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Abstract

Background: University students experience disproportionately high rates of anxiety and depression, which threatens their
academic success. Digital mental health interventions (DMHIs) offer a scalable, cost-effective approach to universal prevention.
StriveWeekly is a skills-based DMHI designed to prevent anxiety and depression among university students. A prior randomized
controlled trial (RCT) demonstrated its effectiveness and acceptability.

Objective: This study aimed to test replication of StriveWeekly’s effectiveness in reducing or preventing anxiety, depression,
and stress symptoms, when delivered in a next context: with a different student population (undergraduate students at midsized
private college), during a global pandemic, and with new engagement strategies. Secondary aims included examining mediators
of symptom change, and user engagement and acceptability.

Methods: We conducted a cluster-randomized pragmatic RCT with 519 full-time undergraduates (7.2% of student body).
Participants were randomized to the intervention (n = 244) or waitlist control (n = 275). StriveWeekly consisted of seven weekly
modul es teaching cognitive and behavioral skills. Surveys were administered online at baseline, posttest, 2-month follow-up, and
4-month follow-up.

Results: Intervention effects replicated prior findings. The group x time interaction was significant (t = ?2.62, p = .009, power =
81%) for Depression Anxiety Stress Scale (DASS-21) scores, favoring StriveWeekly with a small between-group effect over the
waitlist (d = 0.24). Waitlist participants worsened (d = 0.19), while intervention participants remained stable (d = 20.04). Among
asymptomatic students at baseline (n = 202), symptom onset was lower in the intervention group (15.7%) versus waitlist (28.7%;
7?2 = 4.26, p = .047). Effects were maintained at 2-month follow-up and converged for students who received delayed access to
the intervention. Mediation analyses showed direct effects of higher module completion and specific modules (behavioral
activation, cognitive reappraisal) on symptom improvement, but no indirect effects via self-reported habit change. Engagement
was high: 93% of immediate intervention participants initiated StriveWeekly, and average completion was 41% of modules.
Acceptability ratings indicated most participants found the program easy to use and satisfactory overall.

Conclusions: StriveWeekly demonstrated small but significant preventive effects on anxiety and depression symptoms, even
during pandemic-related stressors. We successfully replicated prior trial results. Findings support the generalizability of
StriveWeekly as a scalable, effective DMHI for campus-wide mental health promotion. We discuss considerations for guiding
ethical and evidence-based implementation of DMHIs on campuses, especialy given the dearth of commercially available
DMHIs and the rise of student artificial intelligence (Al) tool use. Clinical Trial: Clinical Trials.gov: NCT049278450

(IMIR Preprints 18/12/2025:89336)
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Abstract
Background: University students experience high rates of anxiety and depression, which threatens
their academic success. Digital mental health interventions (DMHIs) offer a scalable, cost-effective
approach to universal prevention. StriveWeekly is a self-guided, skills-based DMHI designed to
prevent anxiety and depression among university students. A prior randomized controlled trial (RCT)
demonstrated its effectiveness and acceptability.
Objectives: This study aimed to replicate StriveWeekly’s effectiveness in reducing or preventing
anxiety, depression, and stress symptoms, when delivered in a different context: with a different
student population (undergraduate students at midsized private college), during a global pandemic,
and with new engagement strategies. Secondary aims included examining mediators of symptom
change and user engagement and acceptability.
Methods: We conducted a cluster-randomized pragmatic RCT (ClinicalTrials.gov: NCT049278450)
with 519 full-time undergraduates (7.2% of student body). Participants were recruited online and
randomized to the intervention (n = 244) or waitlist control (n = 275). StriveWeekly consisted of
seven weekly modules teaching cognitive and behavioral skills. Surveys were self-administered
online at baseline, posttest, 2-month follow-up, and 5-month follow-up.
Results: Intervention effects replicated prior findings. The group X time interaction was significant
(t = —-2.62, p = .009, power = 81%) for Depression Anxiety Stress Scale (DASS-21) scores, favoring
StriveWeekly with a small between-group effect over the waitlist (d = 0.24). Waitlist participants
worsened (d = 0.19), while intervention participants remained stable (d = -0.04). Among
asymptomatic students at baseline (n = 202), symptom onset was lower in the intervention group
(15.7%) versus waitlist (28.7%; x? = 4.26, p = .047). Effects were maintained at 2-month follow-up
and converged for students who received delayed access to the intervention. Mediation analyses
showed direct effects of higher module completion and specific modules (behavioral activation,
cognitive reappraisal) on symptom improvement, but no indirect effects via change in self-reported
daily activities. Engagement was high: 93% of immediate intervention participants initiated
StriveWeekly, and average completion was 41% of modules. Acceptability ratings indicated most
participants found the program easy to use and satisfactory overall.
Conclusions: StriveWeekly demonstrated small but significant preventive effects on anxiety and
depression symptoms, even during pandemic-related stressors. We successfully replicated prior trial
results. Findings support the generalizability of StriveWeekly as a scalable, effective DMHI for
campus-wide mental health promotion. We discuss considerations for guiding ethical and evidence-
based implementation of DMHIs on campuses, especially given the dearth of commercially available
DMHIs and the rise of student artificial intelligence (AI) tool use.

Keywords: Mental Health; Digital Health; Depression; Anxiety; Students; Universities; randomized
controlled trial
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Introduction

College is a time of both stress and opportunity. Individuals seek higher educational
attainment with hopes of long-term professional, financial, and personal benefits, yet only two thirds
of college students will complete their degrees.' Of the many factors affecting student retention,
mental health issues increase a student’s likelihood of dropping out from university.” University
students are experiencing a “mental health crisis,” * with higher anxiety and depression prevalence
rates than for the general adult population. For example, one-third of university students reported
clinical anxiety and two-fifths of students report clinical depression,* which is six times higher than
6-7% prevalence rates found by research using the same assessment tools in general adult
populations.® Prevention of anxiety and depression in university students could improve academic
functioning and overall mental health.

Ideally, new campus mental health services can be offered broadly without adding further
demand on counseling centers.’ Digital mental health interventions (DMHIs) are such an alternative
service. DMHIs for university students offer several benefits that overcome common barriers to in-
person services, including: convenience of time and location, ability to self-guide for those with
preference with self-reliance, privacy, and fewer stigma concerns.® DMHIs that are self-guided and
offered campus-wide are particularly promising, as they can be easily scaled up and at a lower cost
than traditional in-person services.” Research has found that service stigma concerns are lowered by
offering prevention programming to all students in a population (ie, campus-wide), compared to
formal services or programs only offered to symptomatic students.>*° Moreover, past DMHIs have

successfully reached university students from minority groups,'®"

thus possibly reducing mental
health disparities for previously under-served students. In summary, DMHIs are accessible to a broad
student audience, maximizing their reach and potential impact.

Given the high prevalence rates of anxiety and depression in college students, DMHIs for

preventing these mental health issues are a priority. Prevention programs intervene before young
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people develop full clinical symptoms, ultimately reducing the burden of disease.'? Multiple meta-
analyses and reviews have shown DMHI effectiveness in improving anxiety and depression
outcomes for university students in randomized controlled trials (RCTs)."*" Depression and anxiety
are highly comorbid and thus increasingly targeted by transdiagnostic interventions.'®'” There is also
overlap in skills (eg, cognitive restructuring, sleep hygiene) of effective interventions targeting either
condition on its own."* Skills-based DMHIs are a priority, as a meta-analysis of 176 RCTs of DMHIs
for anxiety and depression found larger effects for those with cognitive and behavioral skills (g =
0.35 for depressive; g = 0.30 for anxiety) versus those without (g = 0.21 for depressive, g = 0.23 for
anxiety).'® For individuals with subclinical depression, self-guided DMHIs that teach cognitive and
behavioral skills are equally effect as professional-guided DMHISs that teach cognitive and behavioral
skills." Taken together, there is a strong rationale for developing self-guided, skills-based DMHIs for
campus-wide prevention of anxiety and depression.

One such DMHI—StriveWeekly” — is a promising candidate. Developed specifically for
university students, StriveWeekly teaches skills through individual user accounts but simultaneously
to all users at a given campus. This group-level delivery was informed by research supporting that
new health behaviors can be motivated by processes such as social support, social contagion, and
social accountability.”"** The cognitive behavioral skills taught in StriveWeekly were informed by a
systematic review of best intervention practices (eg, behavioral activation, cognitive restructuring)
for preventing anxiety, depression, and stress in university students.' Finally, the platform design
was informed by: (a) prior research on consumer marketing and digital intervention adherence (eg,
branding, prize incentives, email reminders); and (b) iterative product development based on student
feedback.'®**** In a first RCT, results showed that students assigned to StriveWeekly experienced
small (d = 0.18-0.21) but significant improvements in total symptoms of depression, anxiety, and
stress.” For students with high motivation for change, intervention effects were even larger (d =

0.63-0.70).* Moreover, symptom improvements were maintained at 3-month follow-up.?* Thus,
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StriveWeekly has demonstrated preliminary evidence of effectiveness for anxiety and depression.

StriveWeekly has also demonstrated promise for large-scale, cost-effective reach of students.
Compared to the modest reach (< 200 students) of similar online programs,'* StriveWeekly reached
thousands of students in studies at two universities.'®* Furthermore, most enrolled students had no
prior mental health service use (eg, therapy, psychiatric medication). Moreover still, some
traditionally underserved groups (eg, Asian- and Hispanic/Latinx students) were not
underrepresented in the samples.'®* Finally, in terms of cost-effectiveness, the number of students
initiating StriveWeekly during two academic quarters of the RCT exceeded one tenth the number
who initiated services at the campus counseling center (with a staff above 80) for that whole
academic year.>*® As such, StriveWeekly has demonstrated the potential for serving more students
on a campus, without increasing costs.

Study Objectives

We sought to test StriveWeekly in a second RCT, with a different student population, during a
global pandemic, and with new engagement strategies. A main goal was to assess if the results of the
first trial would be replicated. Successful replication in a new context would support the
generalizability of StriveWeekly’s effectiveness. There are also broader implications. Psychological
science is among several fields affected by a replication crisis.”” Even studies published in top-tier
psychology journals are difficult to replicate: one mass effort replicated only 36% of findings, with
effect sizes at half of originals.®® As such, successful replication in this second trial would
demonstrate that DMHI research can overcome a hurdle common in the field of psychology.

Our primary research aim was to compare pre-post symptom change between students
randomly assigned to the same two conditions (StriveWeekly versus waitlist) but at a new campus
(undergraduate college within midsized private university, instead of large public university) and at a
different time. During the academic year when this second trial was conducted, students were

navigating unique COVID-19 stressors (eg, social distancing, regular health testing, travel
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restrictions, isolation protocols). Do symptoms still improve more for students assigned to (A) a self-
guided, skills-based DMHI for synchronous campus-wide prevention of anxiety and depression,
compared to (B) a waitlist? We hypothesized that students in StriveWeekly would exhibit more
improved anxiety, depression, and stress symptoms, relative to waitlisted students. This main
hypothesis is consistent with prior trial results.”” Even in the context of the unique pandemic-related
stressors, the accessibility of a DMHI like StriveWeekly offers continuity of services for students on-
campus, in isolation, or learning remotely. If results support our main hypothesis, this suggests a
DMHI like StriveWeekly is effective on a campus even during an unprecedented situation.
Alternatively, the differences between trials might render StriveWeekly less effective. If so, we
would expect smaller effects or no differences between conditions. For example, perhaps students are
too burned out from learning remotely on their computer to be interested in an online intervention, or
the severity of pandemic stressors exceeds the capacity of a preventive-level intervention. In
addition, any methodological differences between the trials (eg, students sampled, intervention
content updates) might contribute to differences in findings.

A second exploratory aim was to investigate mediators of symptom change. The use of a
waitlist condition allows us to experimentally assess if StriveWeekly is responsible for reducing or
preventing symptoms over time. Mediator analyses help us understand why. Presumably there are
active ingredients in the module contents that are translating to daily activities that enhance
psychological well-being. As such, mediation analyses will test if either (a) dosage and/or (b)
specific modules predict improved outcomes, as explained indirectly via specific daily activity
changes.

A final exploratory aim was to conduct user experience analyses. In this trial, we engaged in
community-based participatory research to make StriveWeekly programming more engaging to
students on the target campus. We collaborated with a campus partner to conduct a needs assessment,

involve students in beta testing, and enlist residential life staff for enhanced marketing of
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StriveWeekly for recruitment. This collaboration was intended to improve rates of enrollment,
engagement, and acceptability.

Methods

Ethical Considerations

This study was approved by the Harvard University Area Institutional Review Board
(Protocol #: IRB20-1337) and pre-registered on clinicaltrials.gov (NCT049278450). All research
participants completed informed consent and confirmed their eligibility online via Qualtrics.
Confidentiality was protected by: encrypting all Qualtrics forms and surveys; auto-generating
participant IDs stored in a separate password-protected key; collecting participant data with IDs
instead of identifiable info; storing only de-identified datasets; password-protecting and restricting
access of files with identifiable info to only approved research staff via secure cloud server; and
deleting all identifiable data after completion of data collection and analysis. Participants were
compensated $5 per survey plus entry into a $50 bonus raffle for each survey, with their choice of
preferred compensation format (campus cash loaded onto their student ID card or Amazon.com gift
card).
Pre-Trial Community-based Participatory Research

Prior to the full trial, we took a community-based participatory research approach in
collaboration with our campus partner, the Harvard College Dean of Students Office. We conducted
(1) a campus-wide needs assessment survey and (2) pilot beta testing with student users. The purpose
of these activities was to inform our implementation plan during the academic year and update
StriveWeekly content for this campus’ students. Students who participated in either of these activities
would still be eligible to participate in the subsequent RCT study. A written summary of the results
from these pre-trial activities was circulated and presented to our campus partners and residential life
staff during the summer break before the main RCT began. A copy of this written summary

(including sample demographics and highlighted statistics that informed intervention content updates
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and platform revisions) can be found online in this study’s OSF project files (see Data Availability
statement).

Needs Assessment

In the semester preceding the trial’s baseline assessment, an online survey was circulated by
our campus partner to all undergraduate students. The majority of the sample (n = 524) was racially
White (40.2%) and identified as female/woman/feminine (59.4%).

Survey questions assessed prevalence rates of anxiety and depression symptoms as well as
use rates of mental health services. Nearly half of the sample had symptom scores above the
“normal” cut-off, according to 21-item Depression, Anxiety, & Stress Scale (DASS-21)* The
majority of students (85%) reported using at least one app for stress management, mental health
skills, coping skills, relaxation, mindfulness, time management, or life skills. Moreover, 63% of
students said they would definitely or probably sign-up for StriveWeekly. “StriveWeekly” was the
preferred program name, over other hypothetical brand names (eg, “The Happiness Challenge”).
Together these findings suggested sufficient need for a DMHI like StriveWeekly.

Survey questions also solicited feedback from students regarding the online intervention
delivery (eg, prize preferences) and content (eg, ranking of skills modules). Based on feedback
regarding program timing and duration, we decided to schedule StriveWeekly to start in the
beginning of each semester, and run for 7 weeks. This was 1 week shorter than the intervention ran in

1.*° To inform which module to cut, we reviewed respondents’ rankings of skills they

the prior tria
wanted to learn, which extra attention given to respondents of historically under-served identities (eg,
Black, Latinx). Socializing skills were ranked lowest, and thus the interpersonal and communication
skills module was cut. Finally, we selected the rewards for prize drawings (eg, gift packages from
local restaurants) based on students’ reported preferences.

Beta Testing

Prior to beta testing, the platform was upgraded to meet Web Content Accessibility

https://preprints.jmir.org/preprint/89336 [unpublished, non-peer-reviewed preprint]
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Guidelines 2.1 Level AA (WCAG).* Beta testers were recruited from (1) the sample of students who
completed the needs assessment survey and (2) students who were on campus during summer break.
This pre-trial pilot sample included 29 students. Various bugs were addressed on a rolling basis as
students reported the issues in weekly surveys. For example, at the start of the pilot one third of
students reported experiencing issues with a new university-hosted single sign-on feature, which
helped us identify workarounds and resolve bugs. Students also completed a feedback survey at the
end of the pilot. Regarding platform accessibility, 0% students reported encountering issues, which
suggested our efforts to upgrade StriveWeekly to WCAG were successful. When asked about the
contents’ cultural and developmental appropriateness: 79% said “yes” the language and tone felt
appropriate for the college students; 79% said “yes” the content felt inclusive for a student of their
respective identities; 72% said “yes” the images felt inclusive for a student of their respective
identities; and 59% said “yes” the images felt appropriate for college students. Based on this
feedback, revisions to the intervention prioritized updated illustrations. According to our adapted
mHealth App Usability Questionnaire (explained below), 83% of students agreed or somewhat
agreed that “StriveWeekly was easy to use.”

Main Trial Design
Recruitment

Study staff led a presentation during the residential life staff’s summer training to advertise
the StriveWeekly resource, encourage staff to refer students, and answer questions. Similar
presentations took place at other campus events and meetings (eg, student health services staff
meeting, wellness fairs). In the first 2 weeks of the semester, recruitment materials were distributed
via: (a) emails to all enrolled students from our campus partner, (b) announcements over dorm emails
lists, and (c) posts from residential life staff (eg, dorm Slack channels, social media announcements).
This recruitment approach thus combined self-selection and referral methods.

Pragmatic Trial Design

https://preprints.jmir.org/preprint/89336 [unpublished, non-peer-reviewed preprint]
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For an RCT of a self-guided online intervention, it is important that the design mimics
intended intervention use.” Therefore, we designed our methods to simulate how a real-world campus
might offer online services as usual. First, we employed cluster randomization, for reasons
elaborated below. Second, participants in either condition were allowed to access other on- or off-
campus mental health services, which would be controlled for in our statistical analyses. Third, all
data collection and participant communications were online rather than in-person to: (a) include all
students regardless of campus COVID-19 isolation protocols, (b) avoid unintentionally bolstering
motivation (eg, inducing social desirability to please researchers), and (c) avoid added barriers (eg,
time demands, concerns about privacy). Finally, survey compensation amount was modest enough
($5 per survey + entry into $50 bonus raffle) to hopefully increase participant response rates without
artificially inflating intervention adherence rates or self-reported symptom improvement due to
financial incentive.
Random Assignment

Cluster randomization was used to assign students according to their residential affiliation to
the immediate intervention condition (Fall semester access) or the waitlist condition (Spring semester
access). An electronic randomizer tool was applied to evenly distribute assignment of students to
either condition (ie, 6-7 upper classman houses and half of freshmen dormitories per condition). This
randomization plan along with other randomization options (ie, total randomization by student;
randomization by class year) were discussed with and was preferred by our campus collaborators.
Although cluster randomization can introduce statistical confounds for analyzing intervention
outcomes at the individual participant level, they can be preferred: (a) to avoid intervention
“contamination” effects (eg, if participants in both conditions can regularly interact and thus might
exchange health-related knowledge), and (b) if it allows the intervention to be delivered as it would
be in real practice.®® Moreover, the benefits of cluster randomized by residential house/dorm

affiliation for this trial are crucial for the social aspects of the StriveWeekly program. For example,
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students will know who else is concurrently participating in the program (eg, any of their friends
who live in X, Y, or Z dorm), allowing for peer-to-peer engagement. Students were automatically
assigned to conditions based on their residential affiliation, which they inputted online after
consenting to participate via Qualtrics.

Conditions

Students assigned to the intervention group received 7 weeks of StriveWeekly. Students
assigned to the waitlist group received no intervention or communication between their baseline
randomization and the invitation for posttest survey. They were provided access to the online
program after completing the posttest survey. Thus, students were not masked to condition and knew
if they had been assigned to the immediate intervention condition or not.
Online Surveys

After completing informed consent, participants were directed to an online survey for the
study baseline assessment (Sep 7-17, 2021). Students assigned to the intervention group received an
access code via email, allowing them to access the StriveWeekly platform and set up their account.
The intervention group was then active for 7 weeks (Set 20 - Nov 7, 2021), after which students in
both conditions were invited to the posttest survey, which was a couple of weeks before exam period
(Nov 8-19, 2021). After winter break, there was a 2-month follow-up survey (Jan 24 - Feb 4, 2022),
after which students who were assigned to the waitlist group gained delayed access to StriveWeekly.
Finally, after 7 weeks of the delayed intervention group (Feb 7-Apr 3, 2022), there was a 5-month
follow-up survey (Apr 4-15, 2022). All surveys were self-assessment and open for 2 weeks.
Intervention

When users first access the StriveWeekly platform, they set up their account, including
customization of email reminders and selection of one of seven program goals (eg, anxiety reduction,
mood management). They then engaged in motivational enhancement strategies (eg, writing reasons

that this goal was important), which are recorded along with their goals in a pop-out “My Plan”
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feature on their timeline. Under the timeline, the user dashboard has four tabs. First, the “Content”
tab displays the current module’s content. Second, the “Progress” tab displays (a) activity log
function, (b) history of user activity logs and earned virtual medals, (c) weekly reflection check-in
function, and (d) graph of self-reported stress and mood ratings over time. Third, the “Campus” tab
provides users with: (a) info about relevant campus resources; (b) a notification center with campus-
specific messages and updates; (c) an anonymous livestream of all campus users’ activity, and (d)
FAQs including information about prize drawings. Fourth, the “Settings” tab allows users to update
their email reminder schedule, contact info, etc.

During each active intervention week, a new module is released to all users on Monday.
Weekly module release emails are sent to all users, while reminders emails are sent to individual
users based on their settings. See Table 1 for module contents. The “Content” of each module
includes a list of activities to practice the respective skill as well as tips and ideas. Users save a plan
of intended activities, barriers they expect, and solutions to those barriers. Users earn higher virtual
medals (bronze, silver, gold) by logging more activities per week. Weekly check-in questions assess
goal progress, and are incentivized by weekly prize drawings ($23-50 value, eg, movie theater
tickets, chair massage vouchers). Program completers are also eligible for a finalist prize drawing
($100 value, eg, escape room for four, school branded designer clothing).

This version of StriveWeekly was mostly the same as tested in a prior trial.”> Changes to the
platform and content are as follows, all informed by the pre-trial research activities. First, we
removed multiple branding options,” leaving “StriveWeekly” as the sole program name. Second,
there were seven instead of eight modules. Two of these modules were reorganized: time
management skills were moved into the “Welcome” week leaving sleep hygiene skills in their own
module. Although the skills within the modules were largely the same, the content was updated
before the trial with all new images, new module names, and more up-to-date references and

examples. Finally, technology changes included: (1) a licensed copy of the platform was hosted on
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the school’s servers; (2) this copy used a school-branded URL; (3) the school’s single sign-on was
incorporated; and (4) the platform met WCAG 2.1 Level AA standards.

Participants

The only inclusion criterion was being enrolled fulltime as an undergraduate student at the
time of recruitment, which was screened at the consent form phase by limiting access via the
university's unified online credential sign-on system. There were no a priori exclusion criteria.
Internet literacy was not assessed as an inclusion/exclusion criterion. Participants could withdraw at
any time during the trial, and none of their data was included in analyses. Post hoc exclusion
procedures removed students with invalid data reporting (ie, straight-lined responses to surveys, high
inconsistency in responses). Participants were excluded for: (a) straight-lining on the primary
outcome measure at baseline or posttest; (b) straight-lining on multiple secondary outcome measures
at baseline or posttest; (c) having eight or more “invalid reporting flags”; or (d) having five or more
“invalid reporting flags” and straight-lining outcome measures partially/mostly at multiple
assessment points. “Invalid reporting flags” were calculated based on: inconsistencies across
outcome measure on cross-validation item pairs assessing similar content; or providing responses far
outside expected range (eg, reporting 32+ hours total on daily activities). Participants were retained
in the final sample but simply had single measures removed from their data if there was evidence of
straight-lining on one secondary outcome measure at any timepoint or on the primary outcome
measure in one follow-up survey only. See details of participant inclusion, withdrawal, and exclusion
flow in Figure 1.
Measures
Demographic Information

Self-reported demographic data was collected in the baseline survey and included: race/
ethnicity, international student status, gender identity, LGBTQ+ identity, first generation college

student status, academic year, residential affiliation. We also asked about sexual orientation in the
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second follow-up survey.
Primary Outcome: Depression Anxiety and Stress Scale (DASS-21)

The primary symptom outcome measure was the 21-item Depression Anxiety and Stress
Scale,” a self-report scale and thus an unmasked assessment. Total scores range from 0 - 63, with
high scores representing more symptoms of depression, anxiety, and stress. Psychometrics for the
DASS-21 in university student samples include high internal consistency (a = .83 - .90) and good
construct validity.* High internal consistency of baseline DASS-21 was good in the original
StriveWeekly trial (a = .79 - .92),% as well as in this second trial (total: « = .90; depression: o = .87;
anxiety: o = .74; stress: o = .79). Examining item-total statistics for DASS-21 total scores, deletion
of just one item improved alpha, and only by .004. Principal axis factoring using both direct Oblimin
and promax rotations identified five factors (eigenvalue > 1), and respective items were identified by
factor loading > .4 as a cut-off.*® Factor 1 (eigenvalue = 7.47) included six of seven depression
subscale items. Factor 2 (eigenvalue = 1.82) included only three of seven anxiety subscale items, and
one of the stress subscale items. Factor 3 (eigenvalue = 1.24) included two of seven stress subscale
items, while Factor 4 (eigenvalue = 1.09) included three others of the seven stress subscale items.
Factor 5 (eigenvalue = 1.04) included one repeat item from Factor 4’s stress subscale items. Six
items loaded into none of the factors. Given these psychometric results, we decided to examine
DASS-21 total scores as an outcome, but not the individual subscales.

Secondary Outcome: Perceived Stress Scale (PSS)

This 10-item scale measures subjective perceptions of stress.** The PSS is a self-report
measure and thus an unmasked assessment. Total scores range from 0 - 40, with high scores
representing appraisal of situations in one’s life as more stressful, unpredictable, uncontrollable, and
overwhelming. Psychometrics for the PSS include good internal consistency and good test-retest
reliability, and it has been validated with university students* Using our sample, internal consistency

of PSS at baseline was good (total: o = .86). Examining item-total statistics, deletion of no items
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improved alpha. As such, PSS was deemed a reliable outcome variable.
Secondary Outcome: Warwick-Edinburgh Mental Wellbeing Scale (WEMWS)

We used the 7-item version of the Warwick-Edinburgh Mental Wellbeing Scale, * a self-
report scale and thus an unmasked assessment. Total scores range from 7 - 35, with higher scores
representing more positive aspects of mental health and psychological functioning.* Psychometrics
for the WEMWS in a university student sample include good internal consistency (o = .89), test-
retest reliability (0.83), content validity, and convergent validity.*® Using our sample, internal
consistency of WEMWS at baseline was good (total: « = .87). Examining item-total statistics,
deletion of just one item improved alpha, and only by .002. Thus, WEMWS was deemed another
reliable outcome variable.

Mediator: Daily Activities

We invited students to self-report their estimated average time spent on a list of daily
activities (eg, academics, sleep, exercise). Time could be entered as partial or full hours. Seven items
on the list represented daily activities that are targeted by StriveWeekly intervention modules: (1)
sleep; (2) procrastination (ie, difficulties with time management); (3) physical exercise; (4)
relaxation/mindfulness; (5) recreation- and value-based activities (ie, behavioral activation); (6)
social time (ie, behavioral activation); and (7) rumination. Two additional activities were used for
measurement validation: (a) time spent on academics and (b) time spent on employment or
extracurricular activities. After data collection was complete, we cleaned the data for mis-entered
hours (eg, some participants entered % instead of hours/day) and excluded hours data for implausible
values (eg, total hours/day across the nine categories exceeded 40). Test-retest reliability was
significant (r = .22 to .48, p <.001) within each category.

Other Mental Health Service Use
Every survey included self-report questions assessing past and current use of mental-health-

related services using a checklist of common services and resources on- and off-campus (eg, therapy
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at the counseling center) as well as a write-in “other” option. For the purposes of per protocol
analyses, we defined “concurrent service use” as checking “yes” for having used any of the
following in the past 2 months: academic accommodations for psychological reasons; alternative
medicine for psychological reasons (eg, homeopathy, acupuncture); family therapy or couples
therapy by any mental health professional; formal group-based therapy or services (off- or on-
campus); hospitalization/partial/day treatment for psychological, psychiatric, or substance use;
individual therapy on- or off-campus; informal group-based supports (eg, Alcoholics Anonymous);
other individual counseling (eg, peer counseling, academic coach); psychiatric medications; and/or
workshops for psychological problem led by a professional.

Program Satisfaction

The posttest survey and second follow-up surveys assessed program satisfaction and
functionality for students in the respective condition that just completed the intervention. The main
satisfaction measure was an adapted version of the mHealth App Usability Questionnaire (MAUQ), a
measure that has demonstrated good internal consistency (« = .93) and convergent validity.*® See
Appendix A for adapted MAUQ. In addition, we assessed satisfaction with the individual modules,
written content, and graphics using non-standardized rating questions and checklists. Finally, we
solicited feedback using open-ended questions.
Program Initiation and Module Completion

Behavioral data was collected directly from participants’ StriveWeekly accounts. Intervention
initiation was defined as having finished setting up their online account. Individual module
participation rates were calculated based on the number of users with at least one logged activity for
skills practice within a given module.
Data Analytic Approach and Software

All psychometric analyses and descriptive statistics were run in SPSS version 29.” For main

analyses, linear mixed effects (LME) models were run in RStudio® using the multilevel package.*
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We updated the R syntax from the data analyses of the first StriveWeeky trial,*® allowing us to test
replication of results using the same data models.

First, we assessed immediate intervention effects. LME models handled missing data using
restricted maximum likelihood estimation, so all participants could be included in main analyses. In
selecting covariates for these LME models, we followed the Committee for Medicinal Products for
Human Use recommendation to include covariates that have a known association with the primary
outcome based on previous evidence.” Fortunately, our previous trial provides such evidence, and
thus we planned to test gender as a covariate, as it was the only covariate (a) identified in the prior
trial®® and (b) collected in the current trial. Piecewise LME models included group, time, group by
time interaction, covariates, and any covariate’s respective group by time interaction as fixed effects
in predicting outcome scores. Participant intercepts and outcome slopes varied randomly. The
intervention condition was the reference group, with time as piecewise variables: (Time A) baseline
to posttest; and (Time B) posttest to 2-month follow-up. Main intervention effects were assessed by
Group by Time-A interactions and determined by significant simple slopes of time for the
intervention group. Per protocol analyses (described further in the results) were run using the same
LME formulas, but either on a subset of the sample or with an additional covariate in the model.
Maintenance of immediate intervention effects through 2-month follow-up was assessed by Group
by Time B interactions and the corresponding simple slopes of time. The dataset for assessing
convergence of intervention effects collapsed (a) baseline to posttest data for the immediate
intervention group, and (b) 2-month-follow-up to 5-month-follow-up data for the delayed
intervention group. These LME models included a single pre-post time variable.

Effect sizes and their 95% confidence intervals (CIs) were based on estimated marginal
means (EMMSs) obtained with the emmeans package for R.* Within-group effects were calculated as:
d = (Mpre — Mpost) / SDpooiea. Between-group effects were calculated using Morris’ (2008) formula for

pretest-posttest-control-group designs.
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For mediation models, we used the same time-lagged dataset that combined the immediate
intervention condition with the delayed intervention condition, with missing values imputed for the
mediator and outcome variables. The R mice package® was used to implement 5 rounds of multiple
imputation. We ran analyses with the R mediation package,* with posttest DASS-21 scores as the
outcome variable, intervention dosage/module as the treatment variable, change in daily activities as
the mediator variable, and pretest DASS-21 scores as a covariate. Because data was collapsed from
during the respective immediate intervention phase and the delayed intervention phase, group
condition was no longer a predictor of interest. Instead, program initiator status was included as a
second covariate, in order to control for any confounded “0” values in the dosage/module treatment
terms due to participants who never initiated the intervention. Two rounds of 7 mediation models
were run. The first round tested the treatment effects of intervention dosage (ie, total number of
modules used) as mediated by change in the seven self-reported daily activities. The second round
tested the treatment effects of specific modules (ie, total number of activities logged for each
module) as mediated by change in the respective theoretically relevant daily activities. For example,
the module that taught sleep hygiene was used as a treatment variable as paired with pre-post change
in self-reported hours of sleep.
Results
Participants
The final sample included 519 students, exceeding the necessary sample size of 328
calculated from the previous trial’s power analysis.”® This sample constituted 7.2% of the entire
undergraduate student body at the university. The majority of the sample was racially White (42.8%)
and identified as female/woman/feminine (64.0%), and in their first academic year (33.7%). See
Table 2 for further demographic details of the sample. Relative to the demographic composition of
the entire undergraduate student body,”* this sample over-represented participants from three

traditionally underserved and/or minority groups: Asian students (30.4% of sample relative to ~25%
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of student body); Latinx students (17.3% of sample relative to ~12% of student body); and LGBTQ+
students (22.2% relative to ~17% of student body).

At baseline, the DASS-21 total mean score was 16.51 (SD = 10.33), which is in the mild
range, and comparable to other university students.* Prior to the baseline assessment, 71 had
previously participated in the needs assessment in the prior year, and 15 had also participated in the
beta-testing. According to self-report, 31% (n = 162) of the sample had received mental health
services (eg, therapy, psychiatric medication, meditation groups, peer counseling) within the
preceding 2 months.

Of the nine residential dorm clusters randomized to the intervention group, recruitment yields
ranged from 4.5% to 12.4% of the students from respective dorms. Of the nine residential dorm
clusters randomized to the intervention group, recruitment yields ranged from 5.4% to 12.5% of the
students from respective dorms. Overall, 244 (47%) students were assigned to the intervention
condition, and 275 (53%) to the waitlist condition. Taken together, the cluster randomization
approach was successful, as it produced relatively even condition size and good representation across
residential affiliations.

Covariate Confirmation

We tested gender as a predictor of baseline differences in outcome variables using one-way
ANOVA with post hoc test of TukeyHSD. For DASS-21 total symptoms, there were significant
group differences by gender (p < .001), with all three gender groups significantly differing from each
other (p < .001). For PSS total symptoms, there were significant group differences by gender (p
< .001), with students in the male gender group significantly differing from the other two gender
groups (p < .001). For WEMWS scores, there were significant group differences by gender (p
< .001), with students in the male gender group significantly differing from the other two gender
groups (p < .001). As such, gender was tested as a covariate in all LME models predicting

intervention effects.
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Intervention Effects
Main Analyses of Intervention Effects

For the models predicting change in DASS-21 total scores, both the models with and without
covariate terms produced significant interaction terms, but the model with covariate terms explained
4.4% more variance in DASS-21 outcomes. The model with covariates terms showed a significant
group by time interaction (t = -2.62, p = .009, power = 81%), with the simple slope of time was
significant for the waitlist group (t = 2.19, p = .03), but not for the intervention group (p = .3). Based
on EMMs from this model, greater worsening in symptoms (ie, increase in DASS-21 scores) was
found for those in waitlist group (d = 0.19 [0.02, 0.36]), compared with the intervention group (d = -
0.04 [-0.25, 0.17]), with small between-group effects favoring the intervention group (d = 0.24 [0.06,
0.41]).

For the models predicting change in PSS total scores, neither of the models with and without
covariates produced significant interaction terms (p = .21 to .38).

For the models predicting change in WEMWS total scores, the model without covariate terms
produced a significant group by time interaction term (t = 2.00, p = .046, power = 53%), while the
model with covariate terms was almost but not quite significant (t = 1.95, p = .052, power = 55%)).
Predicting WEMWS scores from the model without covariates, the simple slope of time was
significant for the waitlist group (t = -4.19, p < .001), but not for the intervention group (p = .4).
Based on EMMs from this model, greater worsening in mental wellbeing (ie, decrease in WEMWS
scores) was found for those in waitlist group (d = -0.25 [-0.42, -0.08]), compared with those in the
intervention group (d = -0.06 [-0.27, 0.15]), with small between-group effects favoring the
intervention group (d = 0.19 [0.02,0.36]).

Treating the six models above as multiple tests, Benjamini-Hochberg® procedures were
applied to adjust for Type I error by using more conservative critical values. The group x time

interaction terms were still significant (p < critical value of .017) for both LME models that predicted
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DASS-21 outcomes. The group x time interaction term for the LME model with covariates
predicting WEMWS scores was no longer significant (p > critical value of .025).

Per Protocol Analyses of Intervention Effects

Per protocol analyses were run predicting DASS-21 total scores. First, models were re-run
comparing the waitlist condition versus only intervention group participants who were program
initiators (ie, finished setting up their account). As such, these analyses were not on a purely
randomized sample. Both initiator-only models (with and without gender covariate terms) still
produced significant group by time interaction terms (p = .006 and .007), with simple slopes of time
indicating increased symptoms (ie, worse deterioration) for the waitlist group. Next, we included
concurrent service use as a covariate in three different models: (1) with concurrent service use as an
additional predictor, (2) with concurrent service use and its interaction with time as predictors, and
(3) with concurrent service use, gender covariate, and the respective interaction with time terms. All
three models still produced significant group X time interaction terms (p = .01, .01, and .01). In other
words, per protocol results converged with the intention-to-treat results. Finally, models were re-run
excluding the 15 participants who had participated in beta-testing, and both models (with and
without gender covariate terms) still produced significant group by time interaction terms (p = .01
and .01).
Maintenance and Convergence of Intervention Effects

Maintenance of intervention effects was assessed by examining the Group by Time B
interactions from the main LME model that included covariates. Interaction terms were not
significant for neither the intention-to-treat model (p = .7) nor the per-protocol model (p = .7).
Simple slopes of time indicated that symptoms for the immediate intervention group further
decreased from posttest to 2-month-follow-up. In other words, maintenance of immediate
intervention effects was demonstrated through follow-up.

With data collapsed across the immediate intervention group and the delayed intervention
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group (n = 459), convergence of immediate intervention effects was tested. The main LME model
including covariates was run twice: intention-to-treat and per-protocol (ie, intervention initiators only
for both groups). Group by time interaction terms were not significant in either model (p > .8),
suggesting that the magnitude of pre—post intervention effects for the delayed intervention was
comparable to those observed for immediate intervention. In other words, the delayed intervention
group demonstrated convergent results with those of the immediate intervention group.

Prevention of Symptom Onset

The subset of students (n = 202) with low baseline symptoms (ie, scores below mild cutoffs
for all subscales: DASS-D < 7, DASS-A < 6, DASS-S < 10) were examined to determine the
proportion in each condition with onset of symptoms by posttest. For the students assigned to the
immediate intervention group, 15.7% had posttest scores in the moderate or severe range for one or
more DASS-21 subscales (ie, onset of symptoms). For the students assigned to the waitlist group,
28.7% had scores indicating onset of symptoms. This difference was significant (X*~4.26, p = .047),
indicating that students in waitlist group had a significantly higher rate of onset for depression,
anxiety, and/or stress symptoms.
Mediation Analyses
Dosage

All seven models produced significant total effects (estimate = -0.36 to -0.33; p = .02 to .04),
indicating that completing more intervention modules predicted lower symptoms at posttest. Of these
models, six also produced significant direct effects (ADE estimate = -0.42 to -.30; p = .002 to .04),
with the seventh model producing a nearly significant direct effect (p = .06). However, there was no
evidence of mediation, as none of the indirect effect estimates were statistically significant (p > .05).
Specific Modules

Of the seven models testing the effects of specific modules, two modules demonstrated

significant direct and total effects on posttest symptoms: behavioral activation and cognitive
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reappraisal. First, for the model testing behavioral activation as the treatment and daily socializing as
the mediator, the direct effect (ADE estimate = -0.28, p = .04) contributed to a significant total effect
(estimate = -0.28, p = .04). However, there was no evidence of an indirect effect through the
mediator (ACME estimate = -0.001, p = .95). Likewise, for the model testing behavioral activation
as the treatment and daily recreation time as the mediator outcome, the direct effect (ADE estimate =
-0.26, p = .048) contributed to a significant total effect (estimate: -0.28, p = .03). However, again,
there was no evidence of an indirect effect through the mediator (ACME estimate = -0.02, p = .4).
Second, for the model testing cognitive reappraisal as the treatment and daily rumination as the
mediator, the direct effect (ADE estimate = -0.55, p < .001) contributed to a significant total effect
(estimate: -0.54, p < .001). Yet, there was no evidence of an indirect effect through the mediator
(ACME estimate = 0.01, p = .8). One other model produced a significant indirect effect (p < .05),
however there was a non-significant proportion mediated, non-significant direct effects, and a non-
significant total effect. In conclusion, logging more activities during the behavioral activation and the
cognitive reappraisal modules predicted lower symptoms at posttest, but not as mediated through
change in the respective daily activities.

User Experience Analyses
Engagement Metrics

There were 405 (78.0%) students who initiated the intervention (ie, finished setting up their
online account): 226 (92.6%) from immediate intervention and 179 (65.1%) from waitlist condition
(ie, delayed access). As a proportion of the full sample, 58.9% of students logged skills for at least
one module, and 14.6% logged skills for all seven modules. Of the intervention initiators, 75.6%
logged skills for at least one module, and 18.8% logged skills for all seven modules. Their mean
number of modules with logged skills practice was 2.85 (SD = 2.65); in other words, initiators
completed about 41% of the intervention on average. Their individual module participation rates

declined over time, with 67.9% participating in the first module and 28.9% in the last module.
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One predictor of engagement (collected from the feedback survey) was assessed: how many
peer participants they personally knew. Knowing at least one peer who was also participating in
StriveWeekly predicted one’s own higher module completion (M = 4.46 modules, SD = 2.65),
compared to those who knew no peers also participating (M = 3.52 modules, SD = 2.73) at a
statistically significant level (t = 2.23, p = .02). Students were also invited to self-report on what
motivated their engagement, and the top three motivators selected from a checklist (Appendix A)
were: weekly prize drawings (64%), email reminders (59%), and the completer prize drawing (51%).
Acceptability metrics

Of students in both conditions who initiated the intervention, 245 completed their respective
feedback survey. Agreement rates on the mHealth App Usability Questionnaire were calculated by
totaling frequencies for “Agree” or “Somewhat Agree” responses to each item. A majority of
participants (64.5%) agreed that StriveWeekly was “easy to use”. A slight majority (56.1%) agreed
they were satisfied with the program overall. More participants (63.1%) were satisfied with how
adequately the program “tracked and acknowledged my progress and actions”. When asked if they
would use StriveWeekly again, 49.0% agreed. Half of participants (49.8%) said the program was
useful for their health and well-being. Examining the ratings from those participants who had tried
individual modules, “Relaxation” was rated highest (72.8% “loved” or “liked” it), and “Welcome”
was rated lowest (47.6% “loved” or “liked” it). Finally, much of the qualitative feedback included
positive comments about specific StriveWeekly features. For example, one student said “I really
liked the topics featured and how they’re evidence-based. Getting the weekly reminders really
helped. The prize drawings definitely motivated me as well.” Complete details of accessibility
measure results and additional representative quotes are included in Appendix A.

Discussion
This study was the second RCT testing the effectiveness of StriveWeekly, a self-guided,

skills-based DMHI for synchronous campus-wide prevention of anxiety and depression. We
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hypothesized that students assigned to StriveWeekly would show better pre-post outcomes (anxiety,
depression, and stress symptoms), relative to students on the waitlist. Results supported our main
hypothesis. Thus, this trial conducted in a new setting and context (ie, midsized private college
during the COVID-19 pandemic) successfully replicated the effectiveness results of the first

StriveWeekly trial®

(conducted at a large public university prior to the pandemic). The intervention
by time results remained statistically significant regardless of covariates or not, even for per protocol
analyses, and even when using a smaller critical value to adjust for Type I error. Moreover, group by
time results converged for the immediate intervention group and the delayed intervention group (ie,
former waitlist). Finally, improvements in symptoms were maintained through 2-month follow-up.
Overall, this trial provides robust results suggesting StriveWeekly’s effectiveness.

Additional results help further characterize the effects of StriveWeekly. Students assigned to
the intervention experienced small effects (d = 0.24) in total symptoms (DASS-21), with students in
the waitlist reporting worsened symptoms from baseline to posttest. Moreover, of the students who
were asymptomatic at baseline, the rate of clinical symptom onset was 13% lower for those assigned
to StriveWeekly. Therefore, StriveWeekly produced universal prevention effects, extending beyond
the indicated prevention effects observed in the prior trial.”> We also evaluated some secondary
outcomes. Examining wellbeing (WEMWS) as an outcome, one model showed greater worsening for
waitlisted students compared to students using StriveWeekly. However, it was underpowered (53%),
and results were no longer statistically significant when covariates were controlled or Benjamini-
Hochberg procedures applied. Separately, results did not show group by time differences for
perceived stress (PSS scores). Taken together, our results suggest small effects of StriveWeekly in the
universal prevention of anxiety and depression symptoms, yet no clear effects on general wellbeing
and stress.

As a secondary aim, we investigated mediators of symptom change. In particular, we were

interested in exploring if StriveWeekly dosage and active ingredients (ie, use of specific modules)
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might improve symptoms indirectly via changes in daily activities. Our results showed direct effects
of completing more intervention modules on better symptoms improvement by posttest, but change
in daily activities did not mediate these results. There were two specific modules — behavioral
activation and cognitive reappraisal — that had direct and total effects on posttest symptoms, but
again change in daily activities did not mediate this effect. In summary, though the exact mediators
remain unknown, StriveWeekly symptom improvement is predicted by: (a) higher dosage of total
modules and (b) logging more activities in the specific modules of behavioral activation and
cognitive reappraisal. These findings extend beyond the prior StriveWeekly RCT? to explain that
this intervention is even more effective for users who more fully engaged with the content and skills
practice.

Our final exploratory aim was to investigate metrics of enrollment, engagement, and
acceptability. Regarding reach, our final sample was 7.2% of the respective undergraduate student
body, exceeding the 4% enrollment of students at the university tested in the first trial.*® The enrolled
sample was not only large, it was also diverse and representative. Three traditionally underserved
and/or minority groups were even over-represented: Asian, Latinx, and LGBTQ+ students. These
results are consistent with our prior findings that students with unmet need may be more likely to
initiate a DMHI like StriveWeekly, as opposed to traditional campus mental health services.'® The
successful reach of LGBTQ+ students is newly demonstrated, as we did not gather this demographic

info in the first trial.”

Regarding engagement, 93% of students in the immediate intervention
condition initiated StriveWeekly, an increase from the 73% of initiators in the first trial.* Initiators
logged skills practice for 2.85 modules (41% of the intervention) on average, similar to an average
module completion rate of 46% in the first trial.” The full adherence rate (ie, completing all
modules) was 19%, similar to the first trial (24%)* and the average all-module completion rate

(17%) for other self-guided DMHIs for depression.'” Converging with research on social motivators

of health,"* we found that that students completed one more module on average if they knew a peer
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also using StriveWeekly, compared to those who knew no peers also participating. Reward features
also remain a main motivator, with two thirds of students self-reporting it as reason for their
engagement. Finally, acceptability metrics were mixed with a majority of participants endorsing
StriveWeekly as easy to use, progress-focused, and satisfactory overall, but slightly less than half
said StriveWeekly was useful for their wellbeing or that they would use it again.

Limitations and Future Directions

Our results should be interpreted with some limitations in mind. First, research staff oversaw
the intervention delivery. When a researcher has a strong allegiance to a tested mental health
intervention (eg, because they helped develop it), inflated RCT effect estimates can result.” Because
developers are expert in their own intervention, they might implement the intervention better than
would an independent practitioner.”® Thus, we have not yet tested the effectiveness and fidelity of
StriveWeekly when delivered by campus stakeholders, which is essential for sustainable independent
delivery of DMHIs. A future priority is developing and testing a user-friendly dashboard for
university staff (ie, clinicians, administrators) to locally implement StriveWeekly. Second, the choice
of a waitlist condition as the comparison group could artificially inflate trial results in favor of the
intervention condition.”’ For example, if participants know that they will receive the intervention
soon, their motivation to solve their problems may be diminished.” Thus, future trials of
StriveWeekly could instead use a more active comparison group such as prevention-as-usual, which
would better test if StriveWeekly is more helpful than standard prevention practices on university
campuses. Third, our follow-up assessment period of 5 months is too short to determine if
StriveWeekly prevents anxiety and depression symptoms long-term. Outcome data could be
collected longitudinally (12 months or more) in the future. Fourth, although the prior trial included
undergraduate, graduate, and professional students, this trial’s sample included only undergraduates.
Intervention content that is effective and relatable for undergraduates may not generalize to graduate

and professional students, who face their own unique stressors.>® Future research can investigate the
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acceptability of StriveWeekly content across student demographics, and test intervention adaptations
as needed. Fifth, the effectiveness results seem limited to prevention of anxiety and depression
symptoms, and not to stress outcomes. Future trials should test different depression and anxiety
outcomes that do not combine psychological constructs like the DASS-21 measure does.

Strengths and Implications

Despite limitations, some strengths of this study’s methodological design and results have
important implications.

First, the findings of this second StriveWeekly trial did replicate prior intervention
effectiveness findings.”® This finding had adequate observed power (81%) and was based on the
same data analysis syntax from the first trial. In contrast, the majority of psychological research
study results fail to replicate.”® As such, our findings provide more evidence for the reliability and
generalizability of StriveWeekly’s effectiveness, even when it is delivered at a time of unique
campus stressors, as was the case during the COVD-19 pandemic (eg, social distancing, regular
health testing, isolation protocols). The finding that a higher dosage of StriveWeekly predicts greater
symptom improvement further validates the effectiveness of the intervention itself. Moreover, this
trial’s successful scientific replication also demonstrates that DMHI research — a relatively new
clinical research area — can overcome a common hurdle for broader field of psychology.

Second, given the consistent large-scale effectiveness of StriveWeekly across two different
campus settings, expanding such services to more universities could broaden the impact. Improved
mental health can cascade into other positive effects for university students, including their ability to
complete their university degree.? If more students are served at a preventive level, then that could
also open space in counseling center staff’s caseloads to serve students needing a higher level of
care. Such cost-effectiveness is crucial for campuses with already overburdened counseling centers.
From administrators’ perspectives, the benefits of offering a DMHI to their students (eg, clinical

effectiveness, many students reached) need to clearly justify the resources necessary (eg, staffing,
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finances).

Third, in hopes of improving intervention reach and engagement, we intentionally engaged in
community-based participatory research in collaboration with a campus partner. Some key
differences in the current trial — compared to the prior trial — were pre-trial needs assessment,
involving students in beta testing, enlist residential life staff for targeted recruitment efforts, and the
cluster randomization allowed dorm-specific recruitment and condition assignment. Although we
cannot establish which methodological differences between the trials (eg, students sampled,
intervention content updates) might be causal for differences in results, we did see improved reach
and engagement metrics in this trial compared to the prior StriveWeekly trial. Given our theory about
the importance of StriveWeekly’s campus-wide and social design, the improved reach and
engagement metrics could suggest DMHIs like StriveWeekly should be offered in a more socially
integrated context.

Finally, these findings underscore the importance of clinically effective DMHIs within the
evolving digital landscape, especially with the rapid rise of artificial intelligence (AI) tools among
students. In the United States, 59% of undergraduates reported using generative Al tools at least
monthly in 2025, compared to fewer than 25% in early 2023.> One study found that as many as 13%
of young people now use generative Al for seeking mental health advice.>* Although some Al
chatbots are designed for depression and anxiety intervention purposes,® most Al chatbots are not.
For example, students report using ChatGPT far more than other Al technologies.*® Problematically,
these more widely used AI chatbots could have harmful effects on mental health® and they
sometimes violate mental health ethical standards. It is thus critical that clinically effective DMHIs
like StriveWeekly become more widely available as a safer alternative for young people to use.
Future research could compare StriveWeekly against Al chatbot interventions to assess relative
effectiveness, identify possible risks, and determine ways AI features—such as personalized

feedback or adaptive content—could be safely integrated for user engagement purposes. For now,
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campus administrators should ensure that DMHIs with demonstrated effectiveness data are as
accessible to their students as Al tools like ChatGPT.

Conclusion

To reduce the burden of mental illness in young people, we need a range of effective and
scalable interventions. According to multiple reviews, the majority of commercially available
DMHISs lack scientific evidence, and few have been tested in clinical trials.”®** Therefore, it is critical
that evidence-based DMHIs become more widely disseminated. Our research suggests StriveWeekly
could be such a DMHI for preventing anxiety and depression in university students. Moreover,
StriveWeekly’s campus-wide synchronous delivery has reached a large and diverse portion of the
student body on multiple campuses.'®*® The successful replication of StriveWeekly’s effectiveness,
even under shifting social contexts and student needs, highlights its potential for sustained impact.
Continued replication across diverse campuses, time periods, and technological environments
remains important. Further research and development are necessary to increase the likelihood of
DMHIs like StriveWeekly bridging the science-to-practice gap for the promotion of student mental

health on university and college campuses.

https://preprints.jmir.org/preprint/89336 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Rith-Ngjarian et a

Acknowledgments

We would like to thank Shayna Greenberg for serving as the study coordinator during this
trial and for assistance with dataset management and cleaning. We thank John Flournoy for his
feedback and review of statistical medication analyses. We also thank our campus partners for their
collaborative planning of this trial and implementation of data security development work and
recruitment efforts, including: Charles Haggerty and Scott Kearney from Harvard University
Information Technology, and Katherine O'Dair, Lauren Brandt, and Lisa Rask Viola from Harvard
College Dean of Students Office.

Microsoft Copilot was used to generate a first draft of this manuscript’s abstract, which was
then edited by the first author.

This work was supported by the: Harvard Foundations of Human Behavior Initiative,
Harvard Dean’s Competitive Fund for Promising Scholarship; and Harvard College Dean of Students
Office. The content of this article is solely the responsibility of the authors and does not represent the
official views of any of the funding sponsors. All authors declared that they had insufficient funding
to support open access publication of this manuscript, including from affiliated organizations or
institutions, funding agencies, or other organizations. JMIR Publications provided article processing
fee support for the publication of this article.

Conflicts of Interest

Leslie Rith-Najarian and Christian St Pierre are co-owners of Strive Weekly Inc, a corporation that
commercially profits from StriveWeekly subscription services. This business entity was not formed
until after the data collection and statistical analyses for this study were complete. The authors have
no other conflicts of interest to disclose.

Data Availability

This trial was pre-registered with ClinicalTrials.gov and results have been posted online (NCT-
049278450). Data from this study and statistical analysis syntax are openly available on OSF.org
here: https://osf.io/rdmgu/files.

Authors’ Contributions (recommended)

Leslie Rith-Najarian’s contributions included: conceptualization of study objectives, formal data
analysis, funding acquisition, investigation, methodology design, project administration, creation of
StriveWeekly intervention content, supervision of study staff, and writing the draft of this
manuscript.

Christian St Pierre’s contributions included: software development of the StriveWeekly platform,
design of platform database, coordination of local information technology implementation,
supervision of database security during data collection, and writing commentary in the manuscript
about implications of the study.

Katie McLaugling’s contributions included: conceptualization of study objectives, funding
acquisition, investigation, methodology design, supervision of study staff, and reviewing and editing
this manuscript.

https://preprints.jmir.org/preprint/89336 [unpublished, non-peer-reviewed preprint]



10.

11.

12.

13.

14.

15.

16.

17.

JMIR Preprints Rith-Ngjarian et a

References
National Center for Education Statistics. Undergraduate Retention and Graduation Rates. Condition
of Education. . U.S. Department of Education, Institute of Education Sciences. 2022. Accessed June
12, 2025. https://nces.ed.gov/programs/coe/indicator/ctr.
Leow T, Li WW, Miller DJ, McDermott B. Prevalence of university non-continuation and mental
health conditions, and effect of mental health conditions on non-continuation: a systematic review
and  meta-analysis. = Journal of Mental Health. Published online 2024:1-16.
doi:10.1080/09638237.2024.2332812
Xiao H, Carney DM, Youn SJ, et al. Are we in crisis? National mental health and treatment trends in
college counseling centers. Psychol Serv. Published online 2017. doi:10.1037/ser0000130
Healthy Minds Network. Healthy Minds Study among Colleges and Universities, year 2022-2023
[Data set]. 2024. Accessed June 20, 2024. https://healthymindsnetwork.org/research/data-for-
researchers
Zablotsky B, Weeks JD, Terlizzi EP, Madans JH, Blumberg SJ. Assessing Anxiety and Depression: A
Comparison of National Health Interview Survey Measures. Natl Health Stat Report.
2022;2022(172). doi:10.15620/cdc:117491
Kauer SD, Mangan C, Sanci L. Do online mental health services improve help-seeking for young
people? a systematic review. J Med Internet Res. 2014;16:e66-84. doi:10.2196/jmir.3103
Fleming TM, Bavin L, Lucassen M, Stasiak K, Hopkins S, Merry S. Beyond the trial: Systematic
review of real-world uptake and engagement with digital self-help interventions for depression, low
mood, or anxiety. J Med Internet Res. Published online 2018. doi:10.2196/jmir.9275
Rapee RM, Wignall A, Sheffield J, et al. Adolescents’ reactions to universal and indicated prevention
programs for depression: Perceived stigma and consumer satisfaction. Prevention Science.
2006;7:167-177. doi:10.1007/s11121-006-0035-4
Ryan ML, Shochet IM, Stallman HM. Universal online interventions might engage psychologically
distressed university students who are unlikely to seek formal help. Advances in Mental Health.
2010;9:73-83. doi:10.5172/jamh.9.1.73
Rith-Najarian LR, Sun W, Chen A, et al. What’s in a name? Branding of online mental health
programming for wuniversity students. J Consult Clin Psychol. 2019;87(4):380-391.
doi:10.1037/ccp0000383
Kodish T, Lau AS, Gong-Guy E, et al. Enhancing Racial/Ethnic Equity in College Student Mental
Health Through Innovative Screening and Treatment. Administration and Policy in Mental Health
and Mental Health Services Research. 2022;49(2). doi:10.1007/s10488-021-01163-1
Jacka FN, Reavley NJ, Jorm AF, Toumbourou JW, Lewis AJ, Berk M. Prevention of common mental
disorders: What can we learn from those who have gone before and where do we go next? Australian
and New Zealand Journal of Psychiatry. 2013;47(10). doi:10.1177/0004867413493523
Davies EB, Morriss R, Glazebrook C. Computer-delivered and web-based interventions to improve
depression, anxiety, and psychological well-being of university students: A systematic review and
meta-analysis. J Med Internet Res. 2014;16. doi:10.2196/jmir.3142
Rith-Najarian LR, Boustani MM, Chorpita BF. A systematic review of prevention programs targeting
depression, anxiety, and stress in university students. J Affect Disord. 2019;257:568-584.
doi:10.1016/j.jad.2019.06.035
Harrer M, Adam SH, Baumeister H, et al. Internet interventions for mental health in university
students: A systematic review and meta-analysis. In: International Journal of Methods in Psychiatric
Research. 2019. doi:10.1002/mpr.1759
Craske MG. Transdiagnostic treatment for anxiety and depression. Depress Anxiety. 2012;29(9):749-
753. doi:10.1002/da.21992
Karyotaki E, Kleiboer A, Smit F, et al. Predictors of treatment dropout in self-guided web-based
interventions for depression: An “individual patient data” meta-analysis. Psychol Med. Published
online 2015. doi:10.1017/S0033291715000665

https://preprints.jmir.org/preprint/89336 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Rith-Ngjarian et a

18.  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-
13. doi:10.1037/ccp0000459

19. Karyotaki E, Efthimiou O, Miguel C, et al. Internet-Based Cognitive Behavioral Therapy for
Depression: A Systematic Review and Individual Patient Data Network Meta-analysis. JAMA
Psychiatry. 2021;78(4). doi:10.1001/jamapsychiatry.2020.4364

20. Rith-Najarian LR, Gong-Guy E, Flournoy JC, Chavira DA. Randomized controlled trial of a web-
based program for preventing anxiety and depression in university students. J Consult Clin Psychol.
2024;92(1):1-15. doi:10.1037/ccp0000843

21. Kendall E, Foster MM, Ehrlich C, Chaboyer W. Social Processes That Can Facilitate and Sustain
Individual Self-Management for People with Chronic Conditions. Nurs Res Pract. Published online
2012. doi:10.1155/2012/282671

22. Bachrach CA, Abeles RP. Social Science and Health Research: Growth at the National Institutes of
Health. Am J Public Health. Preprint posted online 2004. doi:10.2105/AJPH.94.1.22

23. Emshoff JG. Researchers, practitioners, and funders: Using the framework to get us on the same
page. Am J Community Psychol. Published online 2008. doi:10.1007/s10464-008-9168-x

24.  Fleming TM, de Beurs D, Khazaal Y, et al. Maximizing the impact of E-Therapy and Serious
Gaming: Time for a paradigm shift. Front Psychiatry. 2016;7:65. doi:10.3389/fpsyt.2016.00065

25. Hanano M, Rith-Najarian L, Gong-Guy E, Chavira D. Motivational Variables as Moderating Effects
of a Web-Based Mental Health Program for University Students: Secondary Analysis of a
Randomized Controlled Trial. JMIR Form Res. 2024;8:56118. doi:10.2196/56118

26.  Thornton J. UCLA CAPS Clinical Systems Overview: Fiscal Year 2018-2019.; 2019.

27.  Greenwald AG. An editorial. J Pers Soc Psychol. 1976;33(1):1-7. doi:10.1037/h0078635

28.  Open Science Collaboration. Estimating the reproducibility of psychological science. Science (1979).
2015;349(6251). doi:10.1126/science.aac4716

29. Lovibond SH, Lovibond PF. Manual for the Depression Anxiety Stress Scales. Vol 56.; 1995.

30. World Wide Web Consortium. Web Content Accessibility Guidelines (WCAG) 2.1. . 2021.
https:// www.w3.org/TR/WCAG21/

31. Cook AJ, Delong E, Murray DM, Vollmer WM, Heagerty PJ. Statistical lessons learned for designing
cluster randomized pragmatic clinical trials from the NIH Health Care Systems Collaboratory
Biostatistics and Design Core. Clinical Trials. Published online 2016.
doi:10.1177/1740774516646578

32.  Norton PJ. Depression Anxiety and Stress Scales (DASS-21): Psychometric analysis across four
racial groups. Anxiety Stress Coping. 2007;20:253-265. doi:10.1080/10615800701309279

33. Stevens J. Applied Multivariate Statistics for the Social Sciences. 2nd ed. Erlbaum; 1992.
doi:10.1198/tas.2003.s213

34. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav.
1983;24(4):385-396. doi:10.2307/2136404

35. Tennant R, Hiller L, Fishwick R, et al. The Warwick-Dinburgh mental well-being scale
(WEMWBS): Development and UK validation. Health Qual Life Outcomes. 2007;5.
doi:10.1186/1477-7525-5-63

36. Zhou L, Bao J, Setiawan IMA, Saptono A, Parmanto B. The mhealth app usability questionnaire
(MAUQ): Development and validation study. JMIR Mhealth Uhealth. 2019;7(4). doi:10.2196/11500

37. IBM Corp. IBM SPSS Statistics for Windows. IBM Corp. Preprint posted online 2022.

38.  Posit Software PBC. RStudio. Posit Software PBC. Preprint posted online May 10, 2023.

39. Bliese P. multilevel: Multilevel Functions. Preprint posted online 2016. https://CRAN.R-project.org/
package=multilevel

40. Committee for Medicinal Products for Human Use. Guideline on Adjustment for Baseline Covariates
in Clinical Trials.; 2015. https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-
adjustment-baseline-covariates-clinical-trials_en.pdf

https://preprints.jmir.org/preprint/89336 [unpublished, non-peer-reviewed preprint]



41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

JMIR Preprints Rith-Ngjarian et a

Lenth R, Singmann H, Love J, Buerkner P, Herve M. emmeans: Estimated Marginal Means, aka
Least-Squares Means. Preprint posted online 2018. https://CRAN.R-project.org/package=emmeans
Morris SB. Estimating effect sizes from pretest-posttest-control group designs. Organ Res Methods.
Published online 2008. doi:10.1177/1094428106291059

Buuren S van, Groothuis-Oudshoorn K. mice: Multivariate Imputation by Chained Equations in R. J
Stat Softw. 2011;45(3). doi:10.18637/jss.v045.i03

Tingley D, Yamamoto T, Hirose K, Keele L, Imai K. mediation: R Package for Causal Mediation
Analysis. J Stat Softw. 2014;59(5). doi:10.18637/jss.v059.i05

Harvard College Admissions Office. A Brief Profile of the Admitted Class of 2022. 2018. Accessed
May 24, 2023. https://web.archive.org/web/20190408235427/https:/college.harvard.edu/admissions/
admissions-statistics

Harvard College Admissions Office. A Brief Profile of the Admitted Class of 2023. 2019. Accessed
May 24, 2023. https://web.archive.org/web/20200401191135/https:/college.harvard.edu/admissions/
admissions-statistics

Harvard College Admissions Office. A Brief Profile of the Admitted Class of 2024. 2020. Accessed
May 24, 2023. https://web.archive.org/web/20210407170454/https:/college.harvard.edu/admissions/
admissions-statistics

Harvard College Admissions Office. A Brief Profile of the Admitted Class of 2025. 2021. Accessed
May 24, 2023. https://web.archive.org/web/20220308091405/https:/college.harvard.edu/admissions/
admissions-statistics

The Harvard Crimson. Makeup of the Class. The Harvard Crimson. https://features.thecrimson.com/
2021/freshman-survey/makeup/. 2023. Accessed May 24, 2023.

Benjamini Y, Hochberg Y. Controlling the false discovery rate: a practical and powerful approach to
multiple testing. Journal of the Royal Statistical Society Series B (Methodological). Published online
1995. doi:10.2307/2346101

Harrer M, Cuijpers P, Schuurmans LKJ, et al. Evaluation of randomized controlled trials: a primer
and tutorial for mental health researchers. Trials. 2023;24(1). doi:10.1186/s13063-023-07596-3
Bekkouche NS, Schmid RF, Carliner S. “Simmering Pressure”: How Systemic Stress Impacts
Graduate Student Mental Health. Performance Improvement Quarterly. 2022;34(4).
doi:10.1002/piq.21365

Muscanell N, Gay K. 2025 Students and Technology Report: Shaping the Future of Higher
Education Through Technology, Flexibility, and Well-Being.; 2025. Accessed December 10, 2025.
https://www.educause.edu/content/2025/students-and-technology-report

McBain RK, Bozick R, Diliberti M, et al. Use of Generative Al for Mental Health Advice Among US
Adolescents and Young Adults. JAMA Netw Open. 2025;8(11):e2542281.
doi:10.1001/jamanetworkopen.2025.42281

Joshi AC, Ghogare AS, Madavi PB. Systematic review of artificial intelligence enabled
psychological interventions for depression and anxiety: A comprehensive analysis. Ind Psychiatry J.
2025;34(2):158-166. doi:10.4103/ipj.ipj_363_24

Strayhorn TL, Johnson J. Data collection methods in the age of artificial intelligence: Insights from a
survey-based study on college students’ perceptions and use of Al. In: Artificial Intelligence (AI) in
Social Research. 2025. doi:10.1079/9781800626607.0016

Kalam KT, Rahman JM, Islam MR, Dewan SMR. ChatGPT and mental health: Friends or foes?
Health Sci Rep. 2024;7(2). doi:10.1002/hsr2.1912

Iftikhar Z, Xiao A, Ransom S, Huang J, Suresh H. How LLM Counselors Violate Ethical Standards
in Mental Health Practice: A Practitioner-Informed Framework. In: Proceedings of the AAAI/ACM
Conference on Al, Ethics, and Society. Vol 8. 2025:1311-1323. doi:10.1609/aies.v8i2.36632

Donker T, Petrie K, Proudfoot J, Clarke J, Birch MR, Christensen H. Smartphones for smarter
delivery of mental health programs: A systematic review. J Med Internet Res. 2013;15(11).
doi:10.2196/jmir.2791

https://preprints.jmir.org/preprint/89336 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Rith-Ngjarian et a

60. Wang K, Varma DS, Prosperi M. A systematic review of the effectiveness of mobile apps for
monitoring and management of mental health symptoms or disorders. J Psychiatr Res. 2018;107.
doi:10.1016/j.jpsychires.2018.10.006

61. Miralles I, Granell C, Diaz-Sanahuja L, et al. Smartphone apps for the treatment of mental disorders:
Systematic review. JMIR Mhealth Uhealth. 2020;8(4). doi:10.2196/14897

62. Lattie EG, Adkins EC, Winquist N, Stiles-Shields C, Wafford QE, Graham AK. Digital mental health
interventions for depression, anxiety and enhancement of psychological well-being among college
students: Systematic review. J Med Internet Res. Published online 2019. doi:10.2196/12869

https://preprints.jmir.org/preprint/89336 [unpublished, non-peer-reviewed preprint]



JMIR Preprints

Table 1. Descriptions of module content

Rith-Ngjarian et a

Module Strategies/Skills

Example activities

1. Welcome @ Treatment rationale

Review your goal plan; Check out the “Progress”
section of your dashboard; Set SMART goals;

Prioritizing tasks by urgency and your values

Identify unhelpful thinking habits; Identify
evidence for and against thoughts; Shift your

attention

Spend time on a hobby; Clean and organize;

Good deeds

Listen to guided meditation; Paced breathing;

Progressive muscle relaxation

Do relaxing activities pre-sleep; Make a worry

list and set aside; Avoid caffeine in the afternoon

@ Self-monitoring
@ Time Management
2. Reappraisal @ Cognitive distortions
@ Cognitive restructuring
3. Reinforcement @ Behavioral activation
@ Activity scheduling
4. Relaxation @ Mindfulness
@® Relaxation
5. Restoration @ Sleep hygiene
6. Recreation @ Physical exercise

Outdoor recreation

Go to the gym with friends; Try a new sport,

fitness activity, or class; Go for a walk

7. Reflection

Maintenance planning

Review progress; Print favorite materials; Plan

for triggers
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Table 2. Demographic Composition and Baseline Characteristics by Condition

Rith-Ngjarian et a

Intervention  Waitlist Total

(n = 244) (n=275) (n=519)
Race/ Latinx 19.7% 15.3% 17.3%
ethnicity American Indian or Alaska Native 0.8% 1.5% 1.2%
Asian or Asian American 26.2% 34.2% 30.4%
Black or African American 8.2% 8.0% 8.1%
Middle Eastern 2.9% 3.3% 3.1%
multiracial 7.8% 6.5% 7.1%
Native Hawaiian or other Pacific Islander 0.8% 0.4% 0.6%
Other 3.7% 2.5% 3.1%
Prefer Not to Say 3.3% 4.0% 3.7%
White 46.3% 39.6% 42.8%
International ~ Yes 13.9% 15.3% 14.6%
No 85.2% 82.9% 84.0%
Prefer Not to Say 0.8% 1.8% 1.3%
Gender Female, Woman, or Feminine 64.3% 63.6% 64.0%

Identity Gender-non-binary, -queer, -non-
conforming, -fluid 2.0% 2.9% 2.3%
Male, Man, Masculine 32.4% 31.3% 31.8%
Trans Man, Male, Masculine 0.0% 0.4% 0.2%
Prefer Not to Say 1.2% 1.8% 1.5%
LGBTQ+ Yes 23.8% 20.7% 22.2%
Questioning 5.7% 8.0% 6.9%
No 67.2% 66.9% 67.1%
Prefer Not to Say 3.3% 4.4% 3.9%
First generation college student = yes 16.4% 17.8% 17.1%
Academic First year 26.2% 40.4% 33.7%
Year Junior 27.0% 18.9% 22.7%
Senior 19.7% 20.4% 20.0%
Sophomore 25.8% 20.4% 22.9%
Visiting 1.2% 0.0% 0.6%
Mean DASS-21 16.73 16.31 16.51
Baseline PSS 19.05 18.48 18.75
Score Warwick 23.07 23.25 23.17

Figure 1. CONSORT Flow Diagram
Student body (n = 7179)
Consent + Baseline (n = 538)
Randomized by dorm
Intervention condition (n = 255) Waitlist condition (n = 283)
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Appendix A: Detailed Acceptability Results

Results from adapted mHealth App Usability Questionnaire (n = 245)

Somewhat Neither Agree Somewhat

Agree Agree nor Disagree  Disagree Disagree
1. StriveWeekly was easy to use. 32% 33% 12% 16% 8%
2. It was easy for me to learn to use the online platform. 37% 27% 14% 16% 6%
3. I like the interface of the online platform. 20% 30% 19% 18% 13%
4. The information in StriveWeekly was well organized, so I
could easily find the information I needed. 22% 34% 19% 16% 8%
5. I feel comfortable using StriveWeekly in social settings. 21% 21% 36% 16% 6%
6. The amount of time required for StriveWeekly was fitting for
me. 26% 29% 25% 15% 5%
7. I would use StriveWeekly again. 20% 29% 22% 17% 12%
8. Overall, I am satisfied with StriveWeekly. 22% 34% 24% 12% 7%
9. Whenever I made a mistake using the online platform, I could
recover easily and quickly. 22% 26% 38% 9% 5%
10. The online platform adequately tracked and acknowledged
my progress and actions. 27% 36% 25% 9% 3%
11. The interface of the platform allowed me to use all the
functions when accessing StriveWeekly on my computer 56% 25% 14% 2% 2%
12. The interface of the platform allowed me to use all the
functions when accessing StriveWeekly on my phone or tablet 10% 16% 60% 10% 4%
13. The navigation was consistent when moving between
sections and tabs. 39% 35% 16% 7% 2%
14. The online platform has all the functions and capabilities I
expected it to have. 30% 35% 24% 9% 3%
15. StriveWeekly was useful for my health and well-being. 20% 30% 33% 12% 5%
16. StriveWeekly helped me manage my mental health
effectively. 12% 28% 41% 11% 9%

https://preprints.jmir.org/preprint/89336 [unpublished, non-peer-reviewed preprint]
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Module ratings

Loved it: it was

Liked it: it was

Neutral: liked

Disliked it: it was

Hated it: it was
awful or very

N  awesome or very interesting or some parts, uninteresting or
helpful helpful disliked others1 = unhelpful0 = unhelpful
Welcome 227 8% 40% 35% 16% 1%
Reappraisal 201 16% 47% 27% 9% 0%
Reinforcement 191 21% 46% 26% 7% 1%
Relaxation 180 31% 42% 21% 6% 0%
Restoration 162 29% 40% 20% 10% 0%
Recreation 159 31% 33% 23% 10% 3%
Reflection 155 9% 42% 37% 12% 0%
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Percentage of participants endorsing self-identified reasons for intervention engagement

Reasons %
Weekly prize drawings 64%
Email reminders 59%
Completer prize drawing 51%
Finding the exercises and skills to be helpful 34%
Virtual weekly medals (bronze, silver, gold) 33%
Learning about mental health and how skills work 27%
Noticing improvement in my mood, stress, and/or anxiety 16%
Seeing my stress and mood ratings graphed over time 18%
Seeing the history log of my weekly activity 18%
The goal-setting and personal plan that I made when I set-up my account 16%
Reading the "Extras" section each week 10%
Using resources in the "Campus" tab 8%
Knowing that a lot of students were participating at the same time 6%
The anonymous live stream of participant activity (under the “Campus” tab) 6%
5%

Knowing specific people who were also participating
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Representative Qualitative Quotes from Student Participants

“I think StriveWeekly had a lot of things that everybody "knows", like that we should exercise, practice mental health
measures, and sleep well, but it was effective to be pushed to actually do it for a week.”

“I like that it was informative and effective without having to consume tons of content. Content was very useful and relevant.”
“I think the incentive of a weekly prize really helped, and I really liked the idea of a tiered medal every week. It pushed me to
go further than I might have otherwise.”

“I really liked the topics featured and how they’re evidence-based. Getting the weekly reminders really helped. The prize
drawings definitely motivated me as well.”

“The most helpful part was Relaxation. That was my favorite module. It was also well-timed. It was in the midst of a stressful
week because of midterms and other social things happening, so to have a reminder to relax really helped me.”

“I enjoyed how accessible and clear the instructions were - they made it easy to participate without having to dedicate a huge
amount of effort.”

“The best parts of StriveWeekly were the content and the gentle reminders. I also liked talking about it with friends”

“The most helpful part of StriveWeekly was the lists of different activities suggested for the week as well as the Values chart at
the beginning. Being able to go back to the latter really helped me figure out what is important to me. I really liked the
suggestions that were provided for different activities we could try to start and reinforce habits, particularly for the
Reinforcement and Relaxation weeks. Email reminders helped me stay engaged in using the program.”

“I liked the general information that was provided and the fact I was able to think about what would hinder me from achieving
my set goals for that week. It gave me the chance to pre-recognize what would hinder me and when these obstacles came up I
could quickly remind myself what I was trying to achieve that week (or at that moment) and why it was important to achieve
it.”

“Learning tools for mindfulness and reinforcement and cognitive restructuring. I liked setting my own goals and choosing my
own activities for the week. It helped me personalize my own week and feel engaged.”

“I liked the sequencing of the themes and how they all related to each other. The program was motivating. The reminders were
really helpful. Overall, lots of great tips!”
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Supplementary Files
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CONSORT (or other) checklists

CONSORT?EHEALTH checklist.
URL.: http://asset.jmir.pub/assets/8bcdarc4a9b2dbe305d574507 7bf 4b04. pdf
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