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Abstract

Background Technology use may be one strategy to promote mental health and wellbeing among young adults

in post-secondary education settings experiencing increasing distress and mental health difficulties. The JoyPop™
app is mobile mental health tool with a growing evidence base. The objectives of this research are to (1) evaluate

the effectiveness of the JoyPop"" app in improving emotion regulation skills (primary outcome), as well as mental
health, wellbeing, and resilience (secondary outcomes); (2) evaluate sustained app use once users are no longer
reminded and determine whether sustained use is associated with maintained improvements in primary and second-
ary outcomes; (3) determine whether those in the intervention condition have lower mental health service usage
and associated costs compared to those in the control condition; and (4) assess users’ perspectives on the quality

of the JoyPop™ app.

Methods A pragmatic, parallel arm randomized controlled trial will be used. Participants will be randomly allocated
using stratified block randomization in a 1:1 ratio to the intervention (JoyPop™) or control (no intervention) condi-
tion. Participants allocated to the intervention condition will be asked to use the JoyPop'™ app at least twice daily
for 4 weeks. Participants will complete outcome measures at four assessment time-points (first [baseline], second
[after 2 weeks], third [after 4 weeks], fourth [after 8 weeks; follow-up]). Participants in the control condition will be
offered access to the app after the fourth assessment time-point.

Discussion Results will determine the effectiveness of the JoyPop™ app for promoting mental health and wellbe-
ing among post-secondary students. If effective, this may encourage more widespread adoption of the JoyPop ™ app
by post-secondary institutions as part of their response to student mental health needs.

Trial registration ClinicalTrials.gov NCT06154369. Registered on November 23, 2023.
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Introduction

Background and rationale {6a}

Canadian youth and young adults have experienced an
increase in mental health difficulties over the past several
years [1, 2]. Post-secondary students in this age group are
no exception, with the number of students with mental
health symptoms and diagnoses significantly increasing
between 2013 and 2019 according to population-level
data [3]. Further, symptoms of anxiety, depression, and
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stress rose among Canadian post-secondary students
compared to other young adults during the COVID-19
pandemic [4-7], though understanding the longer-term
outcomes is still evolving. Service utilization has also
increased among youth and young adults, including
counseling services and hospital visits [3, 8]. While most
Canadian post-secondary institutions offer campus men-
tal health supports to address these concerns [9], specific
services vary by institution, and formal assessment, ser-
vice evaluation, and early identification procedures are
sometimes lacking [10, 11]. Many students believe their
institution should increase mental health resources [12],
while some young adults perceive barriers to using men-
tal health services including perceived time constraints
or concerns about privacy and stigma [13, 14].

Mobile apps can increase access to and engagement
in mental health-related interventions [15]. Many apps
exist, with meta-analyses and systematic reviews suggest-
ing mental health-focused apps improve mental health-
related outcomes such as depression, anxiety, stress, and
quality of life, with small to large effects [16—18]. Find-
ings also generally suggest that post-secondary students
are open to using apps to address their mental health
concerns [19]. While promising in their impact, mobile
mental health apps are heterogenous in terms of their
specific interventions (e.g., mindfulness techniques,
stress reduction), and there are many apps that have not
been adequately evaluated [20]. For these reasons, it is
imperative to build the evidence base for any new app
prior to widespread implementation.

The JoyPop " app was co-designed for youth and young
adults by researchers, youth, and service providers [21]. It
contains features (see Fig. 1) that promote wellbeing and
resilience by targeting emotion regulation [22]. Consid-
ered a transdiagnostic risk factor, emotion regulation is
linked to many mental health difficulties such as anxiety
and depression and is directly related to one’s ability to
cope with stress [23], thus rendering it a relevant target
for intervention among post-secondary students. Under-
standing and managing one’s emotions is also linked to
better academic performance [24, 25], further emphasiz-
ing the importance of emotion regulation for students.

Initial study of the JoyPop" app was conducted with
first-year university students to understand whether the
app would support them in terms of the stressors and
challenges associated with transitioning to university
[22]. Results demonstrated positive changes in emotion
regulation and depressive symptoms with each addi-
tional day of app usage over a 4-week period, suggest-
ing those who used the app for more days experienced
greater benefit [22]. In qualitative studies examining the
acceptability and utility of the app, users expressed that
the app had several positive outcomes such as increasing
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The JoyPop App

Rate My Mood

Initially prompts users to rate their
happiness by sliding a wave of colour up
or down to indicate their happiness level.
If happiness rating is lower than 50%, the
user is prompted to rate how sad, angry,
or “meh” they are feeling using the same
technique

Breathing Exercises

Opens to a diagram of the body, with
best-practice tips to prepare for
relaxation. The user is then prompted to
choose between completing a balanced

breathing exercise (rhythmic breathing) or (C

a relaxation breathing exercise (slowed
breathing). Users are then guided through
the breathing exercise with text
instructions and an animated diagram.

SquareMoves

A game in which multi-shaped blocks fall
from the top of the screen and the user
taps on the shapes to rotate them or
swipe them across the screen to move
them as they fall to the bottom, with the
objective of forming a solid line at the
bottom of the screen.

Circle of Trust

Allows the user to input up to six safe,
social contacts (i.e, by entering their
name and phone number) to call if they
want to talk or are in need of support. The
user can label the contact as a friend,
family member, professional, or elder/
mentor.

Calendar

Allows the user to reflect on previously
saved journal entries by date.

Fig. 1 The JoyPop app

Journalling

Allows the user to complete a journal entry
by entering their free-flowing thoughts and
emojis, or by responding to a resilience-
oriented writing prompt at the top of the
screen. Users can save their journal entries
to the Calendar feature.

Art

Allows the user to doodle in colour, swiping
their finger across the screen as the paint
brush. The Art feature provides an
opportunity for unrestricted creativity.

SleepEase

Opens to a diagram of the body, with best-
practice tips to prepare for sleep. The user
is then prompted to choose between two
water sounds (waterfall or bubbling river).
Once the user selects which water sound
they would like to listen to, they are
prompted to set a timer for the duration
they would like the sound to play in order
to help them relax and fall asleep.

Call For Help

Allows the user to select a 24-hour
helpline to call if they are experiencing
distress while using the app. The user is
provided with culturally-specific hotlines
(e.g. an Indigenous specific crisis line,
LGBTQ+ helpline) to choose from.
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self-monitoring and awareness, improving emotion regu-
lation, and providing helpful distraction [26, 27].

While promising, prior research has lacked a control
group of participants who do not receive access to the
app to more rigorously evaluate mental health and well-
being outcomes associated with the JoyPop'" app. Study
of whether app benefits are sustained when users are no
longer reminded to use the JoyPop" app is also needed.
Additionally, while smaller samples have qualitatively
provided feedback on the acceptability and quality of
the app, quantitative metrics assessing perceptions of
app quality from a larger sample would provide a more
robust understanding of the user experience. Lastly,
while the JoyPop" app is theorized to support student
mental health needs, formal evaluations of whether the
app reduces the need for, and cost associated with, other
mental health services have not been conducted. The pre-
sent study aims to address these gaps via a randomized
controlled trial design.

Objectives {7}

The first objective of this research is to evaluate the effec-
tiveness of the JoyPop " app in improving post-secondary
students’ emotion regulation skills (primary outcome),
as well as their mental health, wellbeing, and resilience
(secondary outcomes). Prior research suggests that the
JoyPop™ app will be associated with positive change in
emotion regulation and mental health over time as com-
pared to no intervention. We also expect app use to result
in improved resilience and wellbeing as the app was
designed to support adaptation and perseverance in the
face of stress [21, 22, 28]. The second, third, and fourth
objectives are more exploratory. The second objective is
to evaluate sustained app use once users are no longer
reminded and determine whether sustained use is asso-
ciated with maintained benefit in outcomes. The third
objective is to determine whether those using the app
have lower mental health service usage and associated
costs. The fourth objective is to assess users’ perspectives
on the quality of the JoyPop"" app.

Trial design {8}

This study design is a pragmatic, parallel arm rand-
omized controlled superiority trial. Stratified block ran-
domization will be used to randomize participants in a
1:1 ratio to either the intervention (onPopm) or control
(no intervention) condition. Those in the intervention
condition will be asked to use the JoyPop" app at least
twice per day for 4 weeks. Primary (emotion regulation)
and secondary (mental health, wellbeing, and resilience)
outcomes and mental health service usage (number
of visits to various service providers) will be assessed
among participants at four assessments time-points (first
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[baseline], second [after 2 weeks], third [after 4 weeks],
fourth [after 8 weeks; follow-up]). Participants in the
intervention condition will complete measures of app
quality at the third assessment time-point. The Stand-
ard Protocol Items: Recommendations for Intervention
Trials (SPIRIT) guidelines are being followed. The trial
was registered with ClinicalTrials.gov (NCT06154369).
All procedures have been reviewed and approved by
the Research Ethics Board at the Thunder Bay Regional
Health Sciences Centre (acting as the Board of Record for
Lakehead University clinical research projects).

Methods: participants, interventions,

and outcomes

Study setting {9}

All data will be collected at Lakehead University, a public
university with a main campus in Thunder Bay, Ontario,
Canada, and a smaller campus in Orillia, Ontario, Can-
ada. Participants will be drawn from the undergraduate
student population of approximately 7000 students across
both campuses. The first (baseline) assessment time-
point will be on-campus in a laboratory setting or virtu-
ally via Zoom depending on student preference, whether
the student requires use of an iPhone to take part in the
study (which would necessitate an on-campus visit to
secure the phone), and depending on their location (i.e.,
those in Orillia will occur via Zoom). Subsequent assess-
ment time-points will be administered online.

Eligibility criteria {10}

Participants are required to be between the ages of
18-25 years, enrolled as an undergraduate student at
Lakehead University, and not have participated in any
other study that evaluated the JoyPop " app. Students
from the Orillia campus will require access to their own
iOS device.

Who will take informed consent? {26a}

Students will attend a study orientation session either in-
person or virtually, during which time a research assistant
will explain the study and answer questions. Students
will also receive an information letter and consent form
and will be given time to review and ask any questions of
the research assistant before proceeding. Undergraduate
research assistants will have undergone training includ-
ing shadowing the graduate student researcher and being
observed to ensure consistency in protocol administra-
tion. All research team members will also have completed
the Canadian Tri-Council Policy Statement: Ethical Con-
duct for Research Involving Humans training.
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Additional consent provisions for collection and use

of participant data and biological specimens {26b}

N/A. No additional consent provisions are needed, and
no biological samples will be collected.

Interventions

Explanation for the choice of comparators {6b}

The control condition (no intervention) was chosen to
account for natural changes over time and regression to
the mean expected in outcomes such as emotion regula-
tion [29]. Comparing use of the JoyPop'" app to receiving
no intervention creates the opportunity to test whether
those who receive the app experience improved out-
comes compared to those who do not receive it.

Intervention description {11a}
Participants in the intervention group will download and
use the JoyPop"" app. Participants will be asked to use the
app twice daily for 4 weeks, with no other requirements
specifying their usage. The JoyPop " app features are
Rate My Mood, SleepEase, Breathing Exercises, Square-
Moves, Journaling, Art, Circle of Trust, and Call for Help
(see Fig. 1). Participants from the Thunder Bay campus
who do not have an iOS device will be given a restricted-
access iPhone to borrow for the study, with only the Joy-
Pop ™ app enabled.

Individuals in the control condition will not receive any
intervention.

Criteria for discontinuing or modifying allocated
interventions {11b}

Participants may request to withdraw from the study at
any time by contacting the research team via email; oth-
erwise, there are no pre-specified criteria for modifying
or discontinuing the intervention.

Strategies to improve adherence to interventions {11c}
Those in the intervention condition will receive a text
message each morning and evening (8 am and 8 pm)
reminding them to use the app.

Relevant concomitant care permitted or prohibited

during the trial {11d}

Participants will not be prohibited from accessing any
concomitant care or other interventions throughout the
study. The use of other mental health services will be
evaluated as part of the third study objective to deter-
mine whether those who received the app have lower
mental health service usage and associated costs.

Provisions for post-trial care {30}
While no harm associated with study participation is
expected, there is a risk participants may feel distressed
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answering questions related to emotion regulation,
mental health, and wellbeing. The information letter
will include contact information for mental health sup-
port services, including local counseling services and
telephone mental health hotlines.

Outcomes {12}

Primary outcomes

The primary outcome is change in emotion regulation
over time. Emotion regulation will be measured at each
of the four assessment time-points using the Difficul-
ties in Emotion Regulation Scale—Short Form (DERS-
SF) [30, 31]. We will examine change in overall emotion
regulation via the total DERS-SF score and change in
specific domains via the DERS-SF subscales (i.e., strat-
egy use related to emotion regulation, non-acceptance
of emotion, impulsivity, focus on goals, awareness of
emotion, and clarity of emotion). Evaluating emotion
regulation is an important outcome as it is a transdi-
agnostic risk factor relevant across many mental health
difficulties [23] and as it is related to academic success
[24, 25].

Secondary outcomes
Secondary outcomes are change in mental health, wellbe-
ing, and resilience over time. Each of these variables will
be measured at each of the four assessment time-points.
Mental health, consisting of psychological distress,
depressive symptoms, anxious symptoms, and stress, will
be measured with the Depression, Anxiety, and Stress
Scale 21 (DASS-21) [32]. Psychological distress will be
assessed by the total score on the DASS-21, while depres-
sion, anxiety, and stress symptoms are measured by their
respective subscale scores. General mental health will be
measured using the total score from the General Health
Questionnaire 12 (GHQ-12) [33]. These aspects of men-
tal health are important to assess as many students face
mental health difficulties and prior research suggests the
JoyPop' app may impact mental health symptoms [22].
Wellbeing will be measured using the total score from
the Warwick Edinburgh Mental Wellbeing Scale [34, 35].
It is important to measure the impact of the JoyPop™" app
on wellbeing as it is theorized to represent an element
of mental functioning that is partially independent from
the presence/absence of mental illness among Canadian
students [28, 36]. Resilience will be measured using the
Connor-Davidson Resilience Scale-10 (CD-RISC-10)
[37]. Resilience is important as the ability to adapt and
thrive in the face of stress and adversity [38] is relevant
to students dealing with stressors. The JoyPop" app was
designed with resilience theory in mind [21].
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Exploratory data

Primary and secondary outcomes will be assessed at the
fourth assessment time-point as part of the exploratory
objective of evaluating sustained app use and determin-
ing whether this use is associated with maintained ben-
efit in primary and secondary outcomes. Self-reported
mental health service utilization will be measured at each
of the four time-points using a brief measure developed
by the research team. Change in both total frequency of
health service use and individual service provider visits
will be calculated.

App quality will be evaluated during the third assess-
ment time-points among those using the intervention.
Quality will be assessed using the User Version of the
Mobile Application Rating Scale (UMARS) [39, 40]. Total
scores and subscale scores (i.e., engagement, functional-
ity, esthetics, information, and perceived impact) will be
calculated. App quality is relevant because a smartphone
intervention is effective to the extent that the user is will-
ing to engage with it and continues to use the app over
time [41]. Thus, the target population for the JoyPop
app must experience it being good enough quality to
use and benefit from. Using the UMARS will allow us to
compare app quality for the JoyPop"" app relative to other
similar apps for which UMARS data have been published
(e.g., Thabrew et al. [42]).

Participant timeline {13}
See Fig. 2.

Sample size {14}

Our past research suggests a medium effect for the pri-
mary outcome [22]. A sample size of 120 will be required
to achieve power to detect a small to medium effect in
the primary outcome when using a 2 X4 (group by assess-
ment time-point) design [43]. We had good retention
in our past research, with 79% of participants complet-
ing outcome measures at baseline, after 2 weeks of app
use, and after 4 weeks of app use [22]. However, our prior
research did not involve a control group or a follow-up
assessment after 8 weeks, both of which are likely to
impact retention. Other app-based trials show retention
rates between 65 and 80% [44]. Consistency and long-
term engagement with apps outside of a research context
is low, with 25% of users abandoning apps after one use
[45]. Considering this information, we conservatively
estimated 60% retention throughout the study (40% attri-
tion). As such, we will recruit an initial sample of 160.

Recruitment {15}
Potential participants will be recruited through advertise-
ments on social media (e.g., Facebook, Instagram), emails
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to students sent by course instructors, announcements
made in classes, flyers distributed to students on campus,
and posters displayed around campus. Advertisements
will contain a QR code directing interested participants
to an online initial interest survey which collects their
basic contact information and eligibility information so
that the research team can initiate contact over email or
phone for the eligibility screen. Interested students can
alternatively email the research team expressing interest
in participating. Students enrolled in psychology classes
at Lakehead University can obtain bonus points for par-
ticipating in research studies; as such, we will advertise
on the university’s online research sign-up system.

Assignment of interventions: allocation

Sequence generation {16a}

Stratified block randomization will be used to randomly
assign participants to either the intervention condition or
control condition in a 1:1 ratio.

Concealment mechanism {16b}

Random assignments based on the allocation sequence
will be placed into numbered, opaque, sealed envelopes
that will be kept in a locked filing cabinet. After a student
consents to participate and completes the measures, the
research assistant will access the next sealed envelope.

Implementation {16c¢}

A researcher not involved in the trial will use a com-
puter-generated sequencing tool to create the allocation
sequence [46]. During the first assessment time-point,
the research assistant will access the allocation enve-
lope from the locked filing cabinet, open it to determine
the allocation, inform the participant, and proceed with
associated study tasks.

Assignment of interventions: blinding

Who will be blinded {17a}

Trial participants themselves cannot be blinded to their
condition due to the nature of the intervention and
control conditions (i.e., using an app vs. no interven-
tion). Research assistants who directly interact with
participants will also not be blinded. The principal inves-
tigator and co-investigators will be blinded to condition
assignment.

Procedure for unblinding if needed {17b}

If an adverse event were to occur, the participant’s alloca-
tion may be revealed to the principal investigator by the
research assistant and/or by the participant.
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STUDY PERIOD

Orientation/

Enrolment | "), 0cation

Post-allocation Follow-up

TIMEPOINT | Week 0 * -1 day

Week | Week | Week Week Week
1 2 3 4 8

ENROLMENT:

Eligibility screen X

Informed consent X

Allocation X

INTERVENTIONS:

JoyPop™

L 4
L 4

No intervention

OUTCOMES:

Emotion X
regulation

Mental health,
wellbeing, X
resilience

Service X
utilization

X X X

App
quality

X**

Fig. 2 SPIRIT schedule of enrollment, intervention, and assessments. *Week 0 (enrollment) includes any time prior to starting the study.

**Intervention group only

Data collection and management

Plans for assessment and collection of outcomes {18a}
Assessment data will be collected online through Sur-
veyMonkey [47]. During the orientation session, the
research assistant will explain how to complete the
assessments and participants can ask questions if they
are unsure of how to answer a question. The research
assistant will also explain that participants can expect
to see similar measures at each subsequent assessment
time-point. In addition to data collection through Sur-
veyMonkey, the JoyPop™ app records usage data indi-
cating when and for how long the app was accessed by
participants. This will be used to measure sustained app
use for the exploratory analysis of whether benefits in

primary and secondary outcomes are maintained dur-
ing the follow-up period.

Demographic information will be collected at the first
assessment time-point using five items assessing age,
race/ethnicity, gender identity, biological sex, and cur-
rent year of study in university.

Emotion regulation will be measured with the DERS-
SF [30, 31], an 18-item measure that asks participants
to rate how much various statements regarding diffi-
culty regulating emotion have applied to them over the
last 2 weeks. Items are rated on a scale from 1—"Almost
Never” to 5—“Almost Always.” Total scores range from
18 to 90, with higher scores indicating greater difficulty
regulating one’s emotions. Subscales measure strategies
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(e.g., “When I was upset, it took me a long time to feel
better”), non-acceptance (e.g., “When I was upset, I felt
guilty for feeling that way”), impulse (e.g., “When I was
upset, I lost control over my behaviour”), goals (e.g.,
“When I was upset, I had difficulty focusing on other
things”), awareness (e.g., “I cared about what I was feel-
ing”), and clarity (e.g., “I was confused about how I
feel”). The DERS-SF is positively correlated with symp-
toms of emotional disorders and demonstrates high
internal consistency [31].

Mental health data will be collected using the DASS-
21 [32], a 21-item measure that asks participants to rate
how much various statements have been relevant for
them in the last week. Items are rated on a scale from
0—“Did not apply to me at all (never)” to 3—“Applied
to me very much, or most of the time (almost always).
Total scores range from 0 to 63, with higher scores
indicating greater psychological distress. In addition
to psychological distress, subscales include depressive
symptoms (e.g., “I felt that I had nothing to look for-
ward to”), anxiety symptoms (e.g., “I felt I was close to
panic”), and stress (e.g., “I found it difficult to relax”).
The DASS-21 is positively correlated with other meas-
ures of depression, anxiety, and stress in university stu-
dents and demonstrates high internal consistency [48].
The GHQ-12 [26] is a 12-item measure that asks par-
ticipants to rate how much they have recently had vari-
ous feelings or experiences related to general mental
health difficulties (e.g., “Felt constantly under strain”).
Items are rated on a scale from 0—*“Less than usual” to
3—“Much more than usual” It is correlated with meas-
ures of depression and mental health and demonstrates
high internal consistency [49].

Wellbeing data will be collected via the Warwick Edin-
burgh Mental Wellbeing Scale [34, 35], a 14-item meas-
ure that asks individuals to rate how often they have had
certain feelings and experiences related to wellbeing
over the last 2 weeks. Items (e.g., “I've been dealing with
problems well”) are rated on a scale from 1—“None of
the time” to 5—“All of the time” Total scores range from
14 to 70 with higher scores indicating greater wellbeing.
This measure is positively correlated with other measures
of wellbeing and related constructs of happiness and life
satisfaction; it also demonstrates high internal consist-
ency [34].

Resilience data will be collected using the CD-RISC-10
[37], a 10-item measure that asks individuals to rate their
agreement with statements related to resilience reflect-
ing on the last 2 weeks. Items (e.g., “I am able to adapt
when changes occur”) are rated on a scale from 0—“Not
at all true” to 4—"“True nearly all the time” Total scores
range from 0 to 40 with higher scores indicating greater
resilience. The CD-RISC-10 is positively correlated with
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social support and hardiness, and negatively with stress
vulnerability [37] and has high internal consistency [22].
Mental health service usage will be collected using five
questions asking the number of visits to various service
providers for mental health reasons over the last 2 weeks,
including walk-in clinic, family doctor or nurse practi-
tioner, emergency department, mental health counselor,
and mental health hotline/phone support. App quality
data will be collected via the UMARS [39, 40], a 27-item
measure that asks individuals to rate app quality within
various domains. Items are rated on a 5-point scale with
5 generally representing the most positive quality rat-
ing. Total scores range from 22 to 130, with higher scores
indicating higher perceived app quality. Measure sub-
scales assess engagement (e.g., “Is the app interesting to
use? Does it present its information in an interesting way
compared to other similar apps?”), functionality (e.g.,
“How easy is it to learn how to use the app; how clear are
the menu labels, icons and instructions?”), esthetics (e.g.,
“Is arrangement and size of buttons, icons, menus and
content on the screen appropriate?”), information (e.g.,
“Is the information within the app comprehensive but
concise?”), subjective quality (e.g., “What is your over-
all (star) rating of the app?”), and perceived impact (e.g.,
“This app has increased my knowledge/understanding of
mental health”). The UMARS demonstrates high internal
consistency and acceptable test—retest reliability [39].

Plans to promote participant retention and complete
follow-up {18b}

Email reminders will be sent to participants to promote
retention and completion of the measures at the four
assessment time-points. Additional reminders will be
sent each day for up to 2 days following the initial email
if the participant has not completed the correspond-
ing assessment. To incentivize completion, participants
will receive cash compensation ($20 for first assessment
time-point, $25 for second assessment time-point, $30
for third assessment time-point, $25 for forth assessment
time-point) or one bonus point per assessment time-
point on the university’s online research sign-up system.

Data management {19}

Data will be stored online using SurveyMonkey, which
has its server located in the USA. SurveyMonkey’s data
centers are SOC-2 accredited and are protected by con-
tinuous security monitoring, cameras, visitor logs,
and entry limitations. Further information on stor-
age and security is available on their website [50]. Data
in transit are encrypted with secure TLS cryptographic
protocols. App usage data will be stored within a pass-
word-protected Canadian server and encrypted during
transmission. Assessment data and app usage data will
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be downloaded only by research team members ARM
or VM onto a password-protected computer. Data will
be stored for at least 5 years following data collection as
specified by Lakehead University policy.

Confidentiality {27}

Names and contact information for interested and
enrolled participants will be gathered through recruit-
ment methods and will be kept in a tracking list accessed
only by the research assistants. Those enrolled will be
given an ID number and this will be added to the track-
ing list. Assessment and app usage data will be kept in
a separate spreadsheet, organized by ID number. The
spreadsheet will not contain any identifying information.
Names and contact information will be deleted from the
tracking list upon completion of data collection. All pro-
cedures pertaining to confidentiality will be conducted in
accordance with the Canadian Tri-Council Policy State-
ment: Ethical Conduct for Research Involving Humans
and in accordance with the protocols approved through
the Thunder Bay Regional Health Sciences Centre and
Lakehead University Research Ethics Boards.

Plans for collection, laboratory evaluation, and storage
of biological specimens for genetic or molecular analysis
in this trial/future use {33}

N/A. Biological specimens will not be collected.

Statistical methods

Statistical methods for primary and secondary outcomes
{20a}

Linear mixed modeling will be conducted to determine
whether the change over time in the primary outcome
(emotion regulation) and secondary outcomes (men-
tal health, wellbeing, and resilience) is greater for those
in the intervention condition. This analytic approach is
appropriate for longitudinal data as it effectively models
the variation in an outcome attributed to both within-
individual factors and between-individual differences
(i.e., attributed to group assignment) [51].

Interim analyses {21b}
N/A. There are no interim analyses or stopping guide-
lines planned.

Methods for additional analyses (e.g., subgroup analyses)
{20b}

There are no planned subgroup analyses. Subgroup anal-
yses may be conducted based on evolving research ques-
tions of interest and pending adequate power.
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Methods in analysis to handle protocol non-adherence

and any statistical methods to handle missing data {20c}
Analyses will be conducted using an intention-to-treat
approach. An attrition analysis will be conducted to
compare participants who provided data at all assess-
ment time-points to those who did not complete meas-
ures at one or more assessment time-points. Missing
data will be handled using full information maximum
likelihood estimation [52, 53].

Plans to give access to the full protocol, participant-level
data, and statistical code {31c}
The protocol is registered on clinicaltrials.gov.

Oversight and monitoring

Composition of the coordinating center and trial steering
committee {5d}

Principal investigator ARM will provide oversight on all
trial matters. The graduate student research assistant
(VM) will lead data collection and coordinate partici-
pant enrolment and will support and train undergradu-
ate research assistants. Meetings involving the principal
investigator and research assistants will occur weekly
to discuss trial progress and matters related to recruit-
ment and retention. ARM will also meet with co-inves-
tigators (JO, ET, FS, AO, AN, and SHS) on a quarterly
basis to consult about ongoing implementation and
plan for future trial activities. ARM also meets with a
local group of healthcare administrators, frontline staff,
youth, and caregivers (functioning as a Stakeholder and
Public Involvement Group) quarterly to discuss local
implementation and evaluation of the JoyPop " app
across settings.

Composition of the data monitoring committee, its role
and reporting structure {21a}

A formal data monitoring committee was not deemed
necessary as minimal risk is involved in participation.
Determination of minimal risk of harm is supported by
prior study results which did not suggest any unfavora-
ble impact on participants or relevant outcomes [22].
Aspects of data collection will be informally monitored
by the research team, including recruitment and partic-
ipants’ completion of assessment time-points.

Adverse event reporting and harms {22}

Participation is associated with minimal risk, particu-
larly considering prior findings which did not indicate
any unfavorable changes in outcomes most likely to
be impacted by the intervention [22]. Adverse events
identified among or reported by participants will be
reported by the research assistants to the principal
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investigator immediately. The principal investiga-
tor will also inquire about any adverse events during
weekly meetings with the research assistants. If an
adverse event were to occur, the principal investiga-
tor would report it immediately to the Thunder Bay
Regional Health Sciences Centre Research Ethics Board
using the Research Ethics Local Serious Adverse Event
Reporting Form.

Frequency and plans for auditing trial conduct {23}

There are no formal plans for auditing by an independent
party. During weekly research team meetings, the princi-
pal investigator will ensure the protocol is being followed
during the running of the trial. Research assistants will
be trained on the protocol and quality and ethical stand-
ard of clinical trials [54]. They will be observed conduct-
ing study tasks prior to independent administration to
ensure the protocol is followed.

Plans for communicating important protocol amendments
to relevant parties (e.g., trial participants, ethical
committees) {25}

If needed, modifications to the protocol would be dis-
cussed with co-investigators during quarterly meetings or
over email. Changes would be submitted to the Research
Ethics Board at the Thunder Bay Regional Health Sci-
ences Centre and would be implemented once approved.
The protocol registration would also be revised, and par-
ticipants would be informed by phone or email if needed.

Dissemination plans {31a}

All participants will be asked if they would like to opt in
to receive a summary of the research findings following
study completion. This information will be kept in a sepa-
rate document that is not linked to their assessment data,
app usage data, or ID numbers. The research summary
will be sent to interested participants via email. Results
from this trial will be published in peer-reviewed, open-
access journals, presented at relevant conferences, and
shared with the Lakehead University community. Media
interviews may also be used as a form of dissemination.

Discussion

Canadian young adults who are completing post-sec-
ondary education are facing increasing mental health
concerns [3]. Barriers exist with respect to student
mental health needs being fully addressed by institu-
tional resources [11, 16], suggesting novel, accessible,
and low-cost approaches to proactively promote mental
health may be of benefit to students [12, 19]. This trial
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will evaluate the effectiveness of the JoyPop" app as a
tool to promote improved emotion regulation, mental
health, wellbeing, and resilience. Results may support
wider uptake of the app by post-secondary institu-
tions in supporting students, particularly if the app is
also associated with lower health service utilization and
if users view the app as high-quality and are willing to
adopt it.

Trial status
The trial study protocol was approved by the Research
Ethics Board at the Thunder Bay Regional Health Sci-
ences Centre (acting as the Board of Record for Lake-
head University clinical research projects; #100,251).
Protocol version 2; August 9, 2024.
Trial start date: November 22, 2023.
Anticipated recruitment completion: December 2024.
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