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Abstract

Background: The minimal clinically important difference (MCID) is an important threshold to consider when evaluating the
meaningfulness of improvement following an intervention. The JoyPop app is an evidence-based smartphone app designed to
improve resilience and emotion regulation. Information is needed regarding the JoyPop app’s MCID among culturaly diverse
youth.

Objective: Thisstudy aimsto calculate the MCID for youth using the JoyPop app and to explore how the MCID may differ for
asubset of Indigenous youth.

Methods: Youth (N=36; aged 12-18 years) were recruited to use the JoyPop app for up to 4 weeks as part of a larger pilot
evaluation. Results were based on measures completed after 2 weeks of app use. The MCID was calculated using emotion
regul ation change scores (Difficultiesin Emotion Regul ation—Short Form [DERS-SF]) and subjective ratings on the Global Rating
of Change Scale (GRCS). This MCID calculation was completed for youth overall and separately for Indigenous youth only.

Results: A significant correlation between GRCS scores and change scores on the DERS-SF supported face validity (r=—0.37;
P=.04). The MCID in emotion regulation following the use of the JoyPop app for youth overall was 2.80 on the DERS-SF. The
MCID for Indigenous youth was 4.29 on the DERS-SF. In addition, most youth reported improved emotion regul ation after using
the JoyPop app.

Conclusions: These MCID findings provide ameaningful threshold for improvement in emotion regulation for the JoyPop app.
They provide potential effect sizes and can aid in sample size estimations for future research with the JoyPop app or e-mental
health technologies in general. The difference between overall youth and Indigenous youth MCID values also highlights the
importance of patient-oriented ratings of symptom improvement aswell as cultural considerations when conducting intervention
research and monitoring new interventionsin clinical practice.

(IMIR Form Res 2025;9:€64483) doi: 10.2196/64483
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Introduction

The minimal clinically important difference (MCID) is the
smallest change in an outcome (eg, symptom or ability) that
patients consider meaningful to continue using an intervention
[1]. These patient-derived scores serve asthreshol dsfor outcome
improvement when evaluating new interventions[1] and inform
researchers on potentia effect sizesin clinical trials.

Figure 1. JoyPop app features.

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 the happiness rating is lower
than 50%, the user is prompted to rate
how sad, angry, or “meh” they are
feeling.

Breathing Exercises =

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

breathing exercise or a relaxation o
breathing exercise. Users are guided

through the breathing exercise with text
instructions and an animated diagram.

SquareMoves =

A game in which multishaped 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
themn 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 (ie, by entering their @
name and phone number) to call if they 2,
want to talk or are in need of support.
The user can label the contact as a w @
friend, family member, professional, or -
elder/mentor.

Calendar

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

u__i__é

We asked youth about the emotion regulation change that was
important to them before and after using the JoyPop app. We
calculated the MCID for al youth and Indigenous youth. We
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The JoyPop app is a mobile health (mHealth) tool with a
growing evidence base supporting its use among youth (Figure
1) [2]. JoyPop app use is associated with improved emotion
regulation [2], and service providers, adolescents, and young
adults view it as an acceptable, useful, and feasible tool to
support existing mental health services [3,4]. Research to
determine how much change in emotion regulationisclinically
meaningful to app usersisneeded. Additionally, identifying the
MCID among Indigenous youth, who experience greater mental
health difficulties [5], is required.

-

Journal

Allows the user to complete a journal
entry by entering their free-flowing
thoughts and emoijis, 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. o)

Art

Allows the user to doodle in colour,
swiping their finger across the screen
as the paintbrush.

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 o J
bubbling river) and 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 (eg, an indigenous-specific
crisis ling, LGBTQ+ helpline) to choose
from.

also explored the importance of patient perspectives and how
MCIDs may differ between populations to provide
patient-oriented recommendations for future research. Given
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this study’s exploratory nature, we did not have a priori
hypotheses.

Methods

Participants and Procedure

All youth (aged 12-18 years) who used the JoyPop app while
receiving mental health servicesfrom the 2 largest mental health
organizations in Northwestern Ontario were €ligible to
participate; 36 participated. Staff (ie, the youth’sclinician) from
the organizations informed them about the study. Staff sent the
research team contact information for youth who were interested.
Youth were contacted to receive further information. Interested
youth attended an orientation session and downloaded the app
onto their own device or were provided with arefurbished phone
(containing just the JoyPop app) to use during the study.
Participants were encouraged to use the app at least twice daily
for 4 weeks and were sent 2 daily reminders to use the app
through email and text. Participants completed measures for a
larger pilot study at basdline (time 1; N=36), after 2 weeks (time
2; n=31), and after 4 weeks (time 3; n=25). Compensation was
provided for each time point completed (up to CAD $80 [US
$54]). If the JoyPop app was downloaded to participants

devices, they could continue using it after study completion.
Given the pilot study’s small sample size and attrition by time
3, we used time-1 and time-2 data for calculating the MCID.

M easures

GRCS

The Globa Rating of Change Scale (GRCY) is a single-item
measure assessing the degree of changeindividualsfelt occurred
during or after anintervention [6]. The GRCS asked participants

Table 1. Frequencies of Global Rating of Change Scale (GRCS) ratings.
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“As a result of using the JoyPop app, has your ability to
understand and manage your emotions been...” Participants
responded using an 11-point Likert scale (-5="avery great deal
worse” to 0="no change’ to +5="a very great deal better”) at
time 2. At time 1, we asked participants how much change in
their ability to regulate their emotions they “would like to see”
to deem using the app worthwhile.

DERS-SF

The Difficulties in Emotion Regulation Scale-Short Form
(DERS-SF) [7,8] isan 18-item questionnaire assessing emotion
regulation abilities (eg, “When | was upset, | became out of
control”) rated on a 5-point Likert scale (1="amost never” to
5="amost aways’). Total scores range from 18 to 80, with
higher scoresindicating greater difficulties. The DERS-SF has
satisfactory reliability and validity [7,8]. The reliability among
participants in this study was excellent (time-1 a=.90; time-2
0=.94).

Statistical Analysis

We used the anchor-based method: patient-reported scores on
outcome measures were compared with a more subjective
measure of change (“anchor” or cutoff) [1]. Time-1 GRCS
scores showed that most participants reported wanting to feel
+2 “somewhat better” emotion regulation from using the app
(Table 1). Therefore, +2 was used as the “anchor” at time 2
when determining the MCID. We calculated the mean change
score on the DERS-SF (outcome measure) for participantswho
rated +2 on the GRCS (“anchor” )—this became the MCID. We
ran descriptive statistics to calculate the proportion of
participants who scored at or above the MCID. We completed
these analysesfor the total sample and separately for Indigenous
participants. Correlation tested face validity.

GRCSrating?

Time1® (N=36),n (%)  Time2 (n=31), n (%)

Emotion regulation worsened (rated from —1 to -5)

No change in emotion regulation (rated 0)

Emotion regulation was almost the same, hardly better at all (rated +1)
Emotion regulation was somewhat better (rated +2)

Emotion regulation was much better (rated from +3 to +5)

4(12) 2(6)
4(12) 5 (16)
3(8) 8(26)
13 (36) 10 (32)
12 (33) 6 (19)

#The percentage of youth that rated each item on the GRCS (N=36). Participants (aged 12-18 years) were recruited for the pilot study from 2 mental

health organizations in Northwestern Ontario.

PGRCS rati ngs at time 1 (N=36) reflect how much change youth prospectively wanted to see from using the JoyPop app. GRCSratings at time 2 (n=31)
reflect how much change youth actually experienced after 2 weeks of using the JoyPop app.

Ethical Considerations

The study was reviewed and approved by research ethicsboards
a Lakehead University (ROMEO #1468701) and the
collaborating mental health organizations. Study information
was reviewed with all youth. All participants provided informed
consent. Data only contained the ID number provided at study
onset. The list linking participant 1D numbers to participant
names was kept separately from the study dataset and was
destroyed after data collection. Youth could withdraw at any
time without penalty.
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Results

Descriptive Statistics

Participant demographics (Table 2) and descriptive statistics
for emotion regulation and global ratings of change (Table 3)
areshown. Time-2 GRCS scores showed that many participants
reported improved emotion regulation after using the app for 2
weeks (Table 1). A significant negative correlation between
time-2 GRCS ratings and DERS-SF change scores provided
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face validity that the GRCS can indicate a meaningful

Table 2. Youth? participant demographics.
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patient-rated change in emotion regulation (r=—0.37; P=.04).

Variables Value (N=36)
Ethnicity, n (%)
White 9(25)
Indigenous 25 (69)
Mixed 13
South Asian 1(3)
Age (years), mean (SD) 14.47 (1.75)
Gender identity, n (%)
Girl 22 (61)
Boy 5(14)
Agender or nonbinary 7(19)
Transgender 2(6)

participants (N=36; aged 12-18 years) were recruited for the pilot study from 2 mental health organizationsin Northwestern Ontario.

Table 3. Mean and SD values of the Difficulties in Emotion Regulation Scale-Short Form (DERS-SF) and Global Rating of Change Scale (GRCYS)

overall and for Indigenous youth.

Participants® and time point Participants, n DERS-SF°, mean (SD) GRCS, mean (SD)
All youth

Time 1 36 59.64 (14.03) 1.75 (1.54)

Time2 31 55.84 (16.11) 1.48 (1.44)
Indigenous youth

Time1 25 58.44 (15.92) 1.64 (1.29)

Time 2 21 53.19 (17.49) 1.43 (1.36)

3Participants (aged 12-18 years) were recruited for the pilot study from 2 mental health organizations in Northwestern Ontario.
bHigher scores indicate greater emotional dysregulation and lower scores indicate improvement.

“Higher scoresindicate higher subjectiveimprovement. GRCS ratings at time 1 reflect how much change youth prospectively wanted to see from using
the JoyPop app. GRCS ratings at time 2 reflect how much change youth actually experienced after 2 weeks of using the JoyPop app.

MCID

The mean change score on the DERS-SF for participants who
rated +2 “somewhat better” on the GRCS at time 2 was —2.80
(SD 9.22), trandlating to an MCID of 2.80. Using thisthreshold,
45% (14/31) of participants met or exceeded this change after
2 weeks, regardless of their time-2 GRCS rating (Table 4). For

https://formative.jmir.org/2025/1/e64483

RenderX

Indigenous youth who rated +2 “ somewhat better” onthe GRCS,
the mean change score on the DERS-SF was —4.29 (SD 8.96),
indicating that they experienced a 4.29-point improvement in
emotion regulation after using the app for 2 weeks and had an
MCID of 4.29. Using thisthreshold, 43% (9/21) of Indigenous
youth met or exceeded this change after 2 weeks.
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Table 4. Frequencies of Globa Rating of Change Scale (GRCS) ratings of those who met or exceeded the minimal clinically important difference on

the Difficultiesin Emotion Regulation Scale-Short Form.

GRCS rating?

Youth (n=14), n (%)

Emotion regulation worsened (rated from —1 to -5)

No change in emotion regulation (rated 0)

Emotion regulation was almost the same, hardly better at all (rated +1)
Emotion regulation was somewhat better (rated +2)

Emotion regulation was much better (rated from +3 to +5)

0
1(7)

5(36)
5(36)
3(21)

Participants (aged 12-18 years) were recruited for the pilot study from 2 mental health organizations in Northwestern Ontario. This table represents
only the youth who reached the minimal clinically important difference of 2.80 or exceeded it (14/31, 45%) and what they rated on the GCRS at time

2.

Discussion

The MCID in emotion regulation was 2.80 for al youth and
4.29 for Indigenous youth. These provide preliminary effect
sizes for future research as benchmarks for meaningful
patient-oriented change, rather than solely basing findings on
statistical ~ significance, which lacks practicality or
patient-oriented relevance [9]. Future study designs could
recognize that youth generally need at least a 2.80-point
improvement in their emotion regulation on the DERS-SF to
consider the JoyPop app worthwhile. These findings can also
inform future sample size calculations for JoyPop research
[10,11].

Evaluating the MCID among Indigenous youth alowed us to
consider their unique cultural experiences and provided insight
into the effectiveness and appropriateness of the app for this
subgroup. Our results suggest that Indigenous youth need to
see a greater improvement in emotion regulation to deem the
JoyPop app worthwhile and to start feeling “somewhat better.”
Conducting MCID research with different groups, beyond
ethnicity, can provideinformation on distinct change threshol ds
that interventions should am for as opposed to
“one-size-fits-al” approaches.

The findings also highlight the value of pairing outcome
measures with patient-rated measures of change [12]. Not all
participants who met or exceeded the MCID threshold
subjectively rated an improvement in their emotion regulation
(Table 4). This suggests that many, but not al, youth notice
improvementsin their emotion regulation, and that some youth
require a higher threshold of change (>2.80) to notice
improvement. This underscores the importance of measuring
how individual s perceivetheir symptomsand abilitiesin relation
to an intervention. If a young person does not perceive
improvement from using an intervention, they are unlikely to

Acknowledgments

continue, even if outcome data show improvement. We
recommend subjective experience ratings (eg, GRCS) alongside
outcome measures (eg, DERS-SF) when evaluating mHealth
interventions.

MCID research typically involves participants reporting on what
happened following an intervention. Previousresearch hasrelied
on clinician judgment and clinical theory to determine their
“anchor” on which to basethe MCID [13]. Weincluded anovel
prospective question at time 1 to explore what youth would
want to experience to inform the choice of anchor for our
sample. Most youth wanted to see a minimum “somewhat
better” improvement in their emotion regulation, aligning with
previous research using +2 as an anchor [13]. Thisisuseful in
promoting the JoyPop app to youth and service providers asit
highlights continuity between clinician and client judgment.

Despite encouraging preliminary findings, this study has
limitations. The GRCS has received criticism as a single-item
measure, which lacks robust psychometric properties [14].
Single-item measures do not capture the complexity of
experience and can introduce differences in interpretation
between participants [15]. However, single-item measures are
informative and valid when used appropriately, such as
concurrently with multi-item measures (eg, alongside the
DERS-SF) or when they ask straightforward questions that do
not regquire multiple items (eg, how much change in emotion
regulation youth experienced) [14]. Another limitation is that
the MCIDs were calculated based on a small sample, which
limits generalizability. Nevertheless, these findings provide
valuable contributions to the JoyPop app’s evidence base.
Through cumulative longitudinal evidence, the MCIDs can be
improved and expanded on for different populations (eg,
adolescent vs young adult; differing ethnicities), thus
demonstrating a client-centered approach to research and
mHealth app implementation [16].
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