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Abstract

Background: Barriers to accessing mental health support are common experiences reported by university students. Digital tools
can improve equitable access to the indicated level of support and provide actionable insight and recommendations.

Objective: This study aimed to evauate the acceptability and effectiveness of a web-based self-guided menta health and well-
being support platform (U-Flourish Platform) that was tailored specifically for university students.

Methods: The i-spero® platform was adapted in partnership with students to provide evidence-based well-being plans, mental
health symptom tracking, and automated alerts and recommendations based on self-report data from students. After providing
informed consent, students registered to access the platform and completed baseline demographic information and weekly
validated screening measures of anxiety (GAD), depression (PHQ), and well-being (SWEMWEBS) over 8 weeks. At 6 weeks,
students completed a user-experience survey. Paired t-tests were used to compared symptom scores and chi-squared tests
assessed changes in symptom screening status over the 8-week period. Unadjusted logistic regression was used to assess whether
baseline demographic factors and symptom screening status were associated with user-experience outcomes.

Results: The analyses included data from 404 consenting students. At 6-weeks, most students (75%) expressed satisfaction with
the platform, felt it was easy to use and understand (85%), and found the platform helpful for supporting their mental health
(58%). Adherence was relatively high (76%) and attrition was relatively low (26%) after 6 weeks but reduced substantively
thereafter; associated with timing of the end of incentivized use and end of term examinations and assignments. Mean anxiety
(1.55 vs. 2.19, p<.0001; Cohen's d=0.36), depression (0.94 vs. 1.36, P=.0001; Cohen's d=0.33), and well-being (24.87 vs.
22.28, P<.0001, Cohen’'s d=0.34) scores were improved at 8-Weeks vs baseline, with the greatest positive effects for students
who screened positive for anxiety (Cohen's d=1.16) and depression (Cohen's d=2.22) at baseline. There was no evidence of
differences in user-experience across demographic factors (i.e. gender, international student status, and lifetime history of a
mental disorder) or baseline screening status, except for males who had lower odds (OR=0.40, 95% CI: 0.18-0.90) of finding the
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platform easy to use compared to female students. Of the 404 student-users, 142 created at least one well-being plan, with 75%
and 57% of them being endorsed as helpful and being satisfactory in the support they provided, respectively. Most students
reported satisfaction with the Platform (75%), it being easy to use (85%), and it having a positive impact on their mental health
(58%).

Conclusions: Evidence supports that a self-guided digital well-being and mental health support platform is an acceptable and
useful resource for university students. Therefore, student-tailored digital tools should be considered as part of an integrated and
comprehensive whole-university approach for student well-being and mental health support.

(IMIR Preprints 12/04/2025:75748)
DOI: https://doi.org/10.2196/preprints. 75748
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Original Paper 1 1

Acceptability and effectiveness of digital mental health and well-
being support tailored for university students

Abstract

Background: Barriers to accessing mental health support are common experiences reported by
university students. Digital tools can improve equitable access to the indicated level of support and
provide actionable insight and recommendations.

Objective: This study aimed to evaluate the acceptability and effectiveness of a web-based self-
guided mental health and well-being support platform (U-Flourish Platform) that was tailored
specifically for university students.

Methods: The i-spero® platform was adapted in partnership with students to provide evidence-based
well-being plans, mental health symptom tracking, and automated alerts and recommendations based
on self-report data from students. After providing informed consent, students registered to access the
platform and completed baseline demographic information and weekly validated screening measures
of anxiety (GAD), depression (PHQ), and well-being (SWEMWEBS) over 8 weeks. At 6 weeks,
students completed a user-experience survey. Paired t-tests were used to compared symptom scores
and chi-squared tests assessed changes in symptom screening status over the 8-week period.
Unadjusted logistic regression was used to assess whether baseline demographic factors and
symptom screening status were associated with user-experience outcomes.

Results: The analyses included data from 404 consenting students. At 6-weeks, most students (75%)
expressed satisfaction with the platform, felt it was easy to use and understand (85%), and found the
platform helpful for supporting their mental health (58%). Adherence was relatively high (76%) and
attrition was relatively low (26%) after 6 weeks but reduced substantively thereafter; associated with
timing of the end of incentivized use and end of term examinations and assignments. Mean anxiety
(1.55 vs. 2.19, p<.0001; Cohen’s d=0.36), depression (0.94 vs. 1.36, P=.0001; Cohen’s d=0.33), and
well-being (24.87 vs. 22.28, P<.0001, Cohen’s d=0.34) scores were improved at 8-Weeks vs
baseline, with the greatest positive effects for students who screened positive for anxiety (Cohen’s
d=1.16) and depression (Cohen’s d=2.22) at baseline. There was no evidence of differences in user-
experience across demographic factors (i.e. gender, international student status, and lifetime history
of a mental disorder) or baseline screening status, except for males who had lower odds (OR=0.40,
95% CI: 0.18-0.90) of finding the platform easy to use compared to female students. Of the 404
student-users, 142 created at least one well-being plan, with 75% and 57% of them being endorsed as
helpful and being satisfactory in the support they provided, respectively. Most students reported
satisfaction with the Platform (75%), it being easy to use (85%), and it having a positive impact on
their mental health (58%).

Conclusion: Evidence supports that a self-guided digital well-being and mental health support
platform is an acceptable and useful resource for university students. Therefore, student-tailored
digital tools should be considered as part of an integrated and comprehensive whole-university
approach for student well-being and mental health support.

Keywords: Mental health; Students; Universities; Digital health; Web-Based Intervention; Self-
management; Anxiety disorders; Depression; Psychological Well-Being; User experience

Introduction

Common mental disorders such as anxiety and depression have increased over the past two decades
in young people aged 16 to 25 years, including in the university student population [1]. University
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students face unique academic, social, and environmental challenges [2] at a time of substantive
brain and biopsychosocial development [3, 4] and coinciding with the peak period of risk for
psychiatric disorder onset [1]. Reports suggest 31% of post-secondary students experience clinically
significant symptom levels for at least one common mental disorder [5] and as many as 60% of post-
secondary students report at least some perception of experiencing mental health challenges [6].
Moreover, as diversity of the student population has grown, more marginalized students and those
from historically underrepresented backgrounds are entering higher education and may be at an even
higher risk for reduced well-being related to mental health difficulties [6, 7]. Increases in mental
health concerns among students and in university enrolment are straining university mental health
support resources [1]. At the same time, community mental health resources have long wait times
and are not organized to support common mental disorders or sub-threshold symptoms, which are the
most prevalent concerns in help-seeking university students [6].

Historically, universities have focused on a combination of wellness promotion and reactive short-
term or crisis-focused mental health support through a series of often fragmented initiatives and
services that are not systematically integrated or rationalized to meet the indicated needs of
individual students [8, 9]. Further, students report uncertainty of when to seek help and difficulty
navigating the confusing array of support offered [10]. Students have expressed a priority need for
more timely and accessible well-being and mental health supports that are tailored to address their
specific needs [10].

Digital tools are increasingly recognized as a key player in the delivery of sustainable, personalized,
and integrated well-being and mental health support [11, 12]. These tools can provide individualized
recommendations to students that map onto available supports, ready access to effective self-guided
resources, and mental health symptom monitoring that could be shared across services and support
rationalized or stepped care [13]. Digital mental health interventions have generally been found to be
acceptable, with some evidence of effectiveness at reducing symptoms and psychological distress in
higher education students [14] and high-risk young adult populations [12]. While self-guided digital
mental health interventions (DMHIs) are increasingly being offered as part of a menu of student
mental health support, these resources have largely not been co-produced with students, tailored
specifically for this population, nor rigorously evaluated in the university setting.

In this large longitudinal prospective study, we report on the acceptability and effectiveness of a
novel web-based well-being and mental health support platform, specifically developed in
partnership with and customized for university students. The platform can be used to set well-being
goals, monitor well-being and mental health symptom levels, support pro-health behavioural change,
and provide personalized feedback and recommendations based on the individual data shared by
students.

https://preprints.jmir.org/preprint/ 75748 [unpublished, non-peer-reviewed preprint]
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Methods
Study design

The web-based U-Flourish Platform was adapted from the i-spero® Platform
[15]. The i-spero® Platform was originally designed to support improvement in
time to recovery from depression for patients treated in primary care in the UK
[16]. The U-Flourish Platform content and interface was designed in
collaboration with students and based on their iterative feedback during pilot
testing [17]. Core functionality of the platform included: guided well-being
planning and goal setting, self-monitoring using brief validated measures,
automated feedback in student-friendly language, and advice about further
resources dependent on reported symptom levels and screening thresholds
[17].

Undergraduate students attending Queen’s University (Canada) were eligible to participate in the
current study. Participants were recruited from the general student body through digital and in-person
student awareness events [17, 18] and as part of an optional learning activity for undergraduates
enrolled in an accredited mental health literacy course [19]. Participating students from the general
student body were offered a $5 coffee gift card and entry into a draw for 1 of 5 iPads for using the U-
Flourish Platform and completing measures at least up to 6 weeks. Students recruited through the
course were offered 5% towards their overall grade for using the platform for at least 6 weeks as part
of a course learning assignment. Interested students were provided with a link to the U-Flourish
Platform and after reading a Letter of Information registered and provided electronic consent to
participate in the study [18]. All student data was entered and stored on the U-Flourish Platform.
Participants completed a brief baseline questionnaire that collected demographic information and
validated mental health and well-being screening measures. Participants were also prompted to
complete brief weekly core measures for 8 weeks and a user-experience survey (Experience Survey)
at 6 weeks [17].

The study protocol, Letter of Information, and all student facing materials were reviewed for ethical
compliance by Queen’s University Health Sciences and Affiliated Teaching Hospitals Research
Ethics Board (HSREB) (PSIY-739-22).

Study sample

The final sample consisted of 404 undergraduate students who registered, provided consent to
participate, and completed baseline screening measures between January 2024 to August 2024.
Participant demographic data (Table 1) was collected via the platform or obtained through data
linkage to the U-Flourish Well-Being Survey study database if students indicated having already
provided such data in a previous U-Flourish Survey as part of an on-going cohort study at Queen’s
University (HSREB PSIY-739-22).

Study measures
Demographics

Participants self-reported their age in years at the time of signup, gender, ethnicity, domestic or
international student status, and lifetime history of a mental disorder were self-reported by
participants from pre-defined drop-down lists during completion of the baseline survey in the
platform or a prior U-Flourish Survey [18]. Ethnicity response options were adapted from the 2016
Statistics Canada ethnicity categories. Response options for gender were as follows: male, female,
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non-binary, prefer to self-describe (free text entry permitted), prefer not to say.

Indicators of mental health and well-being

As summarized in Table 2, brief validated screening measures were used. Core baseline and weekly
measures included the GAD-2 [20] and PHQ-2 [21, 22] and the 7-item Short Warwick-Edinburgh
Mental Well-Being Scale (SWEMWBS) [23]. If screen positive score thresholds were reached (>3
GAD-2 and PHQ-2), students were prompted to complete the full screening measure (i.e., GAD-7,
PHQ-9). A score of >10 on both the PHQ-9 [21]and GAD-7 [20] were indicative of clinically
significant depressive or anxiety symptoms (screen positive), respectively. A SWEMWBS score of
<19 was indicative of low well-being (screen positive) [24].

Platform acceptability was primarily evaluated from student responses on the 6-Week Experience
Survey and secondarily from passively collected data pertaining to platform use (i.e., weekly
completion of core screening measures, cessation of platform use, and number of sign-ins). On the
Experience Survey students ranked their satisfaction with the platform; ease of use of the platform;
and the platform’s impact on their mental health, well-being, studies; ability to self-monitor and
understand their feelings; and knowledge of when to seek help. Questions were framed as positive
statements (e.g. “Overall, I was satisfied with the U-Flourish Platform™) and students were asked to
select their level of agreement (e.g., strongly agree, agree, neutral, disagree, strongly disagree).
Students were also invited to respond in free text format to the question: “Do you have any thoughts/
comments you would like to share about the U-Flourish Platform that might help us develop this
resource to benefit other students”.

Weekly completion of the core, mandatory screening measures (e.g., GAD-2 and PHQ-2) was
considered an indicator of ongoing use. The number of sign-ins to the platform was also collected for
all participants. Students who self-reported they were no longer using the platform on the Experience
Survey were asked to select their reasons for discontinuation from a pre-defined list with the option
to describe other reasons via free text.

Engagement with well-being plans

The U-Flourish Platform suggested well-being plans to students based on their self-reported
symptom levels. Student engagement with well-being plans was estimated from the total number of
well-being plans created (overall and average per student), the frequency that specific plans and
well-being activities associated with the plans (minimum one activity per plan) were selected, and
the number of “actions” selected which students could optionally create to define specific steps
necessary to accomplish a chosen activity (e.g., “call to book student health appointment™). Well-
being plans were organized by target concern (e.g., boosting your mood, improving your sleep,
managing stress and anxiety) and required students to select a specific resource or activity (well-
being activity) from a predefined list. Upon well-being plan selection, students were provided with
general guidance and links to specific information about suggested activities, resources, or well-
being practices that they could engage with online or on campus (e.g., campus peer-support
sessions). Students were prompted to rate their satisfaction with the help they received from the plan
after 4-weeks (ranging from strongly agree to strongly disagree). Students also rated how helpful the
well-being plan was for their target problem(s) (made things a lot better, made things somewhat
better, made no difference, made things somewhat worse, or made things a lot worse).

https://preprints.jmir.org/preprint/ 75748 [unpublished, non-peer-reviewed preprint]
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Analysis

SAS Version 9.4 (SAS Institute, Cary NC) was used for all statistical analyses.
Student demographics, lifetime history of mental disorder, and international
student status were collected. Descriptive statistics were used to summarize
baseline and weekly PHQ-2, GAD-2, and SWEMWABS scores, including the
proportion of students screening positive, the number of platform log-ins, well-
being plans created, well-being actions added, user-experience measures,
and well-being plan ratings.

To assess changes in mean symptom levels, paired t-tests were performed on baseline and 8-Week
PHQ-2, GAD-2, and SWEMWRBS total score data. Effect sizes were calculated by Cohen’s d
statistics and interpreted as per Cohen (25). Additionally, paired t-tests were used to compare the
symptom scores in students who screened positive or negative at baseline. For the subset of students
prompted to complete full measures, comparisons were made between baseline and 6-Weeks, given
low completion rates of GAD-7 and/or PHQ-9 at 8-Weeks. The proportions of students whose PHQ-
2, GAD-2, and SWEMWABS screening status improved (i.e. positive to negative) was compared to
the proportions of students whose screening status worsened (i.e. negative to positive) or did not
change between baseline and Week 8 via McNemar’s tests or chi-square tests, respectively.
Unadjusted binomial logistic regression was used to estimate odds ratios and associated 95% Cls
examining whether demographic factors and baseline screening status was associated with student
satisfaction with the Platform, ease of use, and adherence based on completion of the PHQ-2 at 6-
Weeks.

Free text responses to the 6-Week UES question “Do you have any thoughts or comments you would
like to share about the well-being platform that might help us develop this resource to benefit other
students” were analyzed using the Framework Method [26, 27]. Briefly, two reviewers familiarized
themselves with the verbatim free text responses and independently and inductively developed codes
based on primary response themes. Codes were indexed into columns for all responses for
comparison, then major patterns and themes were assessed. Both reviewers, who were
undergraduate students, met after 10 responses were coded to compare initial coding, discuss
discrepancies, and consolidate redundant and merge overlapping codes for the purpose of
establishing a working framework. Reviewers repeated this process to refine the framework until
they felt it was adequately descriptive of the user experiences. Results were discussed, interpreted,
and summarized by these reviewers in consultation with the first author.

Results
Description of student demographics and baseline mental health

In total, 404 students consented, registered, and completed a baseline assessment (Table 1). Most
students indicated that they opted to use the U-Flourish Platform as part of an optional accredited
assignment in an undergraduate mental health literacy course (96.8%), were between 19 and 21
years old (66.5%), female (70.1%), self-described as white (57.3%) or Asian (31.5%), and domestic
students (94.6%). Over one-third of students reported a lifetime history of a mental disorder (36.9%)
with the most common diagnoses being anxiety, mood, eating and sleep disorders and learning
disabilities.

Table 1. Description of students who registered for i-
spero (n=404).°
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n | (%)
Estimated age at signup, years
<18 56 | (16.9)
19 60| (18.1)
20 73| (22.1)
21 87 | (26.3)
=22 55| (16.6)
Gender
Female 232 | (70.1)
Male 91| (27.5)
Non-binary 6| (1.8)
Prefer not to say 2 |(0.6)
Ethnicity
White 189 | (57.3)
Asian 104 | (31.5)
Black 9|(2.7)
Other/Multiple 27 | (8.2)
Prefer not to say 1|(0.3)
International student
No 313 (94.6)
Yes 16| (4.8)
Prefer not to say 2 |(0.6)
Lifetime History of Mental lliness
Yes, Any 149 | (36.9)
Anxiety disorder 114 | (28.2)
Mood disorder 83 | (20.5)
Learning disability 55| (13.6)
Eating disorder 35| (8.7)
Sleep disorder 19| (4.7)
Substance disorder (1.7)
Psychotic disorder (0.74)
Other (2.2)

https://preprints.jmir.org/preprint/ 75748
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Multiple 100 | (24.8)
No 255 | (63.1)
Completed the Mental Health Literacy
Course
Yes 334 | (96.8)
No 11| (3.2)

‘Missing data ranges from 0.0% to 18.3%.

Baseline screening status and symptom scores for participants are described in Table 2. About one-
third (35.1%) of students screened positive for on the GAD-2, while about one-fifth (20.3%) of
students screened positive on the PHQ-2. Mean scores on the GAD-2 and PHQ-2 were below the
screen positive threshold. The mean well-being score for students was 22.7 + 4.4, which was above
the SWEMWBS threshold for low-wellbeing, and about one-fifth (20.3%) of students met the
screening threshold for low well-being.

Table 2. Baseline screening scores for anxiety, depression, and well-being.

Symptom Score Screen Positives
n Mean (SD) n Yes (% Yes)
Anxiety — GAD-2 404 24 1.7 142 (35.1)
Depression — PHQ-2 404 1.5 (1.3) 82 (20.3)
Well-being —- SWEMWBS 404 22.7 (4.4) 82 (20.3)

https://preprints.jmir.org/preprint/ 75748

Acceptability of the student well-being platform

Adherence was assessed by completion rates of core weekly questionnaires over 8 weeks (n=404).
As seen in Figure 1, there was a 24% drop in adherence after baseline, stabilization from Weeks 1-6,
and significant decline between 6 and 8 weeks. At Week 8, only 140 (34.7%) students completed the
core GAD-2 and PHQ-2 measures (Figure 1). Attrition from the study, defined as when students
stopped completing core measures for the remainder of the 8 weeks, was 15.0% at Week 1 and
26.0% at Week 6 and increased thereafter (Figure 2). Reasons for discontinuing use was only
provided by a small subset of student users in the Experience Survey (n=25) and most frequently
included that the platform did not suit their needs, students didn’t have time for it, or that the
platform was not helping them. The mean number of logins was 10.6 + 9.5 per student and ranged
from 1-63 over the 8 weeks.

[unpublished, non-peer-reviewed preprint]
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Figure 1. Adherence to mandatory symptom screening measures over 8 weeks (n=404). Adherence was
defined as having completed the weekly PHQ-2 or GAD-2 screening questionnaires and was expressed as
the proportion of the total number of students who registered for i-spero and completed a baseline
questionnaire (n=404). 95% confidence intervals were calculated using Wilson’s score approach and are
represented by the shaded area.

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3

Proportion of total participants

0.2

0

0 1 2 3 4 5 6 7

00

Week after baseline

Figure 2. Attrition from platform use over 8 weeks. Weekly cumulative attrition was described as the
proportion of students who registered for i-spero and completed the baseline questionnaire (n=404) that
ceased completing the PHQ-2 or GAD-2 screening measures for the remaining 8 weeks. 95% confidence
intervals were calculated using Wilson’s score approach and are represented by the shaded area.
Generally, students reported high ease of use and overall satisfaction with the U-Flourish Platform at
6-Weeks (Table 3). Most students strongly agreed (41.9%), agreed (43.3%) or were neutral (10.5%)
regarding the platform being easy to use and understand, while 19.5% strongly agreed, 55.2%
agreed, and 21.3% were neutral about being satisfied with the platform. Further, 57% of students
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found that the platform had a positive or very positive impact on their mental health (41.9% neutral,
0.4% negative). The majority of students agreed or strongly agreed that the platform helped them
understand how they were feeling (74.4%), monitor and manage their well-being goals (72.2%), and
know when to reach out for additional support (56%). In addition, 41.9% agreed that the platform
helped them find the right resources and services (41.9% neutral, 13.7% disagree, 2.5% strongly
disagree) (Table 3). Students who completed mandatory core-screening at 6-Weeks along with the
Experience Survey, were not significantly different from the full baseline sample, based on age,
gender, ethnicity, international student status, and lifetime history of a mental disorder (Supplemental
Table 2).

Table 3. Student impressions of the i-spero platform from the 6-week student experience survey.*

Strongly Strongly
agree/ Agree/ Disagree/ disagree/
Neutral
Very Positive® Negative” Very
positive” negative”
Statement n (row%)
It was easy to use and understand 116 (41.9) | 120 (43.3) 29 (10.5) 8(2.9) 4(1.4)
It helped me to monitor and manage 44 (15.9) 156 (56.3) 66 (23.8) 11 (4.0) 0(0.0)
my own well-being goals ' ) ) ) )
It helped me better understand how
I was feeling 64 (23.1) | 142 (51.3) | 52(18.8) 18 (6.5) 1(0.4)
[t helped me know when I needed to | 3¢ 15 0y | 119(43.0) | 97(35.0) | 24(8.7) 1(0.3)

reach out for additional support

It helped me find the right resources

ind sorvices 25(9.0) | 91(32.9) | 116(41.9) | 38(13.7) 7 (2.5)

I would recommend to a friend 31 (11.2) 130 (46.9) 80 (28.9) 31 (11.2) 2 (0.7)
Overall, I was satisfied with it 54 (19.5) 153 (55.2) 59 (21.3) 11 (4.0) 0(0.0)
What impact has the U-Flourish i-

spero tool had on your mental | 41 (14.8) 119 (43.0) | 116 (41.9) 1(0.4) 0(0.0)

health and well-being ?°

What impact has the U-Flourish i-
spero tool had on your studies ?°
’n missing=145.
*Positive and negative ratings apply specifically to statements around impact.
Demographic characteristics (i.e., gender, international student status, and lifetime history of a
mental disorder) were, broadly not associated with ease of use, satisfaction, or completion of
mandatory screening at Week 6 (Table 4). However, male students had lower odds (OR=0.40, 95%
CI: 0.18-0.90) of finding the platform easy to use compared to female students. Further, students who
screened positive on the PHQ-2 at baseline had higher odds (OR=3.67, 95% CI: 1.09-12.36) of
finding the platform easy to use compared to those who screened negative at baseline.

30(10.8) | 97(35.0) | 148(53.4) | 1(0.4) 1(0.4)

Table 4. Associations between baseline demographic factors and user experience outcomes (ease of use,
satisfaction, and adherence).

n n reporting n reporting OR (95% CI) P
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‘yes’ for
demographic
factor (%
reporting

outcome)

4 b

no

demographic
factor (%
reporting
outcome)

Demographic factor — Yes (vs No)

Found it easy to use (very strongly agree, agree)

Lifetime diagnosis — any (vs none) 277 102 (81.4) 175 (87.4) 0.63 (0.32-1.23) 0.17
Lifetime diagnosis — multiple (vs | -7 | 5 g5 g 207(86.0) | 0.79(0.38-1.64) | 0.52
one or less)
Student status — domestic (vs other) | 218 212 (87.7) 6 (66.7) 3.58 (0.62-20.51) 0.15
Gender — Male (vs female) 220 52 (76.9) 168 (89.3) 0.40 (0.18-0.90) 0.03
fg’rsel;:’e baseline anxiety (GAD-2) | 99 (82.8) 178 (86.5) 0.75(0.38-1.48) | 0.41
Positive baseline depression (PHQ- | ., 56 (94.6) 221(82.8) | 3.67(1.09-12.36) | 0.04
2) screen

Was satisfied (very strongly agree, agree)
Lifetime diagnosis — any (vs none) 277 102 (74.5) 175 (74.9) 0.98 (0.56-1.72) 0.95
Lifetime diagnosis — multiple (vs | ., 70 (78.6) 207 (73.4) 1.33(0.69-2.54) | 0.39
one or less)
Student status — domestic (Vs | »15 | 519 (76.4) 6 (76.4) 1.62 (0.29-9.11) | 0.11
international)
Gender — Male (vs female) 220 52 (67.3) 168 (78.0) 0.58 (0.29-1.15) | 0.12
Positive baseline anxiety (GAD-2) | 77 | g9 (77 178 (73.0) | 1.29(0.73-2.30) | 0.38
screen
Positive baseline depression (PHQ- | 56 (78.6) 221 (73.8) 1.31(0.65-2.64) | 0.46
2) screen

Completed PHQ-2 at 6 weeks

Lifetime diagnosis — any (vs none) 404 154 (63.0) 176 (70.4) 0.72 (0.47-1.10) 0.12
Lifetime diagnosis — multiple (vs | 0, | 109 (60,0 304 (70.1) | 0.64(0.40-1.03) | 0.06
one or less)
Student status — domestic (vs other) | 329 313 (67.1) 16 (56.3) 1.59 (0.57-4.38) 0.37
Gender — Male (vs female) 331 91 (71.4) 340 (64.6) 1.37 (0.81-2.32) 0.24
fcorselég’e baseline anxiety (GAD-2) | 404 | 147 (66.9) 262 (67.9) | 0.95(0.62-1.47) | 0.83
Positive baseline depression (PHQ- |, 82 (59.8) 322 (69.6) 0.65(0.39-1.07) | 0.09
2) screen
Positive baseline anxiety (GAD-7) | 1,5 | g5 (65,6 47 (68.1) 0.90 (0.43-1.88) | 0.77
screen
Positive baseline depression (PHQ- 83 58 (55.2) 25 (72.0) 0.48 (0.17-1.27) 0.15
9) screen ) ) ) ) ) )
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*Unadjusted logistic regressions were used to estimate Odds Ratios (OR).

Well-being plans

Student use and experience of the well-being plan feature was described for all those who set up at
least one plan on their platform (n=142 (35.1%)) (Supplemental Table 3). Among these 142 students,
277 well-being plans were created yielding a mean number of 2.0 + 1.4 well-being plans per student.
The most popular well-being plans selected were “Managing your stress and anxiety” (29.2%),
“Improving your sleep” (19.9%), “Boosting your mood” (14.4%), and “Striking a healthy balance”
(12.6%) (Figure 3, Supplemental Table 4). Well-being plans were associated with a well-being
activity that students selected from a list, with the most popular being “Physical activity” (30.3%),
“Sleep plan” (14.4%), “Making a study plan” (8.3%), and “Mindfulness” (7.2%) (Figure 3,
Supplemental Table 4).

A) Well-being Plans

Managing your mental health care
Feeling connected

Medication Tracking

Relieving academic stress
Striking a healthy balance
Boosting your mood

Improving your sleep

Managing your stress and anxiety

o

10 20 30 40 50

@
o
~
o
®
S
w
o

m Total selected % of total selected
B) Well-being Activities
Breathing exercises
Be Kind to Yourself
What | can (and can’t) control
Activity scheduling - Time Management (Planning)
Building healthy routines
Medication (any)
Mindfulness (i.e. yoga classes)
Making a study plan

Sleep plan

Physical Activity (fitness classes, exploring nature)

=]

10 20 30 40 50 60 70 80 90
m Total selected % of total selected

Figure 3. Student selection of well-being plans (Panel A) and associated activities (Panel B). Only activities
selected > 5 times are presented. n=277.
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Overall, students reported that the well-being plans were helpful with targeting specific goals and/or
problems and were satisfied with the plans (Table 5). Of the 255 students who provided well-being
plan feedback, 74.9% found them to have “made things better”, 25.1% found it “made no
difference”, and no students reported that the plans made things worse. The most helpful well-being
plans included “Feeling connected”, “Relieving academic stress”, “Striking a health balance”,
“Managing your stress and anxiety”, and “Improving your sleep”. Student satisfaction largely
mirrored the student impressions of the well-being plans’ impact described above (Table 5).

Table 5. Perceived helpfulness of and satisfaction with the well-being plans reported by students responding to
the 6-week student experience survey.?

Made Made Made Made
things a lot things Made no things things a lot
better/ somewhat | Difference/ | Somewhat worse/
Strongly better/ A, . worse/ Strongly
agree® Agree® Disagree® | disagree®
n Proportion of users (%)
How much did this well-being plan help with your specific problem(s)?
Overall (All Plans) 251 21.1 53.8 25.1 0.0 0.0
gfliri‘:tgymg your stress and |, 18.6 55.7 25.7 0.0 0.0
Improving your sleep 51 21.6 51.0 27.5 0.0 0.0
Boosting your mood 36 25.0 47.2 27.8 0.0 0.0
Striking a healthy balance 31 9.7 67.4 22.6 0.0 0.0
Relieving academic stress 27 29.6 59.3 11.1 0.0 0.0
Medication 12 25.0 33.3 41.7 0.0 0.0
Feeling connected 12 33.3 58.3 8.3 0.0 0.0
g:;?ﬁiggre Y& V| o 22.2 44.4 33.3 0.0 0.0
Medical appointments 2 - - 100.0 0.0 0.0
Psychological therapy 1 - 100 - 0.0 0.0
Overall, I was satisfied with the help I received from this well-being plan

Overall (All Plans)? 251 12.8 44.2 34.3 3.2 5.6
gfli‘;:tgyi?g your stress and |, 14.3 40.0 34.3 7.1 43
Improving your sleep?® 51 17.7 51.0 27.5 2.0 2.0
Boosting your mood ® 36 13.9 52.8 25.0 2.8 5.6
Striking a healthy balance * 31 3.2 58.1 32.3 3.2 3.2
Relieving academic stress* 27 7.4 26.0 55.6 - 11.1
Medication* 12 8.3 16.7 58.3 - 16.7
Feeling connected * 12 16.7 50.0 25.0 - 8.3
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Managing your  Mental

Health Care® 9 22.2 55.6 11.1 - 11.1
Medical appointments * 2 - - 100.0 - -
Psychological therapy* 1 - - 100.0 - -

‘Levels of agreement apply specifically in response to the statement around satisfaction with the help received
by specific well-being plans.

Free text responses on the user-experience survey

A total of 73 students provided free text responses distilled into 15 themes describing participants’
experience using the U-Flourish Platform. These themes, along with their frequency, are described in
Supplemental Table 5. Many students described having a positive experience engaging with the
platform: “The i-Spero tool is great. I had an awesome experience!”. In addition, students also
described finding the platform beneficial in helping them self-manage their mental health: “This is a
great tool for mental health management”.

On the other hand, students also described where improvements could be made in technical
functionality and in the comprehensiveness of well-being and symptom tracking, and how the
platform could best help those actively struggling with mental health. Specifically, students’
repeatedly expressed a preference for incorporating a live or interactive component to enhance
engagement with the platform: “a way to focus more on interaction with a person, rather than a
survey ‘could be beneficial’; a perceived need for a diary-like feature to annotate well-being
tracking results as some students felt that their results were more indicative of transient rather than
persistent feelings; and the notion that the platform could be more beneficial for those with ongoing
mental health challenges than those without them “[the platform] may be more beneficial to people
who struggle with mental health, as I personally feel I have a very strong mental health and well-
being [and] I did not really see the need to use this”.

Platform effectiveness at supporting student well-being and mental
health

Mean PHQ-2 depressive symptom total scores were lower at Week 8
compared to baseline for all students (0.94 * 1.10 vs. 1.36 * 1.26, P=.0001)
with a small-moderate effect size (Cohen’s d=0.33) (Table 6). Students who
screened positive at baseline had lower mean scores at Week 8 compared to
baseline (1.48 + 1.36 vs 3.62 * 0.86, p<0.0001; Cohen’s d=2.22). There was
no evidence of an 8-Week change in scores among students who screened
negative at baseline (P=.20)

Mean GAD-2 anxiety symptom total scores were also lower at Week 8 compared to baseline for all
students (1.55 + 1.64 vs. 2.19 + 1.62, p<.0001; Cohen’s d= 0.36), with a much larger decrease (effect
size) in those who screened positive at baseline (2.39 + 1.83 vs. 4.32 + 1.11), p<.0001, Cohen’s
d=1.16) (Table 6). There was no evidence of differences between baseline and week 8 GAD-2 scores
for students who screened negative at baseline (P=.42).

Mean well-being scores, as measured via the SWEMWRBS, improved in all students using the
platform and completing up to 8 weeks of data collection (Table 6), regardless of baseline well-being
screening status.

Table 6. Paired t-test comparing average anxiety, depression, and well-being screening scores from
baseline to week 8, overall and by baseline screening status.

n Baseline 8-Week Mean P Cohen’s d

https://preprints.jmir.org/preprint/ 75748 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Riveraet a
mean difference
mean (SD) (SD) (SD)
PHQ-2 (Depression) 140 | 1.36(1.26) ((1):%‘) 042(127) | 00001 | 033
gclfsCell-iie = positive at 51 | 362 (0.86) &:gg) -2.14(0.96) | <0.0001 | 2.22
gi?l}ie T negatve Al g | 0,97 0.83) ((1):3‘2‘) -0.13(1.07) | 0.20 0.12
GAD-2 (Anxiety) 142 | 2.19(1.62) (}:gi) -0.63 (1.73) | <0.0001 0.36
EGASZ;Se - positive at | 4| 43 (1.11) (igg) -1.93 (1.66) | <0.0001 1.16
bG;;Z;se T regave atl qo1 | 133(0.78) (ifé) -0.12 (1.47) 0.42 0.08
SWEMWBS (Well-being) | 141 (24%2120% (254 6857) 1.59 (4.70) | <0.0001 0.34
SXS,?:ZVBS ~ positive at | g (12‘?'1%18) (15%61‘; 2.96(6.76) | 0.04 0.4
SWEMWES ~negative dt | 116 (2;'3731) (25%01(; 129 (4.11) | 0.001 0.31

The weekly proportions of students who screened positive on the PHQ-2, GAD-2 and SWEMWBS
are depicted in Figure 4. Proportions of students with directional changes (improved, worsened, did
not change) in PHQ-2, GAD-2, and SWEMWRBS screening statuses from baseline to 8 weeks were
compared in Table 7. The proportion of students who changed screening status from positive to
negative (improved) was higher than the proportion of students who changed from negative to
positive (worsened) on the PHQ-2 (90.5% vs. 4.2%, c¢* P=0.0043) and GAD-2 (68.3% vs. 10.9%, ¢’
P=.0065) total score. No such differences were observed for SWEMWBS (baseline vs. week 8)
screening statuses. The proportion of students who improved was found to be higher than the
proportion that continued to screen positive at both time points (did not change) for the PHQ-2

(90.5% vs. 9.5%, c* P=.0002) and GAD-2 (68.3% vs. 31.7%, c¢* P=.0191.
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Figure 4. Proportion of students who screened positive for anxiety, depression, and well-being over 8 weeks of
i-spero use. Screen positive status was dependent on the cut-off scores for each scale, as follows: PHQ-2 > 3,
GAD-2 > 3, SWEMWRBS < 19.

Table 7. Comparison of screening status transitions over i-spero use.*”

n of n of
baseline baseline
positive negative n of positive
screen who | screen who | screen who
improved worsened remained
n (%) (%) positive (%) | X P

Depression — PHQ-2

5/119
Improved vs. worsened® | 140 | 19/21 (90.5) 4.2) - 8.17 0.0043

; 2/21

Improved vs. remained | ;| 1951 (905) - 13.76 | 0.0002
positive (9.5)
Anxiety — GAD-2
Improved vs. worsened® | 142 | 28/41 (68.3) ﬁﬁ)lg)l - 7.41 0.0065
Improved vs. remained | 145 | 58/41 (68.3) - 13/41 (31.7) | 549 | 0.0191
positive
Well-being -
SWEMWBS

8/116
Improved vs. worsened” | 141 | 14/25 (56.0) 6.9) - 1.64 0.20
Improved vs. remained | o | 1455 (560 - 11/25 (44.0) | 036 | 055
positive
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*Chi-square tests performed for students with screening status reported at both baseline and 8 weeks.
®McNemar’s test used to compare proportions of students who improved screening status vs. showed no
change.
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A small subset of students had paired PHQ-9 and GAD-7 score data, given the full measures only
being administered after a positive screen on the briefer measures. Among students who screened
positive on the PHQ-2 at both baseline and 8-Weeks (n=12) there was a significant decrease in mean
PHQ-9 total scores over Platform use (15.70 + 5.14 vs. 19.10 +£3.45, P=.013; Cohen’s d=0.97),
indicating some score improvement. No such differences were observed between paired GAD-7
scores. There were no differences in the proportion of students who improved in their PHQ-9 and
GAD-7 screening status vs worsened in their screening status from baseline to 8-Weeks. The
proportion of students who completed the full measures at both time points had greater odds of
showing no change in screening status than improvement in screening status for the PHQ-9 (10% vs.
90%, c* P=.0002, n=26) and GAD-7 (7.7% vs. 92.3%, ¢’ p<.0001 n=26).

Discussion
Principal findings

The current study aimed to assess the acceptability and effectiveness of an adapted web-based
platform tailored to support university student well-being and mental health in a large sample of
undergraduate students. Our findings suggest that the student-facing U-Flourish Platform (adapted
from i-spero®) was highly acceptable to students and was perceived to have positive impact on their
mental health. Furthermore, students using the platform reported a decrease in anxiety and depressive
symptoms over 8-Weeks and improvement in well-being levels. There was some evidence that
students with clinically significant levels of anxiety and depressive symptoms at baseline benefited
most from using the platform. Overall, there was no evidence of harm or differential effects across
student user subgroups (i.e., based gender, lifetime history of a mental disorder, or international
student status). Overall, these findings support the acceptability and effectiveness of a sustainable and
scalable digital platform of self-guided well-being and mental health support developed in
partnership with students.

Adherence and attrition

Generally, adherence and attrition remain challenges to fidelity and efficacy of digital resources and
interventions for young people [11]. In the current study, both adherence and attrition lowered
somewhat over Weeks 1 and 2, remained modest and steady through Weeks 2-6, and declined
substantively in Weeks 7 and 8, timed with the discontinuation of incentivized use and the end of the
academic term. Students reported improvement and lack of time as reasons for discontinuation,
which also coincided with timing of summative assignments and final examinations. Compared to
pilot study findings [17], modest (10-15%) improvements to adherence and attrition rates were
observed in the current study, possibly related to the adoption of briefer and fewer core measures,
more interactive and actionable well-being plans informed by pilot student feedback. Indeed, digital
mental health interventions for young people with a coaching component have demonstrated higher
retention than self-guided comparators [12]. The proportion of students who completed 8 weeks of
data collection using the U-Flourish Platform (34.6%) was slightly less than completion rates
reported for digital interventions for clinical depression in a meta-analysis in adults of 44.2% [28].
The attrition rates for this study after Week 6 (between Weeks 7-8) were greater than what has been
reported in short-duration smartphone-delivered mental health interventions (24.1%) [29] or among
at-risk youth in who were undertaking a self-guided intervention with more infrequent symptom
measurement (29%) [12]; however, the 6-Week attrition rate was comparable to these studies.
Nonetheless, it remains difficult to compare attrition and adherence given the heterogeneity in
participant samples, study design, and duration, and that the current study evaluated a self-guided
well-being platform that featured symptom monitoring and planning, rather than a standardized
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therapeutic intervention per se [30, 31].

Acceptability and utility

Acceptability and perceived utility of digital mental health tools are critical to user engagement and
outcomes [32]. In our study, a majority of students reported high levels of overall satisfaction and
willingness to recommend the platform to their peers. Ease of use, usefulness for monitoring well-
being, understanding one’s own feelings, and knowing when to seek help were also positively rated
outcomes of Platform use and were endorsed by most students. Nonetheless, there was considerable
neutrality around some aspects, particularly around seeking help, streamlined support access, and
trying to find the right resource for a specific need (i.e., personalized). Further, an interactive
component was reported as desired feature, which warrants consideration for future development
(e.g., artificial intelligence chatbots) [33]. These aspects of resources have been described as highly
desirable among students and youth [17, 34].

Only a single student in this study shared that the U-Flourish Platform had a negative impact on their
mental health. Most participants reported positive experiences in open-text responses. Despite
concerns about the negative impact of inadvertent over-pathologizing or exacerbation of common
anxiety and depressive symptoms [35], there was no evidence from this study that students using the
platform experienced these negative outcomes. Overall, while acceptability is not consistently
measured [13], students in this study reported high levels of acceptability and satisfaction that were
comparable or exceeded those of a variety of other digital mental health supports [36]. Involvement
of students in the user-centered design process and being responsive to student user feedback from
the pilot study [17] may have contributed to the high level of satisfaction and utility reported in this
study and improved upon student adherence and attrition.

Effectiveness

The improvement in student-reported mental health symptoms levels and well-being among
platform-users was an encouraging finding and such changes were associated with moderate effect
sizes. Evidence of improvement in symptom levels for students screening positive for anxiety,
depression, and low well-being at baseline was found; however, due to a lack of a control group in
this study, there is uncertainty around the degree to which regression to the mean may have
contributed to these results. While those that screened negative at baseline similarly showed
improvement or did not change (rather than worsen), an encouraging finding, the results stratifying
by baseline symptom status must still be cautiously considered. Overall, the findings support the
integration of such digital platforms into a comprehensive campus mental health approach to promote
well-being and support management of common mental health concerns in students.

Findings support that students felt more aware and empowered through tracking and understanding
their well-being and symptom levels and being provided evidence-based, brief resource signposting
to improve symptoms of common student mental health concerns. Overall, findings support that
digitally enabled symptom tracking and well-being planning is not only an acceptable mental health
resource, but can assist university students with symptom management and pro-health behavioural
change. However, students were clear in their expressed views that features that facilitate enhanced
user-interaction, match suggested supports and resources to individual need, and facilitate more
streamlined access to care are highly desirable features that would improve platform utility, adoption,
and impact.

Strengths and limitations

Strengths of this study include collaboration with end-users (students) in an iterative design process
and development of the platform, prospective data collection, a large sample size that is broadly
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representative of the reference sample of undergraduate students at Queen’s, the use of brief validated
screening measures, and the collection of free text from students to contextualize their user-
experience. Further, the study pragmatically offered participation to consenting students, regardless
of symptom status. Limitations of the current study include low rates of minoritized student
subgroups and bias towards females. However, demographic factors and baseline mental health
screening status did not appear to be significantly associated with ongoing platform use. A potential
limitation was limiting the GAD-7 and PHQ-9 data collection to students who screened positive on
the GAD-2 and PHQ-2. While this decision was made to reduce participant burden, a major barrier
for engaging in self-monitoring interventions [37, 38], it came at the sacrifice of more comprehensive
symptom characterization. This study did not include a comparison sample, creating some
uncertainty to what degree the results of the analyses stratified by baseline screening status were
influenced by regression to the mean or results were influenced by other external factors.
Participating students were also recruited largely from enrolment in an online mental health literacy
course and may not generalize to the overall student body; that is they might represent a subset of
students particularly in improving their well-being and mental health [19].

Future directions

Future directions for this work should include evaluating the U-Flourish Platform in more diverse
populations of university students and a rigorous implementation study to understand the
complexities that influence adoption, scale, and spread of the platform in university settings. Further,
aligned with the student feedback, leveraging technologies such as artificial intelligence (AI) tools
for the purposes of increasing platform interactivity and organizing signposted services in a
rationalized framework (i.e. stepped care) that map to individual clinical need and preferences would
improve utility and possibly adherence.

Conclusion

In conclusion, this study is the first to our knowledge to assess a university student-tailored well-
being and mental health digital platform that supports well-being planning and goal-setting, well-
being and mental health symptom tracking, and provides automated feedback based on student
entries in a large sample of non-help seeking undergraduate students. High levels of acceptability and
utility were endorsed by student users. Platform use was associated with a reduction in anxiety and
depressive symptoms over 8-Weeks, especially in students with higher levels at baseline. These
findings suggest that such digital tools to support student well-being and mental health, customized
by site and tailored to the personal preferences and needs, should be considered as part of an
integrated plan of university student well-being and mental health support.
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Adherence to mandatory symptom screening measures over 8 weeks (n=404). Adherence was defined as having completed the
weekly PHQ-2 or GAD-2 screening questionnaires and was expressed as the proportion of the total number of students who
registered for i-spero and completed a baseline questionnaire (n=404). 95% confidence intervals were calculated using

Wilson’ s score approach and are represented by the shaded area.
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Attrition from platform use over 8 weeks. Weekly cumulative attrition was described as the proportion of students who
registered for i-spero and completed the baseline questionnaire (n=404) that ceased completing the PHQ-2 or GAD-2 screening
measures for the remaining 8 weeks. 95% confidence intervals were calculated using Wilson's score approach and are
represented by the shaded area.
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Student selection of well-being plans (Panel A) and associated activities (Panel B). Only activities selected ? 5 times are
presented. n=277.
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Proportion of students who screened positive for anxiety, depression, and well-being over 8 weeks of i-spero use. Screen
positive status was dependent on the cut-off scores for each scale, asfollows: PHQ-2 ? 3, GAD-2 ? 3, SWEMWBS ? 19.
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