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Abstract

Background: Innovative interventions are needed to address the increasing mental health needs of university students. Given
the demonstrated anxiolytic and anti depressant benefits of mindfulnesstraining, we devel oped an 8-week, Web-based Mindfulness
Virtual Community (MVC) intervention informed by cognitive behaviora therapy (CBT) constructs.

Objective: This study investigated the efficacy of the MV C intervention in reducing symptoms of depression, anxiety, and
stress among undergraduate students in Toronto, Canada. The secondary outcomes included quality of life, life satisfaction, and
mindful ness.

Methods. Thefirst 4 weeksof thefull MV C intervention (F-MV C) comprised: (1) 12 video-based moduleswith psycho-education
on students’ preidentified stressful topics and topically applied mindfulness practice; (2) anonymous peer-to-peer discussion
forums; and (3) anonymous, group-based, professionally guided, 20-min live videoconferences. The second 4 weeks of F-MVC
involved access only to video-based modules. The 8-week partial MV C (P-MV C) comprised 12 video-based modules. A randomized
controlled trial was conducted with 4 parallel arms. F-MV C, P-MV C, waitlist control (WL C), and group-based face-to-face CBT;
resultsfor the latter group are presented el sewhere. Students recruited through multiple strategies consented and were randomi zed:
WL C=40; F--MVC=40, P-MVC=39; al learned about allocation after consenting. The online surveys at baseline (T1), 4 weeks
(T2), and 8 weeks (T3) included the Patient Health Questionnaire-9 item, Beck Anxiety | nventory, Perceived Stress Scale, Quality
of Life Scale, Brief Multi-Dimensional Students Life Satisfaction Scale, and Five-Facet Mindfulness Questionnaire. Analyses
employed generalized estimation equation methods with AR(1) covariance structures and were adjusted for possible confounders
(gender, age, birth country, paid work, unpaid work, physical activities, self-rated health, and mental health counseling access).

Results: Of the 113 studentswho provided T1 data, 28 were males and 85 were femal eswith amean age of 24.8 years. Participants
in F-MVC (n=39), P-MVC (n=35), and WLC (n=39) groups were similar in sociodemographic characteristics at T1. At T3
follow-up, per adjusted comparisons, there were statistically significant reductionsin depression scoresfor F-MV C (score change
-4.03; P<.001) and P-MV C (score change —4.82; P<.001) when compared with WL C. At T3, there was a statistically significant
reduction in anxiety scores only for P-MVC (score change -7.35; P=.01) when compared with WLC. There was a statistically
significant reduction in scores for perceived stress for both F-MV C (score change —5.32; P<.001) and P-MV C (score change
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-5.61; P=.005) compared with WLC. There were statistically significant changes at T3 for quality of life and mindfulness for
F-MVC and P-MVC vs WLC but not for life satisfaction.

Conclusions:  Internet-based mindfulness CBT—based interventions, such as F-MVC and P-MVC, can result in significant
reductions in symptoms of depression, anxiety, and stress in a student population. Future research with a larger sample from
multiple universities would more precisely test generalizability.

Trial Registration:
https://www.isrctn.com/ISRCTN92827275

(IMIR Ment Health 2020;7(2):€15520) doi: 10.2196/15520

International  Standard Randomized Controlled Trial  Number

ISRCTN92827275;
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Introduction

Background

Mental health disorders, especially those involving depression,
anxiety, and stress, arearising problem among college students
internationally. In the United States, analyses of college data
show that mental health disorders are among the top five
diagnostic categories seen at college health services and
responsible for the highest number of visits per student (4.93)
with depression and anxiety at thetop [1]. Furthermore, multiple
studies indicate an increasing prevalence of mental health
disorders, especialy depression and anxiety, in undergraduate
students [1-8]. In Canada, a large study of nursing students
indicated the prevalence of mild-to-severe depression, anxiety,
and stress at 33%, 39%, and 38%, respectively [9]. Similar rates
of mental health difficulties are reported among students from
other countries [10-14]. The counseling centersin collegesand
universities provide care to studentsin distress through various
modelssuch asclinica services, advising, awarenessworkshops,
and training programs[15]. However, students often experience
difficulties in accessing these services (eg, stigma and time
concerns for in-person sessions along with financial cost for
some services) [16,17], while counseling centers are
overwhelmed dueto limited resources. An analysis of Canadian
colleges and universitiesreved ed that enrollment in the province
of Ontario increased by 27% between 2004 and 2012, but the
budget for counseling centers increased by 5%, leading to just
1 campus-based counselor for 1300 to 4835 students [18].
Similarly, in the United States, a 2014 study indicated that the
averageratio of counselorsto studentswas 1 to 2081 [19]. New
and accessible strategies are needed to address the students
mental health and at an early stage. One such approach is
mindful ness-based techniques.

Mindfulnessis defined as “the awareness that emerges through
paying attention on purpose, in the present, and nonjudgmentally
to the unfolding of experience moment by moment” [20]. The
techniques learned in mindfulness practices involve
nonjudgmental attention directed to each present moment.
Although mindfulness meditation has been practiced for
centuries in Buddhist and other spiritual traditions, its
application to psychological health in the West emerged in
1980swhen Jon Kabat-Zinn examined itsclinical useintreating
chronic pain [21]. This technique known as mindful ness-based
stress reduction has a core focus on “intensive [and repeated]
training of mindfulness meditation to help individuals relate to
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their physical and psychological conditionsin amore accepting
and nonjudgmental ways” [22]. Further scholarly work, such
as by Segal et al [23], combined the principles of mindfulness
with cognitive behavioral therapy (CBT). This program called
mindfulness-based cognitive therapy (MBCT) has been
researched for treating mental health conditions, especially
depression. In addition to the principles of mindfulness practice,
MBCT “aimsto change one's awareness of and relationship to
thoughts and emotions’ to reduce the associations between
negative automatic thinking and dysphoria [22]. Other
psychotherapeutic techniques with mindful ness-orientation
include dialectical behavior therapy and acceptance and
commitment therapy, but the meditation practice is only one
aspect of the full approach. Evidence shows that
mindful ness-based interventions positively impact psychol ogical
[22,24] and physical health [25], with multiple meta-analyses
demonstrating positive impacts in clinical and nonclinical
populations[26-30]. Recent randomized controlled trials (RCTS)
on mindfulness using face-to-face sessions, prescribed
exploratory mental exercises, and video programs have reflected
effectivenessin reducing symptomsfor one or more of the three
conditions of anxiety, stress, and depression [31-38]. Inrelation
to student population, several recent reviews haveindicated that
in-person mindfulness-based interventions have apositive effect
on students mood and their levels of stress, anxiety, and
depression [39-42].

However, a handful of student studies exist on Web-based
mindfulness-based programs despiteits potential to complement
overstretched traditional counseling services on campuses [43].
This emerging scholarly work with students has examined the
impact of Web-based mindfulness on a variety of mental
health—related issues and demonstrated improvements in
outcomes such as mental health, well-being, mindfulness, stress
and depression symptoms, life satisfaction, and social
connectedness [43-50]. However, the effectiveness of a
Web-based mindfulness intervention when combined with the
constructs of CBT remains an area requiring more rigorous
examination. Thisisamissed opportunity given that systematic
reviews show that internet-based CBT is significantly effective
compared with control groups in reducing anxiety, especially
when supported by therapist’s email or phone contact [51], and
in reducing depression symptoms [52]. There is the potential
for substantial gains by combining these two
techniqgues—mindfulness and CBT—through Web-based
interventions for students who are aso technologically fluent
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and capable; studies also indicate that students prefer to
self-initiate hel p-seeking for Web-based services compared with
in-person services[53]. Thereisalso aneed to better understand
the optima duration and deivery style of Web-based
mindfulness-CBT interventions. Although durations of 6 to 8
weeks are more common, 2-week interventions[48] and asingle
Web session [47] have also been used. In terms of delivery,
some of these studies supported the interventions with
reminders, written feedback, and coaching, whereas otherswere
passive. High attrition rate was a common problem in several
student studies [44,45,48,50], although it was a significantly
less prevalent problemin studiesthat used coaching, reminders,
and feedback strategies [43,49]. Indeed, further scholarly work
is needed to inform development of student-friendly and
effective Web-based mindfulness-CBT programs. Thus, our
team developed a Mindfulness Virtual Community (MVC)
Web-based program (described below) after conducting eight
focus groups with students and incorporating comprehensive
review of pertinent literature [54-58].

Study Objective

To examine the efficacy of an MV C program for mental health
among undergraduate students in a Canadian university, we
conducted apilot RCT with 4 parallel arms: full MV C (F-MVC),
partia MV C (P-MVC), waitlist control (WLC), and group-based
face-to-face CBT mindfulness. As the main focus of the trial
was to examine the MV C program, we report here the impact
of F-MVC and P-MVC vs WLC; the results for face-to-face
CBT mindfulness are presented elsewhere. The primary
outcomes were symptoms of depression, anxiety, and stress,
and secondary outcomes were quality of life, life satisfaction,
and mindfulness. It was hypothesized that (1) symptom scores
for depression, anxiety, and stress at 8 weeks (T3) will be
significantly improved in the --MVC group when compared
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with the WLC group and (2) scores for quality of life, life
satisfaction, and mindfulness at T3 will be significantly better
for the F-MV C intervention group than the WLC group. The
P-MVC intervention was included to explore a significantly
less expensive aternative to delivering beneficial effects and
was hypothesized to have similar but lesser impact than the
F-MVC intervention.

Methods

Ethicsand Timeline

The Human Participant Research Committee at York University,
Toronto, provided research ethics approval. We followed
Consolidated Standards of Reporting Trials guidelines for
nonpharmacological interventions and electronic  health
interventions[59,60]. Therecruitment of eligible undergraduate
students occurred during December 7, 2016 and January 10,
2017. These students started the paralel-arm RCT on January
16, 2017, with a baseline survey (T1) followed by exposure to
2 interventions, a 4-week online survey (T2), and an 8-week
online survey (T3). The 8-week-long interventions of F-MVC
and P-MV C started on January 22, 2017 and ended on March
16, 2017.

The Mindfulness Virtual Community Program

A total of three components of the Web-based MV C program
(Figure 1) were (1) youth-specific mental health education and
mindful ness-practice modules, delivered via video recordings
for participants to watch and listen to on personal computers,
phones, and tablets at convenient times; (2) anonymous,
asynchronous peer-to-peer discussion boards pertaining to
mental health and mindfulness practice; and (3) anonymous,
20-min live videoconferences (group-based) on modul e topics
guided by a menta health professional.

Figure 1. Mindfulness Virtual Community program informed by cognitive behavioral therapy constructs. CBT: cognitive behavioral therapy.

Discussion forum
- Asynchronous and anonymous
- Peer to peer
- Ongoing x 4 weeks
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12 modules mindfulness-CBT
(videos and audios)
- Asynchronous and anonymous
Psychoeducation and practice
- Alternate days x 4 weeks
Allavailable x4 weeks

Video conference (20 min)
- Synchronous and anonymous
- [ed by trained counselor
- Alternate days x 4 weeks
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Each of the 12 modules consists of one educational content and
one mindfulness-practice content video, recorded in male and
femal e voices with low volume background music, and offered
in high- and low-resolution videos (a total of 8 videos per
module). The modules' topics were informed by our findings
from the focus groups with students[54,55]. The modul e scripts
and audio recordings were created by one of the investigators

Table 1. Topicsand duration of modules.

Ahmad et d

with extensiveclinical experience (PR) and drew from combined
mindfulness and CBT principles. The choice of moving and
gtill images used in the creation of the videos involved
collaborative work (PR, CE, and FA). Table 1 lists the topics
of 12 modules and video duration (average of male and female
voice), and Textbox 1 provides examples of the modul e content.

Topics Video duration (minutes:seconds)
Education Mindfulness practice

Overcoming stress, anxiety, and depression 7:09 9:00
Mindfulness and being a student 5:18 9:14
Mindfulness for better sleep 4:40 8:13
Thriving in a fast-changing world 7:23 8:23
Healthy intimacy 7:32 9:33
Destigmatization 6:13 9:12

No more procrastination 342 10:48

Pain reduction and mindfulness 3:48 9:48
Healthy body image 5:44 9:54
Hedlthier eating 10:10 9:26
Overcoming trauma 6:01 9:43
Relationships with family and friends 7:49 8:09

Textbox 1. Examples of module content.

Module 1: Overcoming stress, anxiety, and depression

Module 2: Mindfulness and being a student

Education video: The initial narration focuses on sources of stress (eg, continuous online access, information overload, and worries about the
past and future distracting from focusing on the present). Video clips of human faces and activities depict mixtures of stress, relaxation, and joy.
The middle section introduces mindfulness training with breath awareness as one approach to developing a present moment orientation that
replaces less desirable coping attempts that involve purposeful self-distraction (eg, screen time). The video clips reflect people stressed (eg, at
work, unable to sleep) and other people in amore relaxed states (eg, by a pool or on a beach or walking). The last narrative section encourages
releases of accumulated stress and tension via mindfulness practice. Self-selected practice times are emphasized that may include a session at
the end of day, reflected visually by clips of sunsets and people commuting home or just reading in arelaxed way within home environments.

Mindfulness practice: Video clips of the flow of anatural river accompanies narration focused on instructions to find a comfortable position and
focus on breathing sensations, with attention particularly directed to exhaling breaths; further instructions focus on acknowledging wandering
thoughts and, after noticing them, returning attention to breathing; final suggestions (on this 9-min segment) are to accept stressful thoughts and
then let them go, releasing the associated tensions. Altogether the session is characterized as a simplicity break where the focus on natural
breathing rhythms assists one in attending to present moment experiences, narration concludes with the suggestion that the listener can continue
to practice for periods of time that seems personally appropriate.

Education video: Theinitial section focuses on student challenges (eg, memorization and exam taking) with video clips of students studying for
and completing exams; the second section explains how mindfulness stimulates parasympathetic dominance and a psychological and physica
calm, referring to experimental evidence on related benefits for learning, memory, and motivation. Video clips show people playing basketball
and music (in confident ways), whereas the narrative section encourages mindfulness as a way of increasing confidence in persona skill
development.

Mindfulness practice: Images of very tall trees with light filtering through them accompany narration instruction on mindfulness practice with
several points referring to the typical student experiences highlighted in the previous education video.

The Web platform for the intervention had separate logins for
the student participant and the videoconference moderator
(Figure 2). Thiswas developed in partnership with the industry
partner, ForaHealthyme Inc. The F-MVC student version
provided access to the video-based modules, text-based
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peer-to-peer discussion forum, a calendar to book an upcoming
live videoconference, avideo room (camerabeing off as default)
with ability to privately text the moderator, and a resource page
with contact information on various social and health services.
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Figure 2. Screenshot of the Mindfulness Virtual Community platform.

forahealthy

Your health goes beyond
your body...

Ahmad et d

XORERL

Welcome our Mindfulness Virtual Community

The moderator version offered access to the student version
along with additional features such as populating the calendar
with dates and times for the live videoconferences, starting the
videoconference with camera turned on for the moderator by
default, and responding privately to incoming text messages.
The moderator (independent counselor with a master’s degree
in psychology and training in mindfulness) had weekly
discussionswith the team clinician (PR) to optimize engagement
during videoconferences. Once the intervention was deployed,
the content of modules and platform structure remained
unchanged.

Study Arms

The Web-based F-MV C intervention was 8 weeks long. In the
first 4 weeks, it offered 12 video-based modules, peer-to-peer
discussion forums, and brief guided videoconferences; and in
the second 4 weeks, it offered continued access to the
video-based modules. The release of new modules in the first
4 weeks was scheduled for Sundays, Tuesdays, and Thursdays,
and the video chat sessions were offered on Mondays,
Wednesdays, and Fridays, with 20-min evening sessionsat 9:00
PM, 9:30 PM, and 10:00 PM. Once a module was released, it
remained accessible to students for the remainder of the
intervention period. The Web-based P-MV C intervention was
8 weekslong and included all the video material of the F--MVC
intervention following a similar release schedule, but it did not
offer any videoconferences or discussion forums. The students
in both groups received email reminders from the project staff
before the release of each new module, whereas the reminders
for conference chat were sent only to the --MVC group. The
partial and full intervention participants were instructed to use
the platform ad libitum. The WLC group continued as usual
care during the 8-week period without access to additional
resources, and after completing the T3 survey, they received
access to the Web-based 12 video-based modules and
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information on ongoing face-to-face mindful ness groups at the
university to join if interested.

Recruitment and Randomization

Student dligibility criteria were a minimal age of 18 years,
English language fluency, self-reported high level of confidence
to complete the study, and current undergraduate student status.
Their ability to use a computer and smartphone and internet
literacy were assumed to be de facto skills. The study was
advertised as “Mindfulness Approaches to Wellbeing on
Campus’ and used multiple recruitment strategies including
study posters, classvisits on permission of course directors, and
email invitations via listservs of student associations in the
Faculty of Health and Faculty of Liberal Arts. Interested students
contacted the research staff viaemail or phone and were further
screened for substance abuse and indications of psychoses (ie,
hallucinations). If either of these two conditions “interfered in
routinelifewithin last month,” they were excluded and provided
alist of mental health resourcesfor access. Eligible and willing
studentsreceived detail ed information in-person about the study
and provided informed written consent. Participants were able
to select an honorarium of Can $50 or 2% in course grade (for
professorswho gave this permission) or three credits (equivalent
to 2% course grade) in the Undergraduate Research Participation
Pool of the Department of Psychology. Each participant also
received aresource list that included information about health
and social services on campus and in the community (eg, 24x7
“Good To Tak” helplinefor postsecondary studentsin Ontario).
Although our study participants largely comprised healthy
volunteers, our protocol included a safety mechanism whereby
participants were asked verbally and in the consent form to
contact the research staff if they felt distress during the trial
period so that “limited counselling with a clinical psychologist
could be arranged, if needed”; the collaborating psychologist
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was at arms’ length from the trial. No instance of such request
arose during the reported study.

Participating students were randomized to either the F-MVC
intervention, P-MV Cintervention, WLC, or aface-to-face CBT
mindfulnessgroup using 1:1:1:1 block randomization. We report
here the impact of F-MVC and P-MVC vs WLC, whereas the
results for face-to-face CBT mindfulness are being presented
elsewhere (manuscript under review). The randomization
all ocation sequence was computer-generated by an off-siteteam
member who concealed it in sequentially numbered, opague
envelopes [61]. These envelopes were opened only after a
written consent, keeping participants and research assistants
blind to alocation. Each participant received a unique ID
number. Thoseinthe F--MV C and P-MV C groups al so received
a temporary password to access the Web-based intervention;
they changed the password after first login while IDs remained
the same to eliminate the possibility of creating multiple
accounts or identities.

Main Outcomes and M easurement

Participants in all groups completed online surveys at T1, T2,
and T3. The primary outcomes were depression, anxiety, and
stress symptoms. For the measurement of depression symptoms,
we used the 9-item Patient Health Questionnaire (PHQ-9) [62];
each itemisrated on ascale of 0to 3, and the total score range
is0to 27 (score 0-9 indicates no/subclinical level of depression,
10-14 moderate, 15-19 moderately severe, and =220 severe). The
symptoms of anxiety were measured by using the 21-item Beck
Anxiety Inventory (BAI) [63]; each item is rated on a scale of
0to 3, and the total score rangeis0to 63 (score 0-21 indicates
no/low level of anxiety, 22-35 moderate, and =36 severe). For
the measurement of stress, we used the 10-item Perceived Stress
Scale (PSS) [64]; eachitemisrated on ascale of 0to 4, and the
total score range is 0 to 40 (score 0-13 indicates mild level of
stress, 14-26 moderate, and 27-40 high). The secondary
outcomeswere quality of life, life satisfaction, and mindful ness.
We used the 16-item Quiality of Life Scale (QOLS) [65], which
has a total score range of 16 to 112, and each item is rated on
ascae of 1to 7. The student life satisfaction was measured by
using the 6-item Brief Multidimensional Students Life
Satisfaction Scale-Peabody Treatment Progress Battery
(BMSLSS-PTPB) [66]; each item israted on ascale of 1 to 5,
and item scores are averaged together to give atotal score that
ranges from 1 to 5. The level of mindfulness was measured by
the 24-item Five-Facet Mindfulness Questionnaire-Short Form
(FFMQ-SF) [67]; each item is rated on a scale of 1 to 5, and
thetotal scorerangeis24to 120. The subscaesinthe FFMQ-SF
are nonreactivity to inner experience (5 items), observing (4
items), acting with awareness (5 items), describing (5 items),
and nonjudging of inner experience (5 items). We assessed each
of the scale for internal consistency at the T1, T2, and T3
datasets, and Cronbach alpha ranged from .82 to .94: PHQ-9
.87, .89, and .86; BAI .93, .93, and .94; PSS .90, .89, and .90;
QOLS .87, .91, and .92; BMSLSS-PTPB .82, .85, and .85; and
FFMQ-SF .86, .87, and .89.

Participants also completed a sociodemographic questionnaire
at the T1 survey that inquired about age, gender, birth country,
years lived in Canada, first language, ethnic heritage, intimate
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relationship status, self-rated health (from poor to excellent),
access to private mental health counseling, paid and unpaid
work, and average minutes spent per week on rigorous physical
activities. The T3 survey also asked all participants to report
their self-perceived changein the academic performance (worse,
same, or better) and in class attendance/absenteeism (more
frequent, about same, or less frequent) since the start of this
study. The T3 survey for the F-MVC and/or P-MVC groups
also included questions on module use (humber of videos
watched in full, average frequency of watching each video),
exchanges during discussion forums (for appropriateness,
supportiveness, and informativeness), and videoconferences
(for easein access, convenience, help in understanding personal
mindfulness practice and mental well-being, and help via the
direct messaging feature). Participants answered using a scale
of 1to 5 (1=strongly disagree, 2=disagree, 3=neutral, 4=agree,
and 5=strongly agree) for questions on the discussion forum
and videoconferences.

Sample Size and Analysis

The outcomes of the study are continuous and measured at T1,
T2, and T3. We calculated the sample size assuming the
intraclass correlation coefficient to be 0.6 and standardized
effect size to be 0.5 or larger. Following Hedeker et a’s [68]
results for sample size calculation for longitudinal study, a
sample size of 47 studentsin each arm provides 80% power to
detect significance of standardized changes of size 0.5 or larger
with 5% type| error.

The trial data were first analyzed using descriptive statistics
(means, frequencies, and proportions) to describe the sample
characteristics for the control, partial intervention, and the full
intervention groups at T1. The mean scores for each of the 6
scales (ie, primary and secondary outcomes) were calculated
for the T1, T2, and T3 for the three groups. Effect size was
calculated using Cohen d, by subtracting the mean of the
treatment group from the mean of the control group and by
dividing the mean difference with the pooled SD.

The approach to the outcome analysis was Intention-to-Treat.
First, we analyzed the data without any imputation for missing
values and then repeated the analysis with an imputation of
missing valuesusing alast observation carried forward (LOCF)
method. Theresultswere similar for the complete-case analysis
and analysis with LOCF; both are reported (see Multimedia
Appendices 1 and 2). The attrition rates across the three groups
were low and similar between T1 and T3 (2 for F-MVC, 1 for
P-MVC, and 1 for WLC). To compare score changes over time
for the outcomes, linear regression analysis was done. The
generalized estimation equation (GEE) with AR(1) covariance
structure was used to adjust for repeated measures. The result
of GEE analysis has the interpretation of population average.
The mean score differences were calculated between groups
and adjusted for potential confounding variables (ie, gender,
age, country of birth, paid work, unpaid work, vigorous physical
activities, self-rated health, and access to mental health private
counseling viainsurance). This choice of confounding variables
was based on existing knowledge and theory. Scales were
calculated asfollows: if the number of missing itemswas more
than half of the number of items of a scale, the scale was
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considered missing; otherwise the missing itemswere imputed
in accord with the average of the nonmissing items of the scale.
To account for multiple comparisons, due to the multiple
outcomes analyzed, we considered P<.02 as statistically
significant. The data analysis was conducted by biostatistician
on our team (RM) who was not involved in the content
development of the intervention and its deployment. The
statistical software SAS 9.4 was used for statistical analyses.

Ahmad et d

Results

Participants

A tota of 119 undergraduate students were randomized to the
WLC, F-MVC, and P-MVC groups; 1 participant, following
consent, was found to be underage and was therefore excluded,
and 5 additional participants were nonrespondents to the T1

survey. Out of the 113 students who completed the T1 survey,
afew were lost as nonrespondents at the follow-up; atogether
theattrition wasrelatively low acrossal three groups (F-MVC:
2/39, P-MVC: 1/35, and WLC: 1/39; Figure 3).

Figure 3. Study flow diagram. T1: baseline; T2: 4 weeks; T3: 8 weeks.

Assessed for eligibility (n = 128)

S T S R S T T
E I Ineligible (n= 6) |
g : Reasons: hallucination 3; alcohol :
_% I dependence 1; low confidenceto |
g | complete study 2 |
[ ! I
Pl _ |
I Eligible but declined (n= 3) I
: Reasons: time availability :
n ‘ b o oo oo omn o w oe we w we e we  e ee e we
£ Randomly assigned (n=119)
«
[*]
Q
i + i +
Full intervention (n=40) Partial intervention (n=39) Control (n=40)
T1 survey (n=39) T1 survey (n=35) T1 survey (n=39)
Excluded 1: underage Lost 4: unreported reason Lost 1: unreported reason
= ' { '
5 T2 survey (n=35) T2 survey (n=33) T2 survey (n=38)
2 Lost 4: unreported reason Lost 6: unreported reason Lost 2: unreported reason
T3 survey (n=37) T3 survey (n=34) T3 survey (n=38)
Lost 2: unreported reason Lost 5: unreported reason Lost 2: unreported reason
5 1 1 [
]
i Analysis

Overall, there were 24.8% (28/113) malesand 75.3% (85/113) These and other characteristics seemed to be similarly
females. The majority of participants, 59.3% (67/113), were distributed between the control and intervention groups (Table
born in Canada, and 64.6% (73/113) reported English astheir  2).

first language, whereas 37.2% (42/113) self-identified aswhite.
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Table 2. Participant characteristics.

Ahmad et d

Characteristics

All (N=113) Control (n=39)

Full intervention (n=39) Partial intervention (n=35)

Age (years), mean (SD) 24.8 (6.5)
Gender, n (%)

Male 28 (24.8)

Female 85 (75.2)
Country of birth, n (%)

Canada 67 (59.3)

Other 46 (40.7)
Yearsin Canada, mean (SD) 45(7.4)
First language, n (%)

English 73 (64.6)

Other 40 (35.4)
Relationship status, n (%)

Single, no relationship 68 (60.2)

Singlein relationship 37(32.7)

Married/common law 8(7.1)
Ethnicity, n (%)

White 42 (37.2)

Black 11(9.7)

South Asian 22 (19.5)

Chinese 12 (10.6)

Other 26 (23.0)
Self-rated health, n (%)

Poor/fair 29 (25.9)

Good 45 (40.2)

Very good/excellent 38(33.9)
Accessto private mental health, n (%)

Yes 49 (43.8)

No 63 (56.2)
Weekly hours, mean (SD)

Paid work 7.6(9.9)

Unpaid work 3.7(4.9

Weekly vigorous physical activitiesin minutes, mean (SD) 30.2 (57.8)

25.4(7.3) 24.9 (6.4) 24.1(5.7)
8(21) 10 (26) 10 (29)
31 (80) 29 (74) 25 (71)
22 (56) 26 (67) 19 (54)
17 (44) 13(33) 16 (46)
5.6 (8.4) 2.2 (4.7) 5.7 (8.1)
23 (59) 26 (67) 11 (31)
16 (41) 13(33) 24 (69)
17 (44) 32(82) 32 (54)
17 (44) 6 (15) 14 (40)
5(13) 1(3) 2(6)

17 (44) 13(33) 12 (34)
4 (10) 4 (10) 3(9
7(18) 5(13) 10 (29)
1(2) 7(18) 4(11)
10 (26) 10 (26) 6 (17)
11 (29) 6 (15) 12 (34)
11 (29) 19 (49) 15 (43)
16 (42) 14 (36) 8(23)
13 (34) 19 (49) 17 (49)
25 (66) 20 (51) 18 (51)
10.1 (11.1) 7.9 (10.5) 4.6 (7.0)
3.4(4.4) 4.4 (6.0) 3.2(4.3)
25.3 (52.4) 16.4 (26.3) 50.7 (80.4)

Depression, Anxiety, and Stress Symptoms

Table 3 providesthe proportion of participantsat T1 and T3 for
various levels of symptoms for depression, anxiety, and stress;
1 participant did not complete the mental health scales. In the
total sample, 36.6% (41/112) had PHQ-9 scores=10, and 20.5%
(23/112) had a BAI score 222, indicating probable clinical
depression and anxiety. In the F--MV C group, 28% (11/39) and
19% (7/37) had PHQ-9 scores =10 at T1 and T3, respectively,
and 23% (9/39) and 14% (5/37) had BAI scores =22 at T1 and

https://mental .jmir.org/2020/2/€15520

T3, respectively. In the P-MVC group, the proportions for T1
and T3 were 40% (14/35) and 24% (8/33) for PHQ-9 =10, and
20% (7/35) and 18% (6/33) for BAI =22, respectively.

The T1, T2, and T3 means and SDs are presented in Tables 4
and 5 for the 6 scalesused in the study. Thesetables also provide
the Cohen d effect size for mean differencein the F--MV C group
compared with the control group and the mean differenceinthe
P-MV C group compared with the control group at both T2 and
T3. Figure 4 presents the mean scores for primary outcomes as
box plots.
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Table3. Symptom levels for depression, anxiety, and stress scales.

Characteristics Control (n=38) Full intervention (n=39) Partial intervention (n=35)
n (%) 95% Cl n (%) 95% Cl n (%) 95% Cl

Patient Health Questionnaire 9-item

T12 score 0-9 22(58)  40.1-73.7 28(72) 55.1-85.0 21 (60) 42.1-76.1
T1 score =10 16 (42) 26.3-59.2 11 (28) 15.0-44.9 14 (40) 23.9-57.9
T3P score 0-9 21(55) 383714 30(81) 64.8-92.0 25 (76) 57.7-88.9
T3 score =10 17 (45) 28.6-61.7 7(19) 8.0-35.2 8(24) 11.1-42.3
Beck Anxiety Inventory 21-item
T1 score 0-21 31(82) 69.3-93.9 30(77) 63.7-90.1 28 (80) 66.7-93.3
T1 score =22 7(18) 7.7-34.3 9 (23 11.1-39.3 7 (20) 8.4-36.9
T3 score 0-21 26 (68) 53.6-83.2 32(87) 75.5-97.5 27(82) 68.7-95
T3 score =22 12 (32) 17.5-48.7 5 (14) 45288 6 (18) 5.0-31.3
Perceived Stress Scale 10-item
T1 score 0-13 4(11) 0.8-20.3 9(23) 9.9-36.3 8(23) 8.9-36.8
T1 score =14 34 (90) 75.2-97.1 30(77) 60.7-88.9 27 (77) 50.9-89.6
T3 score 0-13 6 (16) 4.2-274 13 (35) 19.8-50.5 11 (33) 17.2-49.4
T3 score =14 32 (84) 68.7-94.0 24 (65) 49.5-80.2 22 (67) 48.2-82.0
T1: baseline.
PT3: 8 weeks.
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Table4. Mean (SD) and effect size for depression, anxiety, and stress scales.

Time of measurement Control (n=38) Full intervention Partial intervention
Mean (SD) Mean (SD) Effect size Mean (SD) Effect size
Patient Health Questionnaire 9-item
T2 9.1(62) 8.1(6)° N/AC 8.7 (6.3 N/A
T28 8.9(6.9) 6.3 (4.8)f -0.43 7.1(4.8)¢ -0.30
T3h 9.7 (6.9) 6 (3.9)i -0.66 6.7 (3.9)J' -0.53
Beck Anxiety Inventory 21-item
T1 13.9(12.9) 14.7 (115)° N/A 14.4 (12.8)° NIA
T2 14 (13.2) 12.2 (10.6)f -0.15 11.5(9.6)¢ -0.21
T3 14.2 (12.6) 10.2 (11.1)i -0.34 10.2 (9.6)j -0.35
Per ceived Stress Scale 10-item
T1 206 (7.8) 192 (750 N/A 197 (7.8)° N/A
T2 20.8(7.9) 17.4 (6.3)f -0.47 18.2(7.3)¢ -0.34
T3 219(8.2) 16.1 (6.6)i -0.78 17.3 (7.1)J -0.60
8T1: basdline.
bN=30,
®Not applicable.
dN=35.
®T2: 4 weeks.
N=34.
IN=32.
PT3: 8 weeks.
'N=37.
IN=33.
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Table5. Mean (SD) and effect size for quality of life, life satisfaction, and mindfulness scales.

Time of measurement Control (n=38) Full Intervention Partial Intervention

Mean (SD) Mean (SD) Effect size Mean (SD) Effect size

Quality of Life Scale 16-item

T2 735(16.4) 74.4 (12.4)° N/AC 74.7 (12.9)4 N/A
T2 715(15.8) 74.4(14.2)f 019 75.4 (14.4)° 0.26
3" 69.7 (16.3) 78.2 (14)' 0.56 77.9 (14.2) 0.54
Brief Multidimensional Students' Life Satisfaction Scale- Peabody Treatment Progress Battery 6-item
T1 35(0.9) 36(08)° N/A 36 (08¢ N/A
T2 35(0.9) 3708 0.23 36 (0.9) 0.1
T3 33(1) 38(08) 0.55 3.7(0.9) 0.42
Five-Facet Mindfulness Questionnaire-Short Form 24-item
T1 76.8 (14.2) 714 (14.7)° N/A 73.9(9.9)° N/A
T2 76.6 (12.6) 76.6 (13)f 0.00 74.9 (10.8)9 -0.14
T3 75.9 (15.6) 781 (15.4) 0.14 785 (10.7) 0.19
Nonreact construct
T1 15.4(3.3) 13.3(32)° N/A 13.8 (4.3)° N/A
T2 14.9 (36) 14,5 (3)f -0.12 14,5 (3.9) -0.11
T3 14.6 (4.1) 155 (3.3) 0.24 155 (4.3) 0.21
Observe construct
T1 14.6 (3.7) 12.3(3.8)° N/A 13.2 (3.8)° N/A
T2 14.2 (3.4) 13.6 (2.9 -0.19 12.7 (3.4)9 -0.44
T3 14.8 (3.8) 133 (3.4) -0.42 13.4 (3.1) -0.40
Act awar e construct
T1 15.4 (4.6) 16.2 (5.2)° N/A 15,5 (4.5 N/A
T2 15.6 (4.9) 16,5 (3.9) 0.20 16 (4.2)9 0.09
T3 14.4 (5.5) 16.3 (4) 0.39 16.6 (4.6) 043
Describe construct
T1 16.5 (4.6) 15.4 (4.7)° N/A 16.7 (3.7)° N/A
T2 16.4 (4.1) 16.6 (3.8 0.05 17.2(3.7)9 0.20
T3 16.7 (4.7) 17 (4.4) 0.07 18 (4.1) 0.29
Judge construct
T1 14.8 (4.3) 14.3 (45)° N/A 14.7 (3.9)° N/A
T2 15.4 (4) 15.4 (4.6 0.00 14.4 (4.1) -0.25
T3 156 (5.2) 16 (4.7) 0.08 15.1 (4.3) -0.10
8T1: basdline.
PN=39.
®Not applicable.
dN=35.
®T2: 4 weeks.
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fN=34.
IN=32.
T3 8 weeks.
IN=37.
IN=33.

Ahmad et d

Figure4. Box plotsfor the mean scores of depression, anxiety, and stress scales. BAI: Beck Anxiety Inventory; MV C: Mindfulness Virtual Community;
PHQ: Patient Health Questionnaire; PSS: Perceived Stress Scale; T1: baseline; T2: 4 weeks; T3: 8 weeks.
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Resultsfor Primary Outcomes

Table 6 shows the difference in the mean scores of the primary
outcomesbetween T1and T2and T1and T3inthe P-MVC and
F-MV C groups compared with the WLC group. GEE method
with AR(1) covariance structure was used, adjusting for potential
confounding variables of age, gender, country of birth, paid
work, unpaid work, self-rated health, weekly vigorous physical
activities, and access to mental health private counseling via
insurance.

In relation to depression in the F-MV C group compared with
the WL C group, score reductionsfor PHQ-9 at T2 and T3 were
statistically significant in both unadjusted (T2 unadjusted score
change -2.47; P=.01; T3 unadjusted score change —3.39;
P<.001) and adjusted (T2 adjusted score change —3.00; P=.015;
T3 adjusted score-change —4.03; P<.001) analysis. The P-MVC
group compared with the control group at T2 showed significant
PHQ-9 score reduction on adjusted analysis (T2 adjusted score

https://mental .jmir.org/2020/2/€15520
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change -3.49; P=.01), whereas the difference was statistically
significant at T3 in both unadjusted (T3 unadjusted score change
—2.70; P=.01) and adjusted (T3 adjusted score change —4.82;
P<.001) andysis. In relation to anxiety in the F-MVC group
compared with the WLC group, there was no statistically
significant score reduction for BAI at T2 or T3 in adjusted
analysis (see details in Table 6). However, the effect of the
P-MV C intervention on BAI score reduction reached statistical
significanceat T3 in adjusted analysis (T3 adjusted score change
—7.35; P=.008). Compared with the WLC group, the --MVC
intervention also had a significant effect in reducing PSS stress
score at both T2 in unadjusted analysis (T2 unadjusted score
change —-3.08; P=.015) and at T3 in unadjusted and adjusted
analysis (T3 unadjusted score change -5.28; P<.001; T3
adjusted score change —-5.32; P<.001). For the P-MV C, the PSS
score reduction reached statistical significance only at T3 in
unadjusted and adjusted analysis (T3 unadjusted score change
-3.90; P=.009; T3 adjusted score change —5.61; P=.005).
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Table 6. Generalized estimation equation with complete cases for score difference in depression, anxiety, and stress scales.

Scorechangeat  Full intervention compared with control, mean score difference

Partial intervention compared with control, mean score difference

Unadjusted (SE)® P va ueb Adjusted® (SE) Pvalue  Unadjusted (SE) P value Adjusted (SE) P value

Patient Health Questionnaire 9-item

T2 -2.47 (0.98) 01 -300(121) 015 -1.50 (1.06) 16 -3.49(1.38) 01

T3¢ -3.39(0.97) <.001 -403(1.20) <.001 -2.70 (1.06) .01 -4.82(1.38) <.001
Beck Anxiety Inventory 21-item

T2 -2.18 (2.04) 29 -054(2.63) 84 -2.62 (2.06) 21 -5.45 (2.71) 047

T3 -4.82(2.02) .019 -321(261) .22 -4.22 (2.05) 04 -7.35(2.71) .008
Perceived Stress Scale 10-item

T2 -3.08(1.24) 015 -306(162) .06 -1.91(1.47) 19 -3.52(1.97) .08

T3 -5.28 (1.23) <.001 -5.32 (1.60) <.001 -3.90 (1.46) .009 -5.61 (1.97) .005

3SE of the mean score difference.

bp values <.02 are considered significant (shown in italic) to account for multiple comparisons.
CAdjusted for sex, age, country of birth, paid work, unpaid work, self-rated health, vigorous physical activities, and access to mental health private

counseling viainsurance.
4T2: 4 weeks.
©T3: 8 weeks.

Resultsfor Secondary Outcomes

Table 7 shows the score differences in the secondary outcomes
between T1 and T2 and T1 and T3 in the P-MVC and F-MVC
groups compared with the WLC group. Compared with the
control group, changes in the QOL S score for quality of life at
T3 showed statistically significant increase in unadjusted and
adjusted analysisfor both F-MV C (T3 unadjusted score change
8.67; P<.001; T3 adjusted score change 9.86; P<.001) and
P-MV C groups (T3 unadjusted score change 7.21, P=.01; T3

adjusted score change 12.85, P<.001). The student life
satisfaction measured by BMSLSS-PTPB showed statistically
significant increase in the score only for the F-MVC group
compared withthe WL C group at T3 in unadjusted analysis(T3
unadjusted score change 2.69; P<.001). In terms of the level of
mindfulness, FFM Q-SF scores improved when compared with
controls in a statistically significant manner at T3 for --MVC
in unadjusted analysis (T3 score-change 7.8; P=.002) and for
P-MVC in adjusted analysis (score change 6.83; P=.01).

Table7. Generalized estimation equation with complete cases for score difference in quality of life, life satisfaction, and mindful ness scales

Scorechangeat Full intervention compared with control, mean scoredifference Partial intervention compared with control, mean score difference

Unadjusted (SE)2  Pvalue®  Adjusted® (SE) P value  Unadjusted (SE) P value Adjusted (SE) P value

Quality of Life Scale 16-item

120 3.04 (2.40) 21 4.16 (2.86) 15 3.16 (2.80) 26 8.57 (3.81) .03

T3¢ 8.67 (2.37) <.001 9.86 (2.83) <001  7.21(2.76) 01 12.85 (3.78) <.001
Brief Multidimensional Students' Life Satisfaction Scale- Peabody Treatment Progress Battery 6-item

T2 1.34(0.73) .07 0.49 (1.03) 64 0.28 (0.92) 76 -0.08 (1.36) 95

T3 2.69 (0.73) <.001 1.85 (1.02) .07 1.66 (0.90) .07 1.32 (1.35) 33
Five-Facet Mindfulness Questionnaire-Short Form 24-item

T2 4.96 (2.50) .05 3.02 (3.26) .36 -0.62 (1.98) .75 1.50 (2.74) .59

T3 7.80 (2.48) .002 6.02 (3.25) 07 4.44 (1.95) .03 6.83 (2.72) 01

8SE of the mean score difference.

bp values <.02 are considered significant (shown in italic) to account for multiple comparisons.
CAdjusted for sex, age, country of birth, paid work, unpaid work, self-rated health, vigorous physical activities, and access to mental health private

counseling viainsurance.
472: 4 weeks.
©T3: 8 weeks.
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Academic Performance/Absenteeism and Use of
Intervention

Therewasadatigtically significant differencein thethree groups
a 8week assessment in their self-perceived academic

performance, X?,=13.6 (n=109); P=.008, and in the class

absenteeism, X%,=17.2 (n=109); P=.002. For the academic
performance, 32% (14/37) and 38% (11/34) of the studentsin
the F-MVC and P-MVC groups, respectively, chose “seems
better” in comparing current performance with what their
performance was at the start of the study; the proportion was
8% (3/38) for “seems better” in the WLC group. For the class
absenteeism, 19% (7/37) and 29% (10/34) of the studentsinthe
F-MVC and P-MV C groups, respectively, chose “lessfrequent,”
whereas the proportion was 5% (2/38) in the WLC group.

Interms of the number of videoswatched from “ start to finish,”
65% (24/37) in the F-MV C group reported 7 to 12 videos for
both the educational and mindfulness content. In the P-MVC
group, 38% (13/34) reported watching 7 to 12 videosfrom “ start
to finish” for the educational content and 50% (17/34) for the
mindfulness content. In response to this question, a handful
chose “not applicable” in the F-MV C group (education 3/37,
8%; mindfulness 1/37, 3%) and in the P-MV C group (education
3/34, 9%; mindfulness 3/34, 9%), indicating nonuse by only a
few participants. On comparing the two groups for watching
less than 7 or greater than or equa to 7 videos from “start to
finish,” the greater use of educational videos in the F-MVC
group reached statistical significance, X?,=5.4 (n=65); P=.019.
When asked about the “average frequency” of watching each
video, the majority reported “one time” in both the F-MVC
(education 24/37, 65%; mindfulness 17/37, 46%) and P-MVC
(education 26/34, 77%; mindfulness 23/34, 68%) groups. Some
used each video greater than or equal to 2 times in both the
F-MVC (education 11/37, 30%; mindfulness 18/37, 49%) and
P-MV C (education 5/34, 15%; mindfulness 8/34, 24%) groups.
On group comparison for “average frequency” of using each
video less than 2 or greater than or equal to 2 times, the more
frequent use of mindfulness-practice videosinthe F-MV C group

reached statistical significance, X?,=4.5 (n=68); P=.033.

Participantsin the F-MV C group also evaluated the discussion
forums and videoconferencing. For the exchanges on discussion
forums, participants “agreed” as to the appropriateness (mean
3.7, SD 0.77), supportiveness (mean 3.4, SD 0.82), and
informativeness (mean 3.3, SD 0.77). Therewere 7 participants
(7127, 18.9%) who chose “not applicable’ for questions on the
discussion forum, indicating their nonuse. For the
videoconferencing, participants “agreed” regarding its help in
better understanding mindful ness practice and mental well-being
(mean 3.8, SD 0.85), about help viadirect message opportunity
(mean 3.7, SD 1.0), as well as about ease in accessing the
session (mean 3.7, SD 1.0), and session convenience (mean 3.5,
SD 1.0). A total of 4 participants (4/37, 10.8%) chose “not
applicable” for questions on the videoconferencing, indicating
the absence of use.
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Discussion

Principal Findings

The study investigated the efficacy of MVC, an 8-week
internet-based mindfulness-CBT intervention aimed at reducing
symptoms of anxiety, depression, and stress in undergraduate
students. The Web-based full intervention, F-MV C, comprised
12 video-based modules with psychoeducational content and
topically applied mindfulness practices that were released on
aternate days over a 4-week period. This was followed by
module access for additional 4 weeks. There were also
peer-to-peer anonymous and asynchronous discussion forums
for 4 weeks, and 20-min live videoconferences on mindfulness
practicewith amental health professional on alternate days over
the first 4 weeks. The partia intervention, P-MV C, comprised
only the video-based modules, with the access schedule similar
to the F-MV C intervention. Both forms of interventions were
supported through email reminders over the initial 4 weeks,
sent before the release of each module.

On testing, the F-MVC and the P-MVC interventions both
significantly reduced scores for depression symptoms (PHQ-9),
compared with the control group, at T3. The mean depression
scores of participants generally reduced from the high end of
subclinical depressive symptoms to the lower end. Within
groups, the proportion of participantswith scores of PHQ-9>10
(a cutoff used to represent moderate-to-severe depression) at
T3 reduced by 9% in the --MVC and 16% in the P-MVC
intervention groups. It is possible that the 8-week gains might
be followed by additional positive change over the long term
through continued practice of mindfulness and skill building;
future research with longer follow-up periods would serve to
examine such potential changes. The effects of both
interventions on reducing the mean scores of perceived stress
(PSS) were similar and statistically significant at T3, when
compared with the controls. Another key finding of this study
isthat, on adjusted analysis, only the P-MV C intervention was
effective in significantly reducing anxiety scores (BAl),
compared with the controls, at T3, whereas the F-MVC
intervention solely had a significant impact on BAI in the
unadjusted analysis at T3. Although this finding could be due
to inadequate sample power, the finding that the video
intervention when combined with professional interactions (ie,
discussion forum and videoconference) did not reduce anxieties,
whereasthe partial intervention (without professional contacts)
did have a significant anxiety reduction effect may be
instructive. Anxious subjects, avoidant of health professional
contacts, might have responded more positively when assured
that the entire program was Web-based and did not involve any
“live” interactions. As the video and audio contacts apparently
solely effectively reduced participant anxiety and depression
levels, this finding has cost implications given that personnel
costs often congtitute the largest proportion of Web-based
intervention costs. If the developed videos (with associated
audios) are effective without the assistance of paid personne,
per participant costs may be reduced.

In terms of the secondary outcomes, both F-MV C and P-MVC
interventions significantly increased quality of life scoresat T3,
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compared with the controls, per adjusted analysis. The scores
for the self-reported level s of mindfulnessincreased within both
intervention groups at T3, but the group differences (in
comparison with controls) were statistically significant only for
the P-MVC group per adjusted analysis; the F-MVC
group-associated results were statistically significant only in
the unadjusted analysis. Among the five constructs of the
FFMQ-SF scale, the act aware and observe subscales
approached amoderate effect size of 0.4 at T3. The describing
subscale had an effect size of 0.3 only in the P-MVC at T3.
Another important finding was better self-reported academic
performance and | ess absenteeism reported by the --MV C and
P-MVC respondents at T3, which was significantly different
than the self-reports of the controls. Overall, the positiveresults
for severa of the examined secondary outcomes support the
use of the MV C intervention in reducing depression, anxiety,
and stress symptoms in an undergraduate student population.

Strengths and Limitations

To the best of our knowledge, this is the first RCT of a
Web-based interactive mindfulness-CBT program for college
studentsin Canada. The study was implemented in a university
setting with validated self-report standard instruments to
measure the outcomes, completed by participants through online
surveys to ensure accuracy and consistency in data collection.
However, our recruitment was limited to a single institution,
and the sample size was modest; both of these study elements
warrant caution in interpreting and generalizing the results.
Furthermore, the probability of reporting bias cannot be
discounted due to the use of self-administered assessments,
although such bias would be theoretically similar across study
arms. We were unable to keep the participants blind to the
intervention and control conditions once they opened the
allocation envel opes after consenting. Another limitation isthat
two-third of the sample comprised female students, although
female majority participation is a frequent finding in online
study samples[38,41]. Nonethel ess, our randomi zation worked,
as gender was similarly distributed between the control and
intervention groups (Table 2). In future research, stratification
for gender would ensure more equal male-female samples.
Future research with larger samples recruited from multiple
universities and colleges would better test the generalizability
of results. Another area for advancement is the collection of
background use analytics, which was not built-in to our tested
platform; athough we gathered self-reported intervention use
data that were encouraging.

Comparison With Prior Work

Although mindfulness and CBT-based interventions have been
reported as effective in reducing self-reported symptoms of
anxiety and depression, few studies have investigated
internet-based versions of such interventions. The results of our
study are aligned with a handful of studies on Web-based
mindfulness with student popul ations. For example, Nguyen et
al [69] reported that their Web-based mindfulness intervention
for studentsled to significant reductionsin scoresfor depression,
anxiety, and stress over time, although thiswas not significantly
different from agroup who received a\Web-based general stress
management intervention. Another Web-based mindfulness
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training program, which involved 8 weekly sessions with
telephone support, also resulted in improved mental well-being,
life satisfaction, energy, and reduced pain among students,
although a pure control group was lacking [46]. Similarly, a
brief Web-based mindfulness intervention by Cavanagh et al
[48] was associated with significant reductions of scores for
depression, anxiety, and perceived stress compared with a
waitlist group, but the observed attrition rate wasrelatively high.
Some studies have effectively used Web-based acceptance and
commitment therapy [43,49] and found it effectiveinimproving
depression symptoms and psychological and physiological
symptoms aswell as associated with high levels of satisfaction.
Likewise, in our study the life satisfaction scores statistically
improved though only for the F-MV C group at T3. Thefindings
of other studies and this study with students lend support to the
effectiveness of Web-based mindfulness-CBT interventionsfor
addressing common mental health disorders and promoting
mental well-being among students.

The positive impacts of the studied intervention arms, F-MVC
and P-MVC, on improving the academic performance and
reducing the class absenteeism are noteworthy not only for the
students themselves but for the academic institutions as well.
These findings are consistent with emerging research on
education and mindfulness that show increases in students
focus on the task at hand and improved study habits and
organization through a calmer view of their present situation
[70,71]. Others have shown that mindful nessincreases memory
and concentration and reduces exam anxiety [72]. Given the
difficulties experienced by youth entering postsecondary
ingtitutions, including students who drop out with long-term
consequences, there is a need to advance further research and
application of mindfulness-CBT tools, such asWeb-based MV C.

The results of our study generate evidential support for
CBT-informed mindfulness-based intervention in comparison
with the control group, unlike other existing studies with
students. The insights obtained about gains in mindfulness
assessed with the FFMQ can contribute to the possible
refinement of the MV C and other similar interventions. In our
study, there was a noteworthy reduction in the FFMQ scores
(when compared with controls) in the observation subscale in
both the F-MVC and P-MVC arms at T2 and T3 (see Table 5).
The observation subscale is largely associated with awareness
of sensory-emational experiences. Interestingly, the acting with
awareness subscale, representing more generic instances of
focal attention vsdistractibility, increased in relation to controls.
The increase in mean scores for the acting with awareness
subscale is aligned with previous studies. For example, a
longitudinal study with adol escents reveal ed that the acting with
awareness subscale predicted a reduction in depression over
time[73].

A unique feature of our study istesting both the full and partial
MV Cinterventions. Findings supporting the reduction in anxiety
symptoms among participant studentswho only used Web-based
video modules offer a cost-effective way to address prevalent
anxiety symptoms in postsecondary ingtitutions. The student
engagement process in our intervention is also noteworthy.
Other Web-based mindfulness studies have revealed high
attrition rates asacommon problem, especially for those where
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the interactive methods used were limited [44-46,48,50].
Compared with these studies, we used moreinteractive methods
to engage students, and this may have been effectivein keeping
attrition very low. Furthermore, only 8%, 19%, and 11% in the
intervention groups chose “not applicable” when asked about
their use of video-based modules, discussion forums, and
videoconferencing, respectively. This suggests that a low
number of participants did not access these intervention
components. For wider use of Web-based programs among
students, engagement strategies seem to be vital in ensuring
optimal participation, retention, and completion for positive
outcomes. With the widespread accessibility of internet and the
evidence from literature including this study, Web-based
mindfulness-CBT interventions such asMV C could effectively
reduce symptoms of depression, anxiety, and stress among
students and in a cost-efficient manner. Personal visits to a
professional for mental health concerns are not the only
economic burden on both users and the system; difficulties to
access also exist for students because of mental health stigma
and the challenges of commuting to and scheduling service
delivery visits [16,17]. Our work informs the designing of

Ahmad et d

appropriate programs accessed by students at their convenience,
with some limited moderation by a mental health professional.

Conclusions

The study demonstrated the effectiveness of an internet-based
mindfulness-CBT intervention in reducing depression, anxiety,
and stress symptoms among students. The student-centered
design of the platform, which included design featuresidentified
through focus groups, might have contributed to the positive
impact and reduced attrition. Further studieswith larger samples
are needed to enhance the generalizability of study results. In
addition, larger samples are likely to enhance understanding
from the perspective of clinical recovery by examining the
number of individualswho experience ashift from the moderate
or severe levels of depression or anxiety to lower levels and
enhanced functioning. Nonetheless, current findings suggest
that Web-based mindfulness-CBT interventions, such as the
one studied here, offer a good opportunity to address common
mental health conditions in a postsecondary population while
simultaneously reducing the burden on traditional counseling
and services.
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