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Abstract

Background: Approximately 70% of mental health disorders appear prior to 25 years of age and can become chronic when
ineffectively treated. Individuals between 18 and 25 years old are significantly more likely to experience mental health disorders,
substance dependencies, and suicidality. Treatment progress, capitalizing on the tendencies of youth to communicate online, can
strategically address depressive disorders.

Objective: We performed a randomized controlled trial (RCT) that compared online mindfulness-based cognitive behavioral
therapy (CBT-M) combined with standard psychiatric care to standard psychiatric care alone in youth (18-30 years old) diagnosed
with major depressive disorder.

Methods: Forty-five participants were randomly assigned to CBT-M and standard care (n=22) or to standard psychiatric care
alone (n=23). All participants were provided standard psychiatric care (ie, 1 session per month), while participants in the
experimental group received an additional intervention consisting of the CBT-M online software program. Interaction with online
workbooks was combined with navigation coaching delivered by phone and secure text messaging.

Results: In a two-level linear mixed-effects model intention-to-treat analysis, significant between-group differences were found
for the Beck Depression Inventory-II score (difference –8.54, P=.01), Quick Inventory of Depressive Symptoms score (difference
–4.94, P=.001), Beck Anxiety Inventory score (difference –11.29, P<.001), and Brief Pain Inventory score (difference –1.99,
P=.03), while marginal differences were found for the Five Facet Mindfulness Questionnaire–Nonjudging subscale (difference
–2.68, P=.05).
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Conclusions: These results confirm that youth depression can be effectively treated with online CBT-M that can be delivered
with less geographic restriction.

Trial Registration: Clinical Trials.gov NCT03406052; https://www.clinicaltrials.gov/ct2/show/NCT03406052

(J Med Internet Res 2021;23(3):e24380) doi: 10.2196/24380
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Introduction

Approximately 70% of all mental health problems appear before
25 years of age and often become chronic when not treated or
ineffectively treated [1]. Such data raise questions about elevated
depression rates in youth [2] as exemplified in the National
Survey on Drug Use and Health (N=611,880), which found an
increase in the depressive episode rates by 63% from 2009 to
2017 [2]. Youthful online engagement makes online intervention
delivery attractive, particularly with possible reductions in costs,
geographic barriers, and access inequities [3-6].

Cognitive behavioral therapy (CBT) is the best-validated
psychotherapy [7], and in recent years has been coordinated
with mindfulness meditation (CBT-M) following strong
evidence of the combined efficacy [8,9]. Online CBT-M
research with student and adult populations has yielded
psychometric and neurophysiological [10-20] benefits in
single-arm and randomized controlled trials (RCTs). These
results join a growing world literature supporting online CBT
efficacy, exemplified in a meta-analysis of 3876 RCT
participants indicating that online CBT was significantly more
effective than control conditions in reducing depressive
symptoms (Hedges g=0.27) [21]. Individual RCTs have shown
online CBT to be equally effective to in-person CBT in studies
with large effect sizes, along with substantial remission rates
for major depressive disorder [21].

These findings motivated a focus on assessing online CBT in
patients concurrently receiving standard psychiatric care to
examine whether online CBT and psychiatric treatment as usual
(TAU) was superior to psychiatric TAU. Control participants
received pharmacotherapy only when deemed appropriate by
treating psychiatrists, and the TAU comparison accounted for
the standard use of and response to antidepressant medications.

The key behavioral intervention in this study was online access
to 24 CBT workbooks and 56 mindfulness instruction videos
that supported metacognitive change and autonomic balance
[22], which have been linked to improved mood and reduced
anxiety [23]. Navigation coaching was supplied by students
who were pursuing graduate degrees (MSc, MA, PhD) in
kinesiology and health science, education, and psychology.
Their group training (prior to and during the study) took place
at a seminar (for 1.5 hours weekly) that focused on reviews of
CBT and mindfulness-based clinical research supplemented by
anonymized case discussions. One (cumulative) hour of
coaching was provided to each participant weekly during 24
weeks (which included text-message exchanges with

participants), and each coach received 1-hour weekly sessions
of one-to-one supervision.

Navigation coaching has been increasingly applied to support
the adoption of evidence-based, health-related behaviors as
demonstrated in adherence to cancer screening, and exercise
and diet regimens [24]. Our experiences with navigation
coaching include assisting patients with type 2 diabetes to reduce
hemoglobin A1c blood levels [18-20] and assisting individuals
in undertaking colorectal cancer screening [25]. Positive
outcomes suggest that navigation coaching can be applied to
the treatment of depression in assisting the use of CBT and
mindfulness methods to address depressive symptoms [26]. Past
successes with text messaging–assisted interventions (with
critical medical outcomes) [18-20] further influenced the
emphasis on text messaging between navigator coaches and
patients.

Our study objective was to assess whether online CBT-M with
weekly interactions with a coach navigator and standard
psychiatric care was superior to standard psychiatric care alone
(as workbooks and videos were never provided without coach
navigator assistance). We hypothesized that intervention
participants would demonstrate significant improvements in
primary outcomes when compared to the waitlist controls who
received only standard psychiatric TAU.

Methods

Design and Recruitment
The study was approved by the Research and Ethics Boards of
the Centre for Addiction and Mental Health (CAMH; Protocol
Reference number 115/2016-01) and York University
(Certificate number 2017–154) in Toronto, Canada, and was
registered at ClinicalTrial.gov (NCT03406052). This included
distinct software platform approval for all privacy and security
requirements at CAMH. The study evaluated the efficacy of
CBT-M to treat young adults (18-30 years of age) with major
depressive disorder. Participants were identified from service
wait lists at the CAMH by research coordinators and in the
prescreening of new clinic referrals. The investigative team was
informed about possible participant eligibility and the client’s
clinician was notified. The clinician then asked the client if
she/he was willing to meet with a study team member to explore
participation. Information about the study was only shared once
the clients agreed to meet for potential participation. A
biostatistician (GT) performed electronic randomization of
participants, assigning study IDs to intervention vs waitlist
control participants. Information regarding each study ID with
its respective group allocation was transferred onto cards placed
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in individually sealed, opaque envelopes. After a participant
completed baseline questionnaires, the research coordinator
opened the next envelope in the sequence to assign the group
and respective study ID.

The inclusion criteria were: (1) aged 18 to 30 years; (2) Beck
Depression Inventory-2 (BDI-II) score of at least mild severity,
with no upper limit (BDI-II score≥14) [27]; (3)
Mini-International Neuropsychiatric Interview
(MINI)-confirmed psychiatric diagnosis of major depressive
disorder [28]; and (4) fluent in English. All patients were
diagnosed by a CAMH physician, with diagnoses confirmed

using the MINI interview administered at the screening visit.
The exclusion criteria were: (1) individuals who were currently
receiving weekly structured psychotherapy; (2) individuals who
met the Diagnostic and Statistical Manual of Mental Disorders-V
criteria for severe alcohol/substance use disorders in the past 3
months, individuals who demonstrated clinically significant
suicidal ideation (defined as imminent intent), and individuals
who had attempted suicide in the past 6 months; and (3)
individuals with comorbid diagnoses of borderline personality,
bipolar disorder, schizophrenia, and/or obsessive compulsive
disorder (Figure 1).

Figure 1. Consort flow diagram.
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Intervention
All participants were provided standard psychiatric care,
operationally defined as one monthly session of TAU and mostly
pharmacotherapy focused. Experimental participants received
the additional CBT-M program content (workbooks and videos)
accessed online through a software platform developed by NexJ
Health, Inc. The platform, NexJ Connected Wellness (NCW),
has unique properties that facilitated participant use. Interactions
with the online workbooks were combined with navigation
coaching (total 24-hour duration over 6 months), delivered as
phone and text message exchanges. Each participant was also
given a Fitbit-HR Charge 2 that assessed physical steps and
24-hour heart rate in 5-second durations combined with the
NexJ Health, Inc software that permitted daily monitoring.

The intervention content was built on two prior successful
web-based CBT-M RCTs with students [10-17] and on effective
methods used with other populations assessed in RCTs [29-39].
The online content included 24 workbook chapters reflecting
multiple topics (eg, Living by Your Truths, Overcoming
Wired-ness and Tired-ness, Mindfulness and Relationships,
Loss and Grief, Resilience, Befriending Ourselves, Befriending
Your Body With Exercise, Body Image and Mindfulness,
Intimacy, Forgiveness, Overcoming Procrastination, Dealing
With Negative Moods, Stress Resilience, Overcoming
Performance Anxiety, and Cultivating Inspiration). The content
was covered sequentially on a weekly basis with navigator coach
guidance. In summary, key intervention features were 24-hour
access and CBT-M contents that addressed specific symptoms
and generic depressive experiences. The online platform used
is produced and maintained by NexJ Health, Inc in Toronto,
Ontario, and is the same basic platform employed in a prior
study [19], although it has been upgraded numerous times in
the interim. NexJ Health, Inc provided use of the NCW platform
free of charge (as a research partner) but contributed no other
funding or support for the study.

Outcome Measures
The primary outcome measure was the BDI-II [27], and the
secondary outcomes focused on anxiety (Beck Anxiety
Inventory [BAI]) [40], depression (Quick Inventory of
Depressive Symptomatology [QIDS]) [41], the 24-item
Hamilton Depression Rating Scale (HDRS-24; assessed by a
blinded interview rater) [42], mindfulness (5-Facet Mindfulness
Questionnaire [FFMQ]) [43], and pain (Brief Pain Inventory
[BPI]) [44].

All self-report measures and the HDRS-24 interviews were
conducted at the same CAMH Ambulatory Service setting. The
HDRS-24 interview rater was blinded to intervention and control
conditions for the trial duration.

Statistical Analysis
We used a two-level linear mixed-effects model to compare the
difference in the rate of change regarding outcome scores
between the intervention and control groups, accounting for the
repeated measurement nature of the data. A full information
maximum-likelihood method was used to deal with missing
data [45]. Age, sex, and ethnicity were further included as
auxiliary variables for this approach.

Results

Analyses
Data obtained from participants during study visits were
deidentified and stored as electronic case reporting forms (CRFs)
on the CAMH REDCap system, with the CRF paper copies
stored in a secure, locked cabinet. Participant characteristics
are summarized via descriptive statistics in Table 1. Group
equivalence at baseline in terms of demographic and clinical
variables was confirmed.
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Table 1. Baseline demographic characteristics of study participants.

P valueWLCb (n=23)CBT-Ma (n=22)Characteristics

.4124 (3.233)25 (3.319)Age (years), mean (SD)

.30Gender, n (%)

7 (30)10 (46)Male

16 (70)12 (54)Female

.57Ethnicity, n (%)

12 (52)13 (59)Caucasian

4 (17)6 (27)Asian

1 (4)0 (0)African-American

1 (4)0 (0)Indigenous

5 (22)3 (14)Other

.51Relationship status, n (%)

0 (0)1 (5)Married

21 (91)20 (90)Single

2 (9)1 (5)Other (eg, common law)

N/Ac0 (0)0 (0)Offspring, n

.47Work status, n (%)

15 (65)12 (55)Employed

8 (35)10 (45)Not employed

Depression duration, mean (SD)

.9817 (5.01)17 (4.13)Depression since onset age (years)

.1919 (30.86)9 (14.60)Duration of current/last depressive episode (months)

.726.1 (6.94)5.5 (5.06)Number of identified depressive episodes

Psychiatric history, mean

.911.211.09Previous medication trials and failures

N/A00Level of substance dependency or abuse

N/A00Number of suicide attempts (from MINId), mean

Comorbidities, mean

.773.263.09Psychiatric comorbidities

.811.701.59Physical comorbidities

Outcomes, mean (SD)

.2127 (7.90)30 (8.40)Baseline BDI-IIe

.00822 (9.40)29 (8.53)Baseline BAIf (mean)

.641.6 (2.25)1.9 (2.50)Baseline BPIg (average pain x/10)

.9626 (6.43)26 (6.96)HDRSh

.4415 (3.70)16 (4.30)QIDSi

.2113 (3.54)15 (3.30)FFMQj-Observing

.4514 (3.94)15 (5.25)FFMQ-Describe

.0814 (3.24)12 (3.81)FFMQ-Act Aware

.0913 (3.52)11 (4.03)FFMQ-Nonjudging

.3211 (3.44)12 (3.25)FFMQ-Nonreactivity

J Med Internet Res 2021 | vol. 23 | iss. 3 | e24380 | p. 5https://www.jmir.org/2021/3/e24380
(page number not for citation purposes)

Ritvo et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


aCBT-M: mindfulness-based cognitive behavioral therapy.
bWLC: waitlist control.
cN/A: not applicable.
dMINI: Mini-International Neuropsychiatric Interview.
eBDI-II: Beck Depression Inventory-2.
fBAI: Beck Anxiety Inventory.
gBPI: Brief Pain Inventory.
hHDRS: Hamilton Depression Rating Scale.
iQIDS: Quick Inventory of Depressive Symptomatology.
jFFMQ: 5-Facet Mindfulness Questionnaire.

Primary and Secondary Outcomes
A mean of 4.7 participants were enrolled per month. The
intervention and TAU retention differed markedly as 91%
(20/22) of intervention participants were retained compared to
only 39% (9/23) of the TAU group (at the end of the trial). Of
the 14 control dropouts, 9 dropped out shortly after the baseline
assessment and 5 dropped out following completion of midterm,
3-month measures. Of the 2 intervention dropouts, both dropped
out shortly after enrollment (prior to 3-month measures). The
between-group retention differences were significant at 3 months
(P=.04) and 6 months (P=.001).

In the two-level linear model intention-to-treat analysis,
between-group BDI-II, QIDS, BAI, BPI, and

FFMQ–Nonjudging subscale differences were statistically
significant (Table 2).

In the within-group differences, participants who completed the
intervention (n=20) demonstrated significant reductions in
depressive and anxiety symptoms as measured by changes in
BDI-II (P<.001), BAI (P<.001), QIDS (P<.001), and (blinded)
HDRS (P<.001) scores from pre- to postintervention (Table 3).
The effect sizes were very large for the BDI-II (Cohen d=1.90
and Hedges g=1.82) and large on the QIDS (Cohen d=1.43 and
Hedges g=1.38). All effect sizes were large and two were at or
above 1.6 (Cohen d), typically calculated as two times a large
effect size.

Table 2. Between-group differences based on intention-to-treat analysis (N=45).

P valueDifferenceaFinal assessment, mean (SD)Pretreatment, mean (SD)Outcome

ControlInterventionControlIntervention

.01–8.5419.78 (16.642)13.6 (9.73)27.00 (7.909)30.14 (8.397)BDI-IIb,c

.001–11.2921.67 (15.248)15.45 (9.145)21.74 (9.401)29.14 (8.532)BAId,e

.001–4.9412.89 (6.03)8.95 (4.925)14.57 (3.703)15.50 (4.307)QIDSe,f

.09–5.5222.67 (13.134)14.75 (8.735)26.17 (6.436)26.27 (6.964)HDRSe,g

.03–1.992.17 (2.246)1.11 (1.753)1.553 (2.258)1.89 (2.465)BPIe,h

.0492.6813.56 (5.199)14.95 (5.042)13.17 (3.525)11.23 (4.035)FFMQi–Nonjudginge

.610.6216.11 (4.314)18.45 (4.032)14.22 (3.942)15.27 (5.248)FFMQ–Describinge

.16–1.2214.22 (4.738)15.15 (3.829)13.26 (3.454)14.55 (3.306)FFMQ–Observinge

.112.1615.56 (4.667)16.2 (4.396)14.13 (3.238)12.33 (3.816)FFMQ–Awarenesse

aDifference of rate of change: a negative value indicates greater reduction in the intervention group.
bBDI-II: Beck Depression Inventory-2.
cPlanned analysis of primary outcome.
dBAI: Beck Anxiety Inventory.
eBonferroni correction was not applied for secondary outcomes.
fQIDS: Quick Inventory of Depressive Symptomatology.
gHDRS: Hamilton Depression Rating Scale.
hBPI: Brief Pain Inventory.
iFFMQ: 5-Facet Mindfulness Questionnaire.
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Table 3. Within-group differences of intervention participants who completed the trial (N=20).

Cohen dP valueChange (95% CI)Scale

1.9<.001–15.6 (–2.02 to –11.1)BDI-IIa

1.5<.001–127 (–16.9 to –8.5)BAIb

1.4<.001–6.2 (–8.3 to –4.0)QIDSc

1.6<.001–10.7 (–14.7 to –6.6)HDRSd

—f.14–0.8 (–1.8 to 0.3)BPIe

FFMQ g

—.460.01 (–0.7 to 0.9)Observing

1.5.022.5 (0.5-4.5)Describing

1.4.0012.8 (1.3-4.3)Awareness

1.4.0052.5 (0.9-4.2)Nonjudging

aBDI-II: Beck Depression Inventory-2.
bBAI: Beck Anxiety Inventory.
cQIDS: Quick Inventory of Depressive Symptomatology.
dHDRS: Hamilton Depression Rating Scale.
eBPI: Brief Pain Inventory.
f—:not applicable.
gFFMQ: 5-Facet Mindfulness Questionnaire.

Discussion

The online CBT-M intervention was beneficial, given significant
between-group differences in depression (BDI-II, QIDS),
anxiety (BAI), pain (BPI), and mindfulness (FFMQ–Nonjudging
subscale). Other notable between-group observations involved
a 9% dropout rate in the intervention group that significantly
differed from the 61% dropout rate in the TAU control group
(the 61% dropout rate was estimated at ~14% above the mean
for CAMH TAU). This difference suggests that the intervention
had positive effects on participant retention. The intervention
sample included a large subgroup with severe depression (n=10
participants, defined as severe by a BD-II score>29), 50% of
whom were in remission (BDI<14) at the final (6-month)
assessment. Of the 6 participants who exhibited moderate
depression, 5 achieved remission, and of the 3 study participants
with mild depression, 2 achieved remission.

Given the CBT-M intervention, it was notable that
between-group differences were found in the Nonjudging
subscale of the FFMQ that assesses the excess self-critical
thinking associated with distress [43]. Intervention group
participants engaged in significantly less self-critical
self-judgment at the 6-month follow up than the TAU controls.
Although the study sample size did not allow for mediation
analyses [46], the between-group difference observed suggests
that the mindfulness component of the CBT-M intervention was
likely involved in the modification of depressogenic cognitions
[2]. The between-group differences also appear linked to the
self-acceptance emphasis in the CBT-M interventions employed.

Significant between-group differences were found in
self-reported chronic pain as indicated in the BPI scale. The
inclusion of a pain assessment reflects recent findings about the

high comorbidity prevalence in depression with respect to
chronic pain [47] and the possible efficacy of behavioral pain
reduction methods [48,49]. Despite this study’s findings, the
behavioral intervention literature on reductions in chronic pain
remains sparse, and additional targeted studies in populations
with pain and mental health difficulties are warranted.

Although attrition in psychiatric treatment has been linked to
early improvements associated with medication changes [50],
this explanation does not seem to apply in the current trial, as
4 of the 5 total control participants who discontinued after the
3-month midterm measures received no pharmacotherapy or no
modifications in the prestudy pharmacotherapy established. The
control participants who dropped out following the baseline
assessment (before midterm, 3-month assessment; n=9) did not
receive medication initiation or modification. The attrition
difference also did not appear to be based on more severe
baseline depression as the mean BDI-II depression score at
baseline for TAU control participants (BDI-II=27.0) reflected
milder depression symptoms than those of intervention
participants (mean BDI-II=30.14).

Significant study strengths included the control comparison
with a standard-care psychiatry intervention, delivered at the
same institution, independently versus in combination with the
experimental behavioral intervention. This resulted in detailed
records of how pharmacological and behavioral interventions
interacted, assisting estimations of independent and combined
benefits. The study further controlled for the intervention-related
placebo effects observed in 35%-40% of RCT participants
exposed to TAU conditions [7]. This was also a necessary
control for medication effects, given that individuals treated for
depression show improvement with antidepressants alone [7].
In this study, CBT-M effects were clearly additive to TAU
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effects. Although the TAU-only group attrition rate can be seen
as a study limitation, there were demonstrated associations
between the CBT-M intervention and retention (ie, lower
attrition in the experimental group) that indicated retention
benefits associated with the behavioral treatment.

In recent meta-analyses focused on CBT-M delivery for
depression, multiple CBT modalities have been assessed, notably
individual, group, telephone-based, and guided self-help, all of
which appear to be significantly more effective than waitlist
and care-as-usual control conditions, and unguided self-help
[51]. These analyses reflect the investigative search for the most
cost-effective CBT delivery. In the context of current
meta-analyses, our intervention can be characterized as
combining telephone-based with guided self-help (online), with
results that show significantly better outcomes than care-as-usual
controls.

Key limitations of our study include a lack of participant
blinding and the limited power associated with a small sample
size. However, the HDRS assessment was undertaken by a rater
blinded to group allocation. Although the between-group
differences on the HDRS were trending toward significance
(P=.09), they were not statistically significant. A final limitation
is that the study psychiatrists administering TAU to control and
intervention participants were not blind to which participants
were in the intervention versus control groups, and this might
have led to biased treatment.

Future studies comparing CBT-M and standard-care psychiatry
would benefit from larger sample sizes, more complete blinding,
and extended follow up after intervention conclusion (eg, 6-12
months). Despite these limitations, the results indicate that
online CBT-M combined with TAU psychiatric treatment was
an effective treatment for major depressive disorder and led to
significantly greater reductions in BDI-II scores than TAU
psychiatry alone.

Acknowledgments
PR has received research support from the Canadian Institutes of Health Research (CIHR) and the Federal Development Program
of Southern Ontario. ZD has received research support from CIHR, National Institutes of Health, Brain Canada, and the Temerty
family through the CAMH Foundation and the Campbell Family Research Institute. JK is supported by a Canadian Institutes of
Health Research Canada Research Chair in Health Psychology at York University.

Conflicts of Interest
ZD received research support and in-kind equipment support for an investigator-initiated study from Brainsway, Ltd. He is the
site principal investigator for sponsor-initiated studies for Brainsway, Ltd. He also receives in-kind equipment support Magventure
for investigator-initiated research. The other authors have no conflicts of interest to declare.

Multimedia Appendix 1
CONSORT-eHEALTH checklist (V 1.6.1).
[PDF File (Adobe PDF File), 733 KB-Multimedia Appendix 1]

References

1. Government of Canada. The Human Face of Mental Health and Mental Illness in Canada 2006. Ottawa, Ontario: Minister
of Public Works and Government Services; 2006. URL: http://www.phac-aspc.gc.ca/publicat/human-humain06/pdf/
human_face_e.pdf [accessed 2021-02-05]

2. Twenge JM, Cooper AB, Joiner TE, Duffy ME, Binau SG. Age, period, and cohort trends in mood disorder indicators and
suicide-related outcomes in a nationally representative dataset, 2005-2017. J Abnorm Psychol 2019 Apr;128(3):185-199.
[doi: 10.1037/abn0000410] [Medline: 30869927]

3. McCrone P, Knapp M, Proudfoot J, Ryden C, Cavanagh K, Shapiro DA, et al. Cost-effectiveness of computerised
cognitive-behavioural therapy for anxiety and depression in primary care: randomised controlled trial. Br J Psychiatry 2004
Jul 02;185(1):55-62. [doi: 10.1192/bjp.185.1.55] [Medline: 15231556]

4. Warmerdam L, Smit F, van Straten A, Riper H, Cuijpers P. Cost-utility and cost-effectiveness of internet-based treatment
for adults with depressive symptoms: randomized trial. J Med Internet Res 2010 Dec 19;12(5):e53 [FREE Full text] [doi:
10.2196/jmir.1436] [Medline: 21169166]

5. Hollinghurst S, Peters TJ, Kaur S, Wiles N, Lewis G, Kessler D. Cost-effectiveness of therapist-delivered online
cognitive-behavioural therapy for depression: randomised controlled trial. Br J Psychiatry 2010 Oct 02;197(4):297-304.
[doi: 10.1192/bjp.bp.109.073080] [Medline: 20884953]

6. Romero-Sanchiz P, Nogueira-Arjona R, García-Ruiz A, Luciano JV, García Campayo J, Gili M, et al. Economic evaluation
of a guided and unguided internet-based CBT intervention for major depression: Results from a multi-center, three-armed
randomized controlled trial conducted in primary care. PLoS One 2017 Feb 27;12(2):e0172741 [FREE Full text] [doi:
10.1371/journal.pone.0172741] [Medline: 28241025]

7. Hofmann SG, Smits JAJ. Cognitive-behavioral therapy for adult anxiety disorders: a meta-analysis of randomized
placebo-controlled trials. J Clin Psychiatry 2008 Apr 15;69(4):621-632 [FREE Full text] [doi: 10.4088/jcp.v69n0415]
[Medline: 18363421]

J Med Internet Res 2021 | vol. 23 | iss. 3 | e24380 | p. 8https://www.jmir.org/2021/3/e24380
(page number not for citation purposes)

Ritvo et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v23i3e24380_app1.pdf&filename=e3cec556570e0c52521e95086ee4d28b.pdf
https://jmir.org/api/download?alt_name=jmir_v23i3e24380_app1.pdf&filename=e3cec556570e0c52521e95086ee4d28b.pdf
http://www.phac-aspc.gc.ca/publicat/human-humain06/pdf/human_face_e.pdf
http://www.phac-aspc.gc.ca/publicat/human-humain06/pdf/human_face_e.pdf
http://dx.doi.org/10.1037/abn0000410
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30869927&dopt=Abstract
http://dx.doi.org/10.1192/bjp.185.1.55
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15231556&dopt=Abstract
https://www.jmir.org/2010/5/e53/
http://dx.doi.org/10.2196/jmir.1436
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21169166&dopt=Abstract
http://dx.doi.org/10.1192/bjp.bp.109.073080
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20884953&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0172741
http://dx.doi.org/10.1371/journal.pone.0172741
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28241025&dopt=Abstract
http://europepmc.org/abstract/MED/18363421
http://dx.doi.org/10.4088/jcp.v69n0415
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18363421&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


8. Sipe WEB, Eisendrath SJ. Mindfulness-based cognitive therapy: theory and practice. Can J Psychiatry 2012 Feb;57(2):63-69.
[doi: 10.1177/070674371205700202] [Medline: 22340145]

9. Coelho HF, Canter PH, Ernst E. Mindfulness-based cognitive therapy: evaluating current evidence and informing future
research. J Consult Clin Psychol 2007 Dec;75(6):1000-1005. [doi: 10.1037/0022-006X.75.6.1000] [Medline: 18085916]

10. Ritvo P, Vora K, Irvine J, Mongrain M, Azam A, Azargive S. Reductions in negative automatic thoughts in students
attending mindfulness tutorial predicts increased life satisfaction. Int J Educ Psychol 2013 Oct;2(3):272-296. [doi:
10.4471/ijep.2013.28]

11. Azam MA, Mongrain M, Vora K, Pirbaglou M, Azargive S, Changoor T, et al. Mindfulness as an alternative for supporting
university student mental health: cognitive-emotional and depressive self-criticism measures. Int J Educ Psychol 2016 Jun
24;5(2):140. [doi: 10.17583/ijep.2016.1504]

12. Guglietti CL, Daskalakis ZJ, Radhu N, Fitzgerald PB, Ritvo P. Meditation-related increases in GABAB modulated cortical
inhibition. Brain Stimul 2013 May;6(3):397-402. [doi: 10.1016/j.brs.2012.08.005] [Medline: 23022436]

13. Radhu N, Daskalakis ZJ, Guglietti CL, Farzan F, Barr MS, Arpin-Cribbie CA, et al. Cognitive behavioral therapy-related
increases in cortical inhibition in problematic perfectionists. Brain Stimul 2012 Jan;5(1):44-54. [doi:
10.1016/j.brs.2011.01.006] [Medline: 22037137]

14. Radhu N, Daskalakis ZJ, Arpin-Cribbie CA, Irvine J, Ritvo P. Evaluating a web-based cognitive-behavioral therapy for
maladaptive perfectionism in university students. J Am Coll Health 2012 Jul;60(5):357-366. [doi:
10.1080/07448481.2011.630703] [Medline: 22686358]

15. Arpin-Cribbie C, Irvine J, Ritvo P. Web-based cognitive-behavioral therapy for perfectionism: a randomized controlled
trial. Psychother Res 2012 Mar;22(2):194-207. [doi: 10.1080/10503307.2011.637242] [Medline: 22122217]

16. Brief Summary of the Inaugural 12 Day Mindfulness Challenge. The Canadian Clinical Psychologist spring newsletter.
2015 Apr. URL: https://cpa.ca/docs/File/Sections/Clinical%20section/newsletters/Spring2015newsletter.pdf [accessed
2021-02-05]

17. Azam MA, Katz J, Fashler SR, Changoor T, Azargive S, Ritvo P. Heart rate variability is enhanced in controls but not
maladaptive perfectionists during brief mindfulness meditation following stress-induction: A stratified-randomized trial.
Int J Psychophysiol 2015 Oct;98(1):27-34. [doi: 10.1016/j.ijpsycho.2015.06.005] [Medline: 26116778]

18. Wayne N, Ritvo P. Smartphone-enabled health coach intervention for people with diabetes from a modest socioeconomic
strata community: single-arm longitudinal feasibility study. J Med Internet Res 2014 Jun 06;16(6):e149 [FREE Full text]
[doi: 10.2196/jmir.3180] [Medline: 24907918]

19. Wayne N, Perez DF, Kaplan DM, Ritvo P. Health coaching reduces HbA1c in type 2 diabetic patients from a
lower-socioeconomic status community: a randomized controlled trial. J Med Internet Res 2015 Oct 05;17(10):e224 [FREE
Full text] [doi: 10.2196/jmir.4871] [Medline: 26441467]

20. Pludwinski S, Ahmad F, Wayne N, Ritvo P. Participant experiences in a smartphone-based health coaching intervention
for type 2 diabetes: A qualitative inquiry. J Telemed Telecare 2016 Apr 21;22(3):172-178. [doi: 10.1177/1357633X15595178]
[Medline: 26199275]

21. Karyotaki E, Riper H, Twisk J, Hoogendoorn A, Kleiboer A, Mira A, et al. Efficacy of self-guided internet-based cognitive
behavioral therapy in the treatment of depressive symptoms: a meta-analysis of individual participant data. JAMA Psychiatry
2017 Apr 01;74(4):351-359. [doi: 10.1001/jamapsychiatry.2017.0044] [Medline: 28241179]

22. Conklin QA, Crosswell AD, Saron CD, Epel ES. Meditation, stress processes, and telomere biology. Curr Opin Psychol
2019 Aug;28:92-101 [FREE Full text] [doi: 10.1016/j.copsyc.2018.11.009] [Medline: 30553080]

23. Ramel W, Goldin PR, Carmona PE, McQuaid JR. The effects of mindfulness meditation on cognitive processes and affect
in patients with past depression. Cogn Ther Res 2004 Aug;28(4):433-455. [doi: 10.1023/B:COTR.0000045557.15923.96]

24. Cramer H, Lauche R, Paul A, Dobos G. Mindfulness-based stress reduction for breast cancer-a systematic review and
meta-analysis. Curr Oncol 2012 Oct;19(5):e343-e352 [FREE Full text] [doi: 10.3747/co.19.1016] [Medline: 23144582]

25. Ritvo PG, Myers RE, Paszat LF, Tinmouth JM, McColeman J, Mitchell B, et al. Personal navigation increases colorectal
cancer screening uptake. Cancer Epidemiol Biomarkers Prev 2015 Mar;24(3):506-511 [FREE Full text] [doi:
10.1158/1055-9965.EPI-14-0744] [Medline: 25378365]

26. Almeida OP, Marsh K, Murray K, Hickey M, Sim M, Ford A, et al. Reducing depression during the menopausal transition
with health coaching: Results from the healthy menopausal transition randomised controlled trial. Maturitas 2016
Oct;92:41-48. [doi: 10.1016/j.maturitas.2016.07.012] [Medline: 27621237]

27. Smarr KL, Keefer AL. Measures of depression and depressive symptoms: Beck Depression Inventory-II (BDI-II), Center
for Epidemiologic Studies Depression Scale (CES-D), Geriatric Depression Scale (GDS), Hospital Anxiety and Depression
Scale (HADS), and Patient Health Questionnaire-9 (PHQ-9). Arthritis Care Res (Hoboken) 2011 Nov 07;63(Suppl
11):S454-S466. [doi: 10.1002/acr.20556] [Medline: 22588766]

28. Sheehan D, Lecrubier Y, Sheehan K, Amorim P, Janavs J, Weiller E, et al. The Mini-International Neuropsychiatric
Interview (M.I.N.I.): the development and validation of a structured diagnostic psychiatric interview for DSM-IV and
ICD-10. J Clin Psychiatry 1998;59(Suppl 20):22-33;quiz 34. [Medline: 9881538]

J Med Internet Res 2021 | vol. 23 | iss. 3 | e24380 | p. 9https://www.jmir.org/2021/3/e24380
(page number not for citation purposes)

Ritvo et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1177/070674371205700202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22340145&dopt=Abstract
http://dx.doi.org/10.1037/0022-006X.75.6.1000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18085916&dopt=Abstract
http://dx.doi.org/10.4471/ijep.2013.28
http://dx.doi.org/10.17583/ijep.2016.1504
http://dx.doi.org/10.1016/j.brs.2012.08.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23022436&dopt=Abstract
http://dx.doi.org/10.1016/j.brs.2011.01.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22037137&dopt=Abstract
http://dx.doi.org/10.1080/07448481.2011.630703
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22686358&dopt=Abstract
http://dx.doi.org/10.1080/10503307.2011.637242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22122217&dopt=Abstract
https://cpa.ca/docs/File/Sections/Clinical%20section/newsletters/Spring2015newsletter.pdf
http://dx.doi.org/10.1016/j.ijpsycho.2015.06.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26116778&dopt=Abstract
https://www.jmir.org/2014/6/e149/
http://dx.doi.org/10.2196/jmir.3180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24907918&dopt=Abstract
https://www.jmir.org/2015/10/e224/
https://www.jmir.org/2015/10/e224/
http://dx.doi.org/10.2196/jmir.4871
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26441467&dopt=Abstract
http://dx.doi.org/10.1177/1357633X15595178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26199275&dopt=Abstract
http://dx.doi.org/10.1001/jamapsychiatry.2017.0044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28241179&dopt=Abstract
http://europepmc.org/abstract/MED/30553080
http://dx.doi.org/10.1016/j.copsyc.2018.11.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30553080&dopt=Abstract
http://dx.doi.org/10.1023/B:COTR.0000045557.15923.96
https://www.mdpi.com/resolver?pii=conc-19-e343
http://dx.doi.org/10.3747/co.19.1016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23144582&dopt=Abstract
http://cebp.aacrjournals.org/cgi/pmidlookup?view=long&pmid=25378365
http://dx.doi.org/10.1158/1055-9965.EPI-14-0744
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25378365&dopt=Abstract
http://dx.doi.org/10.1016/j.maturitas.2016.07.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27621237&dopt=Abstract
http://dx.doi.org/10.1002/acr.20556
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22588766&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9881538&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


29. Berger T, Hämmerli K, Gubser N, Andersson G, Caspar F. Internet-based treatment of depression: a randomized controlled
trial comparing guided with unguided self-help. Cogn Behav Ther 2011;40(4):251-266. [doi: 10.1080/16506073.2011.616531]
[Medline: 22060248]

30. Boettcher J, Aström V, Påhlsson D, Schenström O, Andersson G, Carlbring P. Internet-based mindfulness treatment for
anxiety disorders: a randomized controlled trial. Behav Ther 2014 Mar;45(2):241-253 [FREE Full text] [doi:
10.1016/j.beth.2013.11.003] [Medline: 24491199]

31. Carlbring P, Hägglund M, Luthström A, Dahlin M, Kadowaki N, Vernmark K, et al. Internet-based behavioral activation
and acceptance-based treatment for depression: a randomized controlled trial. J Affect Disord 2013 Jun;148(2-3):331-337.
[doi: 10.1016/j.jad.2012.12.020] [Medline: 23357657]

32. Dahlin M, Andersson G, Magnusson K, Johansson T, Sjögren J, Håkansson A, et al. Internet-delivered acceptance-based
behaviour therapy for generalized anxiety disorder: A randomized controlled trial. Behav Res Ther 2016 Feb;77:86-95.
[doi: 10.1016/j.brat.2015.12.007] [Medline: 26731173]

33. Gershkovich M, Herbert JD, Forman EM, Schumacher LM, Fischer LE. Internet-delivered acceptance-based
cognitive-behavioral intervention for social anxiety disorder with and without therapist support: a randomized trial. Behav
Modif 2017 Sep 08;41(5):583-608. [doi: 10.1177/0145445517694457] [Medline: 28776431]

34. Kivi M, Eriksson MCM, Hange D, Petersson E, Vernmark K, Johansson B, et al. Internet-based therapy for mild to moderate
depression in Swedish primary care: short term results from the PRIM-NET randomized controlled trial. Cogn Behav Ther
2014;43(4):289-298 [FREE Full text] [doi: 10.1080/16506073.2014.921834] [Medline: 24911260]

35. Lappalainen P, Granlund A, Siltanen S, Ahonen S, Vitikainen M, Tolvanen A, et al. ACT Internet-based vs face-to-face?
A randomized controlled trial of two ways to deliver Acceptance and Commitment Therapy for depressive symptoms: an
18-month follow-up. Behav Res Ther 2014 Oct;61:43-54. [doi: 10.1016/j.brat.2014.07.006] [Medline: 25127179]

36. Lappalainen P, Langrial S, Oinas-Kukkonen H, Tolvanen A, Lappalainen R. Web-based acceptance and commitment
therapy for depressive symptoms with minimal support: a randomized controlled trial. Behav Modif 2015 Nov;39(6):805-834.
[doi: 10.1177/0145445515598142] [Medline: 26253644]

37. Ly KH, Trüschel A, Jarl L, Magnusson S, Windahl T, Johansson R, et al. Behavioural activation versus mindfulness-based
guided self-help treatment administered through a smartphone application: a randomised controlled trial. BMJ Open 2014
Jan 09;4(1):e003440 [FREE Full text] [doi: 10.1136/bmjopen-2013-003440] [Medline: 24413342]

38. Pots WTM, Fledderus M, Meulenbeek PAM, ten Klooster PM, Schreurs KMG, Bohlmeijer ET. Acceptance and commitment
therapy as a web-based intervention for depressive symptoms: randomised controlled trial. Br J Psychiatry 2016
Jan;208(1):69-77. [doi: 10.1192/bjp.bp.114.146068] [Medline: 26250745]

39. Silfvernagel K, Carlbring P, Kabo J, Edström S, Eriksson J, Månson L, et al. Individually tailored internet-based treatment
for young adults and adults with panic attacks: randomized controlled trial. J Med Internet Res 2012 Jun 26;14(3):e65
[FREE Full text] [doi: 10.2196/jmir.1853] [Medline: 22732098]

40. Julian LJ. Measures of anxiety: State-Trait Anxiety Inventory (STAI), Beck Anxiety Inventory (BAI), and Hospital Anxiety
and Depression Scale-Anxiety (HADS-A). Arthritis Care Res (Hoboken) 2011 Nov;63(Suppl 11):S467-S472. [doi:
10.1002/acr.20561] [Medline: 22588767]

41. Reilly TJ, MacGillivray SA, Reid IC, Cameron IM. Psychometric properties of the 16-item Quick Inventory of Depressive
Symptomatology: a systematic review and meta-analysis. J Psychiatr Res 2015 Jan;60:132-140. [doi:
10.1016/j.jpsychires.2014.09.008] [Medline: 25300442]

42. Worboys M. The Hamilton Rating Scale for Depression: The making of a "gold standard" and the unmaking of a chronic
illness, 1960-1980. Chronic Illn 2013 Sep 21;9(3):202-219 [FREE Full text] [doi: 10.1177/1742395312467658] [Medline:
23172888]

43. Williams MJ, Dalgleish T, Karl A, Kuyken W. Examining the factor structures of the five facet mindfulness questionnaire
and the self-compassion scale. Psychol Assess 2014 Jun;26(2):407-418. [doi: 10.1037/a0035566] [Medline: 24490681]

44. Lapane KL, Quilliam BJ, Benson C, Chow W, Kim M. One, two, or three? Constructs of the brief pain inventory among
patients with non-cancer pain in the outpatient setting. J Pain Symptom Manage 2014 Feb;47(2):325-333 [FREE Full text]
[doi: 10.1016/j.jpainsymman.2013.03.023] [Medline: 23880588]

45. Dong Y, Peng CYJ. Principled missing data methods for researchers. Springerplus 2013 Dec;2(1):222 [FREE Full text]
[doi: 10.1186/2193-1801-2-222] [Medline: 23853744]

46. Pan H, Liu S, Miao D, Yuan Y. Sample size determination for mediation analysis of longitudinal data. BMC Med Res
Methodol 2018 Mar 27;18(1):32 [FREE Full text] [doi: 10.1186/s12874-018-0473-2] [Medline: 29580203]

47. Dhanju S, Kennedy S, Abbey S, Katz J, Weinrib A, Clarke H, et al. The impact of comorbid pain and depression in the
United States: results from a nationally representative survey. Scand J Pain 2019 Apr 24;19(2):319-325. [doi:
10.1515/sjpain-2018-0323] [Medline: 30759071]

48. Salomons TV, Moayedi M, Erpelding N, Davis KD. A brief cognitive-behavioural intervention for pain reduces secondary
hyperalgesia. Pain 2014 Aug;155(8):1446-1452. [doi: 10.1016/j.pain.2014.02.012] [Medline: 24569149]

49. Ehde DM, Dillworth TM, Turner JA. Cognitive-behavioral therapy for individuals with chronic pain: efficacy, innovations,
and directions for research. Am Psychol 2014;69(2):153-166. [doi: 10.1037/a0035747] [Medline: 24547801]

J Med Internet Res 2021 | vol. 23 | iss. 3 | e24380 | p. 10https://www.jmir.org/2021/3/e24380
(page number not for citation purposes)

Ritvo et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1080/16506073.2011.616531
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22060248&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0005-7894(13)00104-4
http://dx.doi.org/10.1016/j.beth.2013.11.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24491199&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2012.12.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23357657&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2015.12.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26731173&dopt=Abstract
http://dx.doi.org/10.1177/0145445517694457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28776431&dopt=Abstract
http://europepmc.org/abstract/MED/24911260
http://dx.doi.org/10.1080/16506073.2014.921834
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24911260&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2014.07.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25127179&dopt=Abstract
http://dx.doi.org/10.1177/0145445515598142
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26253644&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=24413342
http://dx.doi.org/10.1136/bmjopen-2013-003440
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24413342&dopt=Abstract
http://dx.doi.org/10.1192/bjp.bp.114.146068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26250745&dopt=Abstract
https://www.jmir.org/2012/3/e65/
http://dx.doi.org/10.2196/jmir.1853
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22732098&dopt=Abstract
http://dx.doi.org/10.1002/acr.20561
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22588767&dopt=Abstract
http://dx.doi.org/10.1016/j.jpsychires.2014.09.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25300442&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1742395312467658?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/1742395312467658
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23172888&dopt=Abstract
http://dx.doi.org/10.1037/a0035566
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24490681&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0885-3924(13)00316-3
http://dx.doi.org/10.1016/j.jpainsymman.2013.03.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23880588&dopt=Abstract
http://europepmc.org/abstract/MED/23853744
http://dx.doi.org/10.1186/2193-1801-2-222
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23853744&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-018-0473-2
http://dx.doi.org/10.1186/s12874-018-0473-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29580203&dopt=Abstract
http://dx.doi.org/10.1515/sjpain-2018-0323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30759071&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2014.02.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24569149&dopt=Abstract
http://dx.doi.org/10.1037/a0035747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24547801&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


50. Rush AJ, Beck AT, Kovacs M, Hollon S. Comparative efficacy of cognitive therapy and pharmacotherapy in the treatment
of depressed outpatients. Cogn Ther Res 1977 Mar;1(1):17-37. [doi: 10.1007/bf01173502]

51. Cuijpers P, Noma H, Karyotaki E, Cipriani A, Furukawa TA. Effectiveness and acceptability of cognitive behavior therapy
delivery formats in adults with depression: a network meta-analysis. JAMA Psychiatry 2019 Jul 01;76(7):700-707 [FREE
Full text] [doi: 10.1001/jamapsychiatry.2019.0268] [Medline: 30994877]

Abbreviations
BAI: Beck Anxiety Inventory
BDI: Beck Depression Inventory
BPI: Brief Pain Inventory
CAMH: Centre for Addiction and Mental Health
CBT: cognitive behavioral therapy
CBT-M: mindfulness-based cognitive behavioral therapy
CIHR: Canadian Institutes of Health Research
CRF: case reporting form
FFMQ: 5-Facet Mindfulness Questionnaire
HDRS-24: 24-item Hamilton Depression Rating Scale
MINI: Mini-International Neuropsychiatric Interview
NCW: NexJ Connected Wellness
QIDS: Quick Inventory of Depressive Symptomatology
RCT: randomized controlled trial
TAU: treatment as usual
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