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Abstract

Background: Depression poses a major threat to public health with an increasing prevalence in the United States.
Mindfulness-based interventions, such as mindfulness-based cognitive therapy (MBCT), are effective methods for managing
depression symptoms and may help fortify existing efforts to address the current disease burden. The in-person group format of
MBCT, however, incurs barriers to care such as expenses, childcare needs, and transportation issues. Alternate delivery modalities
such as MBCT delivered via the web can be investigated for their capacity to overcome these barriers and still reduce symptoms
of depression with adequate feasibility and efficacy.

Objective: This study protocol aims to examine the feasibility and efficacy of MBCT delivered via the web for the treatment
of depression.

Methods: To attain study aims, 2 phases will be implemented using a waitlist control design. A total of 128 eligible participants
will be randomized into either an 8-week MBCT intervention group plus treatment as usual (MBCT + TAU; group 1) or an
8-week waitlist control group (group 2). In phase I (8 weeks), group 1 will complete the intervention and group 2 will proceed
with TAU. In phase II (8 weeks), group 2 will complete the intervention and group 1 will continue with TAU until reaching an
8-week follow-up. TAU may consist of receiving psychotherapy, pharmacotherapy, or combined treatment. Data collection will
be completed at baseline, 8 weeks (postintervention for group 1 and preintervention for group 2), and 16 weeks (follow-up for
group 1, postintervention for group 2). The primary outcomes will include (1) current, residual, or chronic depression symptoms
and (2) psychiatric distress. Secondary outcomes will include perceived stress and facets of mindfulness. The feasibility will be
measured by assessing protocol adherence, retention, attendance, and engagement. Finally, the extent of mindfulness self-practice
and executive functioning skills will be assessed as mediators of intervention outcomes.

Results: This study began screening and recruitment in December 2022. Data collection from the first cohort occurred in January
2023. By November 2023, a total of 30 participants were enrolled out of 224 who received screening. Data analysis began in
February 2024, with an approximate publication of results by August 2024. Institutional review board approval took place on
September 11, 2019.
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Conclusions: This trial will contribute to examining mindfulness-based interventions, delivered via the web, for improving
current, residual, or chronic depression symptoms. It will (1) address the feasibility of MBCT delivered via the web; (2) contribute
evidence regarding MBCT’s efficacy in reducing depression symptoms and psychiatric distress; and (3) assess the impact of
MBCT on several important secondary outcomes. Findings from this study will develop the understanding of the causal pathways
between MBCT delivered via the web and depression symptoms further, elucidating the potential for future larger-scale designs.

Trial Registration: ClinicalTrials.gov NCT05347719; https://www.clinicaltrials.gov/ct2/show/NCT05347719

International Registered Report Identifier (IRRID): DERR1-10.2196/53966

(JMIR Res Protoc 2024;13:e53966) doi: 10.2196/53966
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Introduction

Major depressive disorder (MDD) is a serious threat to health
in the United States and other middle and high-income countries
[1], with a lifetime prevalence rate close to 20% [2]. Those with
MDD have both the symptoms of depression and impairments
in quality of life [3]. Moreover, MDD can place economic
burdens on families and society at large [4]. The average annual
costs per depression case can range from US $1000 to $2500
for direct costs, from US $2000 to $3700 for morbidity costs,
and from US $200 to $400 for mortality costs [5].

To address chronic challenges to community health such as
depression, public health stakeholders seek out programs that
can be easily delivered in a web-based setting [6].
Mindfulness-based interventions (MBIs) have been increasingly
recognized as efficacious [7] and cost-effective [8] in addressing
chronic issues in mental health and substance misuse.
Originating from Eastern meditation and yoga traditions, MBIs
are designed to foster greater awareness of present-moment
experiences [9]. Recent evaluations found that MBIs with a
standardized protocol saved health care expenditures for patients
with various physical or mental health issues [10,11]. With their
consistent benefit on mental health, substance misuse, and
physical fitness outcomes [7,12-14], MBIs represent a promising
strategy for community organizations dedicated to improving
the health of their residents.

Particularly, mindfulness-based cognitive therapy (MBCT) has
been shown to be an effective method of reducing symptoms
of depression [15-20]. MBCT has also been shown to decrease
depression symptoms in individuals with chronic and
treatment-resistant depression, as well as residual symptoms of
recurrent depression [21-23]. MBCT is an 8-session group
intervention program designed to increase awareness of internal
reactions that may lead to symptoms of depression. These
internal processes may include depression-related rumination
and persistent negative thoughts. By equipping individuals with
techniques to detach from these dysfunctional cognitive patterns,
MBCT has the potential to redirect attention to the current,
present-moment experiences [20]. Additionally, MBCT has
been associated with several mechanisms of change purported
to impact depressive symptoms, including increases in

mindfulness and self-compassion in addition to decreases in
cognitive reactivity to negative, ruminative thinking [24-26].

Further, 1 challenge surrounding in-person MBCT is the
financial barrier that may prevent at-risk populations from
accessing the care that they need. The average cost for an
8-session program ranges from US $100 to $250 per session,
making it inaccessible for individuals with limited financial
resources. What is particularly striking is that individuals with
lower incomes are at an increased risk for depression [27] as
well as other mental health disorders [28]. This points to the
importance of investigating what role MBCT delivered via the
web may play for at-risk populations.

A benefit commonly associated with web-based adaptation is
decreased cost [29-32]. A web-based format can reduce or
eliminate expenses like facilities, food, and traveling fees [33].
Decreased costs enable the interventions to be accessible to a
wider range of participants, companies, and researchers at a
lower price, allowing for broader dissemination and increased
study size. Technology-based delivery also addresses many
issues pertinent to administering interventions, such as reaching
groups who live in remote locations or who lack adequate
transportation [30,34,35]. Web-based platforms enable
participants to complete evidence-based intervention sessions
in the privacy of their own homes, potentially protecting
anonymity and reducing the stigma associated with taking part
in a mental health intervention [36,37]. Finally,
technology-based administration also eliminates the need to
travel to sessions or arrange for childcare, increasing
convenience and reducing time commitment for participants
[38,39].

However, despite the numerous benefits associated with formats
delivered via the web, there are challenges associated with
adapting interventions originally designed for in-person delivery.
Further, 1 reason for concern is that adaptations that remove
fidelity, or key elements of an intervention, harm the efficacy
of the intervention [40]. In addition to the potential loss of
fidelity of the MBCT program, MBCT delivered via the web
also presents challenges in retaining participant attention,
maintaining the quality of group discussion, and combating
“zoom fatigue.”

Our study will take steps to address these concerns, testing the
feasibility of the web-based, or online-delivery model of MBCT.
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Such steps will include making recommendations to participants
to keep their video on during the intervention session, remaining
in a quiet area, making prior arrangements to minimize
interruptions, regular check-ins during the session to stimulate
participant response to exercises and questions, using
headphones if available, having water and a blanket nearby in
case needed, and finally, ensuring that a device charger is at
hand. In addition to addressing feasibility concerns, we aim to
contribute to the evidence base regarding MBCT’s efficacy in
reducing depressive symptoms. Finally, we hope to add to the
understanding of the causal mechanisms and factors that
moderate treatment outcomes of MBCT for depressive
symptoms.

Methods

Study Design
Our study plans to examine how MBCT delivered via the web
may affect primary and secondary outcomes for individuals
with a history of depression. It will also assess mediators,
moderators, and the sustainability of the intervention. The
following hypotheses will be assessed among program
participants in the intervention group as compared to a waitlist
control group, and within groups compared from pre- to
postintervention.

• The MBCT intervention group will show a greater reduction
in depressive symptoms from TI to TII, compared to the
waitlist group.

• The MBCT intervention group will show a greater reduction
in psychiatric distress symptoms from TI to TII compared
to the waitlist group.

• The MBCT intervention group will sustain gains through
the 8-week follow-up period at TIII.

• The MBCT intervention will improve secondary outcomes,
such as:
• perceived stress
• facets of mindfulness

• The MBCT intervention will improve the skills associated
with mechanisms of change for individuals with a history
of depression, and these skills will act as mediators between
MBCT and primary and secondary outcomes:
• extent of mindfulness self-practice
• executive functioning skills

• The format delivered via the web will meet feasibility aims
measured by adherence, retention, attendance, and
engagement.

Trial Design
Using a waitlist control design, this trial will randomize 128
eligible participants into 2 groups. In the first phase lasting 8
weeks, group 1 will partake in the MBCT intervention plus
treatment as usual (MBCT + TAU) while group 2 will remain
as waitlist control following TAU. In the second phase lasting
8 weeks, group 2 will begin completing the MBCT intervention,
and group 1 will enter a follow-up phase, continuing with TAU.
TAU will be comprised of psychotherapy, pharmacotherapy,
or a combination of both. Data collection will be completed at
baseline, 8 weeks (postintervention for group 1 and
preintervention for group 2), and 16 weeks (follow-up for group
1 and postintervention for group 2). In this manner, our study
design will ensure that both trial arms are treated fairly, and
that group 1 can be followed up for 8 weeks to assess the
sustainability of the intervention. Figure 1 outlines the flow of
this study. The registration of this trial took place on April 22,
2022.
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Figure 1. Study flow. MBCT: mindfulness-based cognitive therapy; T: timepoint.

Participants and Procedure

Setting
This study will be led by Prisma Healthcare System and
Clemson University, in collaboration with the Prisma
Health-Upstate Internal Medicine Clinic. The clinic is a branch
of the Prisma Health System that provides community-based
primary care and acts as an academic tertiary care site. As part
of their goal to address the chronic disease burden, health care
providers at the clinic screen approximately 700 patients
monthly for depression.

Eligibility Criteria
Participants in this study must (1) be aged 18 years at a
minimum, (2) speak English fluently, (3) have sixth grade and
above literacy, (4) be willing to share contact information (home
address, phone number, or email), (5) have no current
mindfulness practice, (6) be Greenville residents or persons
who are patients of the partnering organizations in our study,
and (7) have current or a lifetime history of any major depressive
episode. Study exclusion criteria include (1) current psychosis,
dementia, moderate to severe traumatic brain injury, pregnancy,
or active suicidality; (2) persistent antisocial behavior; (3)
persistent self-injury requiring clinical management; (4) an
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acute episode of a substance use disorder episode (met 2 or
more substance use disorders criteria in the past 2 weeks); (5)
previously completed or currently attending an MBI; and (6)
are currently younger than 18 years, are non–English speakers,
or have a literacy lower than sixth grade.

Recruitment and Screening Procedure
Participants will be recruited from the Prisma Health-Upstate
Internal Medicine Clinic who currently have or have had a
lifetime history of any major depressive episode. Health care
providers at the clinic will identify patients using the ICD-11
(International Classification of Diseases, 11th Revision) codes
[41] from the patients’ electronic medical records. Researchers
will contact eligible participants and ask for verbal consent
before participation in an in-person screening interview with a
member of the research team. At this time, the Patient Health
Questionnaire (PHQ-9) [42] is to ascertain any current
depression symptoms. PHQ-9 scores of 5, 10, 15, and 20 will

represent mild, moderate, moderately severe, and severe
depression, respectively. If no depression symptoms are
currently present, this will also be noted. Participants who meet
eligibility criteria will be asked to provide written informed
consent before enrolling in this study. Recruitment began in
December 2022.

Intervention Procedures
The intervention will be delivered by 3 Licensed Clinical Social
Workers who have previously undergone MBCT teacher training
and become certified instructors. The intervention will consist
of 8 weekly 2-hour group therapy sessions. All sessions will be
delivered to a group of up to 12 participants and will take place
over Zoom (Zoom Video Communications, Inc). The minimum
number of participants needed to proceed with each intervention
program is 7 individuals. Certified instructors will follow the
standardized MBCT protocol developed by Segal et al [43] (see
Textbox 1 for the outline of each session).

Textbox 1. Mindfulness-based cognitive therapy program outline per Segal et al [43].

Session 1: Awareness and automatic pilot

Session 2: Living in our heads

Session 3: Gathering the scattered mind

Session 4: Recognizing aversion

Session 5: Allowing or letting be

Session 6: Thoughts are not facts

Session 7: How can I best take care of myself?

Session 8: Maintaining and extending new learning

MBCT integrates training in mindfulness meditation and
cognitive-behavioral methods. It teaches skills designed to
increase awareness of internal reactions that trigger depressive
symptoms, such as depression-related rumination and negative
thoughts, and provides techniques to detach from these
dysfunctional cognitive processes [19]. In the first half of the
program, participants will focus on learning the principal tenets
of mindfulness. They will explore central themes about the
tendencies of the mind to habitually engage with thoughts, which
produces an array of feelings and emotions. In the latter half of
the program, participants will begin the practice of becoming
aware of thoughts as they arise, thereby witnessing habitual
patterns that may lead to unpleasant feelings or emotions [43].
Outside of the sessions, participants will be assigned daily
homework exercises and given handouts as well as audio
recordings to use in their mindfulness practice. Participants who
miss a session will be contacted by the research team to
determine if they would benefit from medical or psychiatric
assistance and to assess any barriers to upcoming sessions.

Study Fidelity
The intervention’s fidelity will be evaluated using the MBCT
Assessment Scale [44]. Weekly session audio recordings will
be archived for access by 2 members of the research team who
shall conduct the assessment. They will each use the MBCT
Assessment Scale to code a random selection of half of the
sessions. To achieve reliability, they will conduct 10 practice
assessments which will be vetted by the research team. To

prevent drift, frequent recalibration meetings will be scheduled.
Additionally, group facilitators will convene weekly in the
presence of the licensed clinical psychologist for supervision.

Study Withdrawal
Participants will not be permitted to continue in this study if
uncooperative behavior is displayed threatening group cohesion,
or if participants undergo severe psychological or medical
symptoms that warrant professional treatment. If a participant
does not attend an intervention session, the research team will
follow up with that individual. A record will be maintained of
contact information for participants’ usual providers and other
emergency contact persons, and these individuals will be
contacted if the participant cannot be reached. If following 5
weekly attempts to reach a participant no response is obtained,
the participant will be considered lost to follow-up. Those who
wish to voluntarily discontinue participation in this study will
be asked the reasoning behind their decision.

Assessment Procedures
This study will conduct data collection at 3 different time points:
TI—baseline, TII—postintervention for group 1 and
preintervention for group 2 (8 weeks), and TIII—follow-up for
group 1 and postintervention for group 2 (16 weeks).
Participants will complete web-based self-reported surveys
administered via Qualtrics (Qualtrics). If the participant prefers,
paper surveys will be administered. Figure 2 lists study measures
and assessment points.
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Figure 2. Schedule of enrollment, interventions, and assessments.

Primary Outcome Measures

Depression Symptoms
Depression symptoms will be assessed with the PHQ-9 [42].

Psychiatric Distress
Psychiatric distress will be measured using the depression and
anxiety subscales of the Brief Symptom Inventory [45].

Secondary Outcome Measures

Perceived Stress
Using the Perceived Stress Scale-4 [46], perceived stress will
be investigated.

Facets of Mindfulness
The Five Facet Mindfulness Questionnaire [47] will be used to
assess self-reported mindfulness. In total, the 5 subscales include
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(1) nonreactivity, (2) observing, (3) describing, (4) nonjudgment,
and (5) acting with awareness.

Possible Mediators

Extent of Mindfulness Self-Practice
Participants will be asked the following questions: “Besides the
sessions you may have attended as part of this study, on your
own, ‘Did you engage in mindfulness meditation or other
mindfulness practices in the past two months (8 weeks)?’ ‘How
many days per week did you engage in mindfulness meditation
or other mindfulness practices?’ ‘How long in minutes did you
meditate per session of mindfulness meditation?’ ‘Describe
y o u r  p r a c t i c e  o f  m i n d f u l n e s s  ( w h a t
exercises/activities/techniques did you practice?).’” For
quantitative analyses, we will use the variable representing the
number of days of mindfulness practice per week.

Executive Functioning
The 20-item self-reported Deficits in Executive Functioning
Scale, Short Form will be used [48].

Participant Characteristics and Possible Moderators

Demographics
We will assess age, gender, race, ethnicity, marital status,
language spoken, educational attainment, employment status,
annual household income, health insurance status, and current
smoking status.

Treatment History
Mental health treatment history will be assessed using the Adult
Service Use Schedule [49-51].

Trauma History
Adverse life events and trauma history will be assessed with
the Adverse Childhood Experiences Questionnaire [52] and
Life Events Checklist for the DSM-5 (Diagnostic and Statistical
Manual of Mental Disorders [Fifth Edition]) [53].

Baseline Depression Symptoms
The PHQ-9 [42] will be used to assess baseline depression
symptoms. Participants will be subdivided into mild depression
(scores less than or equal to 10) or moderate to severe depression
(scores greater than 10) for subgroup comparisons.

Feasibility Outcomes

Retention and Attendance
Retention and attendance will be assessed via the number of
sessions attended and the percentage of participants who
completed all sessions.

Engagement
Engagement will be measured per the items described above
that assess the frequency and extent of mindfulness practice.

Satisfaction With Treatment
Treatment satisfaction and perceived utility of treatment will
be assessed with the Treatment Satisfaction Survey [54] adapted
for our study. This version will reflect how participants are
satisfied with and respond to the MBCT intervention.

Format Delivered via the Web
To determine the feasibility of the web-based format,
participants will be asked about strengths, weaknesses, and
areas for improvement.

Sample Size
The total sample size of our trial is expected to be 128
individuals with 64 participants placed into each group. This
was estimated by a 2-tailed t test using GPower 3.1 (Informer
Technologies, Inc) software. Our calculation of sample size
depended on (1) the level of significance (α error probability),
which was set as .05 based on Ronald A Fisher’s suggestion
[55]; (2) the expected effect size, which was set as d=0.5,
according to Cohen classification that “a medium effect of .5
is visible to the naked eye of a careful observer” [56]; (3) the
expected power of this study (1–β error probability), which was
set as 0.8 based on Cohen theory [57] because we failed to
obtain support from previous similar studies; and (4) the
allocation ratio (N2/N1), for which we expect number of
participant in treatment group and control group to be the same.

Randomization
Consenting participants will be randomized 1:1 to either group
1 or group 2 via the randomization function found in Qualtrics.
This will be conducted by the principal investigator (PI). Once
the number of participants has reached 7-12 individuals for both
group 1 and group 2, this study will commence. This will
proceed continuously until the expected sample size of 128
individuals is reached, or 4 years have elapsed. The
implementation of this process will be overseen by the clinical
research team.

Blinding
Blinding in this type of study is not possible, as knowledge of
the group assignment to the participants and providers will be
evident. However, to minimize bias in this study, the
investigators as well as data analysts will be masked from the
respective assignments of the intervention group and TAU
group. Blinding will only be terminated after all data collection
and analysis have been completed.

Statistical Methods

Primary Outcomes
An intent-to-treat method will be used to conduct the primary
analyses. By comparing the baseline and demographic variables
between groups, the randomization success will be determined.
With a random intercept for a cluster of individuals, generalized
linear mixed effects models (GLMMs) will be used [58] to
assess the effects of MBCT on depression and psychiatric
distress symptoms (hypothesis 1). Week 8 will be the primary
end point for this assessment. The covariates measured at TI
that are relevant but not balanced between group 1 and group
2 will be incorporated into all models. Additionally, all analysis
models will include clinical site level as a fixed effect. GLMMs
will be used to test the association between MBCT psychiatric
distress (hypothesis 2), in addition to gains sustained at an
8-week follow-up (hypothesis 3).
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Secondary Outcomes, Moderators, and Mediators
GLMMs will be used to assess the association between MBCT
and the secondary outcomes of perceived stress and mindfulness
skills (hypothesis 4). Potential moderators of the effect of
MBCT, namely treatment history, traumatic life events history,
baseline depression, and their interaction with MBCT, will be
looked at in their own GLMMs. Using regression coefficients,
the role of moderators that these variables may play will be
assessed.

Using the PROCESS macro [59] in SAS (SAS Institute), the
mediators, extent of mindfulness self-practice, and executive
functioning skills (hypothesis 5), will be examined via the
product of the coefficient method. This will be limited to the
first phase of this study lasting 8 weeks. Further, 2 separate
GLMMs will be used to assess how the primary and secondary
outcomes may be indirectly influenced by MBCT. By regressing
the mediator and outcome, respectively, on MBCT, and
controlling for the mediators as well as applicable covariates,
the indirect effects of MBCT on outcomes will be examined.
Parallel multiple mediator models in addition to serial multiple
mediator models will be used to conduct sensitivity analysis.
To examine if MBCT effects will be sustained through 8 weeks
postintervention (hypothesis 3), linear mixed-effects models
will be used with main effects consisting of treatment group,
time, group × time interaction, and nested random effects for
subjects and cluster. A regression parameter associated with
group × time interaction at 0 will be the null hypothesis. This
acts as an equivalent for assessing the carryover effect [60]. If
rejected, there is support that the effects of the intervention
remain after 8 weeks have elapsed. An imputation method will
be used to address any data that are missing.

Potential Bias
It is possible that participants who choose to participate in this
study could be more motivated than those who choose not to
participate. Participants who are lost to follow-up after
randomization could also affect the comparability of the groups.

Ethical Considerations
This study was approved by the Institutional Review Boards
(IRBs) at Greenville Health System and Clemson University
(1852922; Pro00092709). All participants will provide written
informed consent before participating in this study. This will
be collected and safely stored by one of the clinical data
collection team members.

Dissemination
The IRB at Clemson University and Prisma Healthcare System
have approved this study. Some of the topics we will discuss
are personal and may be upsetting to some participants. If
participants experience distress and need treatment, a licensed
clinical psychologist or psychiatrist will be contacted
immediately. If required, we will provide a list of referral
sources for participants who need additional treatment. In the
event of physical injury, we will follow emergency procedures
for the facility from which the participants are recruited. If an
adverse event occurs, a member of the research team will reach
out to the affected participant within 24 hours. Subsequently,
a meeting will be convened by the research team to discuss the

cause of the adverse event and if any modification to this study
needs to be made. If any modification needs to be made to the
trial protocol, a formal amendment will be submitted to the IRB
for approval.

Data Monitoring Plan
By the National Institutes of Health Office of Human Research
Protection, the research team has constructed the Data and
Safety Monitoring Plan, safeguarding the well-being and privacy
of study participants. Recruitment and safety data will be
regularly reviewed by the monitoring board comprised of
members from Prisma Health System and Clemson University.
Using a personal code that is only accessible by the PI, each
participant’s demographic data, and outcome measures will be
linked and stored for data analysis. No other identifying data
relating to the participant will be linked to these codes. If there
are data that are missing, these will also be a component of the
monitoring plan for statistical analyses. Every quarter, the board
will convene to assess any adverse effects, and on an annual
basis, the board will discuss the audition of trial conduct. If the
trial needs to be halted, and after consulting the data monitoring
committee, the PI will make the final decision to stop all trial
proceedings.

Data Collection and Management
The clinical data collection team will receive training from a
licensed clinical psychologist on appropriately gathering data
from the PHQ-9 [42] forms to ensure the validity and reliability
of trial data. All data collected will be stored electronically and
encrypted to ensure confidentiality. This will be done at the
clinical facility at which the data are collected. The PI will have
full access to the trial data set. To promote the retention of
participants, intervention facilitators will encourage continued
participation in MBCT sessions, providing the stage to voice
any concerns that may have arisen. If concerns arise regarding
participation, a member of the research team will reach out to
that participant to encourage them to remain.

Data Reporting Guidelines
The SPIRIT (Standard Protocol Items: Recommendations for
Interventional Trials) reporting guidelines [61] were used in the
editing of this paper.

Results

This study began screening and recruitment in December 2022.
Data collection from the first cohort occurred in January 2023.
As of November 2023, a total of 30 participants have been
enrolled out of 224 who received screening. Data analysis is
expected to begin in December 2023, with an approximate
publication of results by June 2024. IRB approval took place
on September 11, 2019.

Discussion

Principal Findings
A core aim of this study is to supply the field of research
concerning the effect of MBIs on depressive symptoms. To
achieve this, we will first address the feasibility and efficacy of
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delivering MBCT to adults with depressive symptoms via a
model delivered via the web. Our unique method of
implementation will be tested via a randomized controlled trial
with objective markers of depressive symptoms, an adequate
overall sample size, and the assessment of adherence and
feasibility. Additionally, we will be able to continue
postintervention follow-up for 8 weeks, adding to the literature
on whether gains can be sustained over time. It is important to
assess the capability of MBIs to exert similar effects via
web-based formats, as the ability to deliver web-based
interventions improves accessibility and affordability of
treatment. As such, these interventions may have a broader
reach and be used in complement to formal mental health
treatment.

Next, we will contribute to the evidence base regarding MBCT’s
efficacy in reducing depression symptoms and psychiatric
distress. Although pharmacotherapy is widely used and upholds
its role in the management of depression, it can be accompanied
by medication side effects, delayed onset of therapeutic effects,
a lessened impact on milder forms of depression, and an inability
to show efficacy in treatment-resistant depression [62].
Furthermore, improper discontinuation of antidepressive
medications runs the risk of medicine withdrawal symptoms,
and even in the presence of proper medication cessation, there
may be a risk of rebound or relapse in depression after
discontinuation of antidepressants [63]. Consequently, more
evidence supporting MBCT’s role as an adjunct or primary
therapy in depression management will be imperative for both
clinicians and patients.

We also hope to examine the impact of MBCT on secondary
outcomes, including perceived stress and facets of mindfulness.
There is increasing evidence in support of perceived stress being
positively correlated with the risk of developing depression
[64,65]. This may be due to increased activity in the superior
frontal gyrus which plays an important role in emotional
regulation and cognitive control, with higher spontaneous
activity in this region being possibly associated with

psychopathologies such as MDD, posttraumatic stress disorder,
and social anxiety disorder [66]. If MBCT has a positive impact
on perceived stress, this study will add to the understanding of
the causal pathway between MBCT, perceived stress, and
depressive symptoms. Similarly, given that facets of mindfulness
are inversely correlated with components of depression [67],
this study can add to the evidence supporting the role that MBCT
may play on that causal pathway also.

Through measurement of the extent of mindfulness self-practice
and executive function, we hope to better understand the causal
pathways between MBCT and depression symptoms. The
positive effects of mindfulness practice have been purported to
follow a dose-dependent pattern. This may be due to increased
functional connectivity within various brain regions [68]. As
such, it would be important to assess the role of mindfulness
self-practice outside of the dedicated intervention time and its
effects on depression. Finally, executive functioning has been
shown to have an important influence on emotional regulation
abilities [69,70]. The application of MBIs has been shown to
be a viable means of improving certain aspects of executive
function [71]. Thus, examining executive functioning could
provide important insight into MBCT’s ability to influence
emotional regulation and depression symptoms.

We will also be able to look at moderators and correlates of
intervention outcomes, such as intervention adherence and
mental health history, to determine factors that could improve
or detract from intervention success.

Overall, this study will generate valuable insights elucidating
the possibility of future studies with larger scopes and more
elaborate study designs. These may consist of multiple
evidence-based comparisons and longer postintervention
follow-ups.

Trial Status
Recruitment for the trial began in December 2022 and will last
approximately until the sample size of 128 individuals is reached
or 4 years have elapsed (September 2026).

Acknowledgments
The authors thank FUNDER for sponsoring this intervention among people with a history of depression in Greenville County,
South Carolina, United States. We thank Greenville Mental Health and Prisma Health-Upstate Internal Medicine Clinic for
collaborating on the intervention delivery. This study is to be conducted as part of the Mindful Greenville Project which is funded
through the Greenville Health Authority (GHA) Healthy Greenville 2018 Grant Award Initiative. The funding body had no role
in the design of this study and will not be involved in data collection, analysis, or interpretation.

Data Availability
Data gathered from this trial will be available to the public and research community. The research team will convene before the
end of the trial to select the appropriate method to disseminate the data collected.

Authors' Contributions
HZ and LS conceived this study. MHZ and GF drafted the protocol with oversight from MJ, LZ, KJ, LC, HZ, and LS. Insights
on clarity, consistency, and grammar were provided by CBW, KM, SL, and YW. All research team members listed in this protocol
contributed to the design, conduct, writing, and editing of this protocol, and have fulfilled authorship criteria. The PI and data
manager was LS. Preparation of protocol and revisions was by LS, SL, and MHZ. The steering committee and data monitoring
committee consisted of LS, HZ, and MJ. The trial management committee held MJ and HZ. The recruitment committee was KM
and CBW.

JMIR Res Protoc 2024 | vol. 13 | e53966 | p. 9https://www.researchprotocols.org/2024/1/e53966
(page number not for citation purposes)

Hooshmand Zaferanieh et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

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


Conflicts of Interest
None declared.

References

1. World Health Organization. The global burden of disease: 2004 update. World Health Organization. 2008. URL: https:/
/apps.who.int/iris/handle/10665/43942 [accessed 2023-06-19]

2. Kessler RC, Chiu WT, Demler O, Merikangas KR, Walters EE. Prevalence, severity, and comorbidity of 12-month DSM-IV
disorders in the national comorbidity survey replication. Arch Gen Psychiatry. 2005;62(6):617-627. [FREE Full text] [doi:
10.1001/archpsyc.62.6.617] [Medline: 15939839]

3. IsHak WW, Greenberg JM, Balayan K, Kapitanski N, Jeffrey J, Fathy H, et al. Quality of life: the ultimate outcome measure
of interventions in major depressive disorder. Harv Rev Psychiatry. 2011;19(5):229-239. [doi:
10.3109/10673229.2011.614099] [Medline: 21916825]

4. Mathers CD, Loncar D. Projections of global mortality and burden of disease from 2002 to 2030. PLoS Med. 2006;3(11):e442.
[FREE Full text] [doi: 10.1371/journal.pmed.0030442] [Medline: 17132052]

5. Luppa M, Heinrich S, Angermeyer MC, König HH, Riedel-Heller SG. Cost-of-illness studies of depression: a systematic
review. J Affect Disord. 2007;98(1-2):29-43. [doi: 10.1016/j.jad.2006.07.017] [Medline: 16952399]

6. Hanson HM, Salmoni AW. Stakeholders' perceptions of programme sustainability: findings from a community-based fall
prevention programme. Public Health. 2011;125(8):525-532. [doi: 10.1016/j.puhe.2011.03.003] [Medline: 21802700]

7. Sharplin GR, Jones SBW, Hancock B, Knott VE, Bowden JA, Whitford HS. Mindfulness-based cognitive therapy: an
efficacious community-based group intervention for depression and anxiety in a sample of cancer patients. Med J Aust.
2010;193(S5):S79-S82. [doi: 10.5694/j.1326-5377.2010.tb03934.x] [Medline: 21542452]

8. Lengacher CA, Kip KE, Reich RR, Craig BM, Mogos M, Ramesar S, et al. A cost-effective mindfulness stress reduction
program: a randomized control trial for breast cancer survivors. Nurs Econ. 2015;33(4):210-218, 232. [Medline: 26477119]

9. Creswell JD. Mindfulness interventions. Annu Rev Psychol. 2017;68:491-516. [FREE Full text] [doi:
10.1146/annurev-psych-042716-051139] [Medline: 27687118]

10. Knight RW, Bean J, Wilton AS, Lin E. Cost-effectiveness of the mindfulness-based stress reduction methodology.
Mindfulness. 2015;6(6):1379-1386. [FREE Full text] [doi: 10.1007/s12671-015-0408-5]

11. Herman PM, Anderson ML, Sherman KJ, Balderson BH, Turner JA, Cherkin DC. Cost-effectiveness of mindfulness-based
stress reduction versus cognitive behavioral therapy or usual care among adults with chronic low back pain. Spine (Phila
Pa 1976). 2017;42(20):1511-1520. [FREE Full text] [doi: 10.1097/BRS.0000000000002344] [Medline: 28742756]

12. Garland EL, Froeliger B, Howard MO. Effects of mindfulness-oriented recovery enhancement on reward responsiveness
and opioid cue-reactivity. Psychopharmacology (Berl). 2014;231(16):3229-3238. [FREE Full text] [doi:
10.1007/s00213-014-3504-7] [Medline: 24595503]

13. Kamboj SK, Irez D, Serfaty S, Thomas E, Das RK, Freeman TP. Ultra-brief mindfulness training reduces alcohol consumption
in at-risk drinkers: a randomized double-blind active-controlled experiment. Int J Neuropsychopharmacol.
2017;20(11):936-947. [FREE Full text] [doi: 10.1093/ijnp/pyx064] [Medline: 29016995]

14. Hofmann SG, Sawyer AT, Witt AA, Oh D. The effect of mindfulness-based therapy on anxiety and depression: a meta-analytic
review. J Consult Clin Psychol. 2010;78(2):169-183. [FREE Full text] [doi: 10.1037/a0018555] [Medline: 20350028]

15. Ames CS, Richardson J, Payne S, Smith P, Leigh E. Mindfulness-based cognitive therapy for depression in adolescents.
Child Adolesc Ment Health. 2014;19(1):74-78. [FREE Full text] [doi: 10.1111/camh.12034] [Medline: 32878358]

16. Ma SH, Teasdale JD. Mindfulness-based cognitive therapy for depression: replication and exploration of differential relapse
prevention effects. J Consult Clin Psychol. 2004;72(1):31-40. [doi: 10.1037/0022-006X.72.1.31] [Medline: 14756612]

17. MacKenzie MB, Kocovski NL. Mindfulness-based cognitive therapy for depression: trends and developments. Psychol
Res Behav Manag. 2016;9:125-132. [FREE Full text] [doi: 10.2147/PRBM.S63949] [Medline: 27274325]

18. Mason O, Hargreaves I. A qualitative study of mindfulness-based cognitive therapy for depression. Br J Med Psychol.
2001;74(2):197-212. [FREE Full text] [doi: 10.1348/000711201160911]

19. Piet J, Hougaard E. The effect of mindfulness-based cognitive therapy for prevention of relapse in recurrent major depressive
disorder: a systematic review and meta-analysis. Clin Psychol Rev. 2011;31(6):1032-1040. [doi: 10.1016/j.cpr.2011.05.002]
[Medline: 21802618]

20. Segal ZV, Ferguson AMJ. Mindfulness-based cognitive therapy: treatment development from a common cognitive therapy
core. In: Leahy RL, editor. Science and Practice in Cognitive Therapy: Foundations, Mechanisms, and Applications. New
York City. Guilford Press; 2018:159-174.

21. Barnhofer T, Crane C, Hargus E, Amarasinghe M, Winder R, Williams J. Mindfulness-based cognitive therapy as a treatment
for chronic depression: a preliminary study. Behav Res Ther. 2009;47(5):366-373. [FREE Full text] [doi:
10.1016/j.brat.2009.01.019] [Medline: 19249017]

22. Kenny MA, Williams JMG. Treatment-resistant depressed patients show a good response to mindfulness-based cognitive
therapy. Behav Res Ther. 2007;45(3):617-625. [FREE Full text] [doi: 10.1016/j.brat.2006.04.008] [Medline: 16797486]

JMIR Res Protoc 2024 | vol. 13 | e53966 | p. 10https://www.researchprotocols.org/2024/1/e53966
(page number not for citation purposes)

Hooshmand Zaferanieh et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://apps.who.int/iris/handle/10665/43942
https://apps.who.int/iris/handle/10665/43942
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/208671
http://dx.doi.org/10.1001/archpsyc.62.6.617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15939839&dopt=Abstract
http://dx.doi.org/10.3109/10673229.2011.614099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21916825&dopt=Abstract
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0030442
http://dx.doi.org/10.1371/journal.pmed.0030442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17132052&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2006.07.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16952399&dopt=Abstract
http://dx.doi.org/10.1016/j.puhe.2011.03.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21802700&dopt=Abstract
http://dx.doi.org/10.5694/j.1326-5377.2010.tb03934.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21542452&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26477119&dopt=Abstract
https://www.annualreviews.org/content/journals/10.1146/annurev-psych-042716-051139
http://dx.doi.org/10.1146/annurev-psych-042716-051139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27687118&dopt=Abstract
https://doi.org/10.1007/s12671-015-0408-5
http://dx.doi.org/10.1007/s12671-015-0408-5
https://europepmc.org/abstract/MED/28742756
http://dx.doi.org/10.1097/BRS.0000000000002344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28742756&dopt=Abstract
https://europepmc.org/abstract/MED/24595503
http://dx.doi.org/10.1007/s00213-014-3504-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24595503&dopt=Abstract
https://academic.oup.com/ijnp/article/20/11/936/4060517?login=false
http://dx.doi.org/10.1093/ijnp/pyx064
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29016995&dopt=Abstract
https://europepmc.org/abstract/MED/20350028
http://dx.doi.org/10.1037/a0018555
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20350028&dopt=Abstract
https://acamh.onlinelibrary.wiley.com/doi/10.1111/camh.12034
http://dx.doi.org/10.1111/camh.12034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32878358&dopt=Abstract
http://dx.doi.org/10.1037/0022-006X.72.1.31
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14756612&dopt=Abstract
https://www.dovepress.com/mindfulness-based-cognitive-therapy-for-depression-trends-and-developm-peer-reviewed-fulltext-article-PRBM
http://dx.doi.org/10.2147/PRBM.S63949
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27274325&dopt=Abstract
https://doi.org/10.1348/000711201160911
http://dx.doi.org/10.1348/000711201160911
http://dx.doi.org/10.1016/j.cpr.2011.05.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21802618&dopt=Abstract
https://www.sciencedirect.com/science/article/pii/S0005796709000333?via%3Dihub
http://dx.doi.org/10.1016/j.brat.2009.01.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19249017&dopt=Abstract
https://www.sciencedirect.com/science/article/pii/S0005796706000994?via%3Dihub
http://dx.doi.org/10.1016/j.brat.2006.04.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16797486&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


23. Kingston T, Dooley B, Bates A, Lawlor E, Malone K. Mindfulness-based cognitive therapy for residual depressive symptoms.
Psychol Psychother: Theory, Res Pract. 2007;80(Pt 2):193-203. [doi: 10.1348/147608306X116016] [Medline: 17535594]

24. Hawley LL, Schwartz D, Bieling PJ, Irving J, Corcoran K, Farb NAS, et al. Mindfulness practice, rumination and clinical
outcome in mindfulness-based treatment. Cogn Ther Res. 2014;38(1):1-9. [FREE Full text] [doi: 10.1007/s10608-013-9586-4]

25. Michalak J, Hölz A, Teismann T. Rumination as a predictor of relapse in mindfulness-based cognitive therapy for depression.
Psychol Psychother: Theory, Res Pract. 2011;84(2):230-236. [doi: 10.1348/147608310X520166] [Medline: 22903859]

26. van Vugt MK, Hitchcock P, Shahar B, Britton W. The effects of mindfulness-based cognitive therapy on affective memory
recall dynamics in depression: a mechanistic model of rumination. Front Hum Neurosci. 2012;6:257. [FREE Full text] [doi:
10.3389/fnhum.2012.00257] [Medline: 23049507]

27. Lorant V, Croux C, Weich S, Deliège D, Mackenbach J, Ansseau M. Depression and socio-economic risk factors: 7-year
longitudinal population study. Br J Psychiatry. 2007;190:293-298. [FREE Full text] [doi: 10.1192/bjp.bp.105.020040]
[Medline: 17401034]

28. Sareen J, Afifi TO, McMillan KA, Asmundson GJG. Relationship between household income and mental disorders: findings
from a population-based longitudinal study. Arch Gen Psychiatry. 2011;68(4):419-427. [FREE Full text] [doi:
10.1001/archgenpsychiatry.2011.15] [Medline: 21464366]

29. Courneya PT, Palattao KJ, Gallagher JM. HealthPartners' online clinic for simple conditions delivers savings of $88 per
episode and high patient approval. Health Aff (Millwood). 2013;32(2):385-392. [doi: 10.1377/hlthaff.2012.1157] [Medline:
23381532]

30. Hilty DM, Ferrer DC, Parish MB, Johnston B, Callahan EJ, Yellowlees PM. The effectiveness of telemental health: a 2013
review. Telemed e-Health. 2013;19(6):444-454. [FREE Full text] [doi: 10.1089/tmj.2013.0075] [Medline: 23697504]

31. MacDonell KW, Prinz RJ. A review of technology-based youth and family-focused interventions. Clin Child Fam Psychol
Rev. 2017;20(2):185-200. [FREE Full text] [doi: 10.1007/s10567-016-0218-x] [Medline: 27787701]

32. Spaulding R, Belz N, DeLurgio S, Williams AR. Cost savings of telemedicine utilization for child psychiatry in a rural
Kansas community. Telemed e-Health. 2010;16(8):867-871. [doi: 10.1089/tmj.2010.0054] [Medline: 20925567]

33. Smith AC, Scuffham P, Wootton R. The costs and potential savings of a novel telepaediatric service in Queensland. BMC
Health Serv Res. 2007;7:35. [FREE Full text] [doi: 10.1186/1472-6963-7-35] [Medline: 17331259]

34. Swanepoel DW, Clark JL, Koekemoer D, Hall JW, Krumm M, Ferrari DV, et al. Telehealth in audiology: the need and
potential to reach underserved communities. Int J Audiol. 2010;49(3):195-202. [doi: 10.3109/14992020903470783] [Medline:
20151929]

35. Brown EM. The Ontario telemedicine network: a case report. Telemed e-Health. 2013;19(5):373-376. [doi:
10.1089/tmj.2012.0299] [Medline: 23301768]

36. Aboujaoude E, Salame W, Naim L. Telemental health: a status update. World Psychiatry. 2015;14(2):223-230. [FREE Full
text] [doi: 10.1002/wps.20218] [Medline: 26043340]

37. Gilmore AK, Davis MT, Grubaugh A, Resnick H, Birks A, Denier C, et al. "Do you expect me to receive PTSD care in a
setting where most of the other patients remind me of the perpetrator?": Home-based telemedicine to address barriers to
care unique to military sexual trauma and veterans affairs hospitals. Contemp Clin Trials. 2016;48:59-64. [FREE Full text]
[doi: 10.1016/j.cct.2016.03.004] [Medline: 26992740]

38. Dorsey ER, Topol EJ. State of telehealth. N Engl J Med. 2016;375(2):154-161. [doi: 10.1056/NEJMra1601705] [Medline:
27410924]

39. Ray KN, Chari AV, Engberg J, Bertolet M, Mehrotra A. Disparities in time spent seeking medical care in the United States.
JAMA Intern Med. 2015;175(12):1983-1986. [FREE Full text] [doi: 10.1001/jamainternmed.2015.4468] [Medline: 26437386]

40. Shore JH, Brooks E, Savin DM, Manson SM, Libby AMJ. An economic evaluation of telehealth data collection with rural
populations. Psychiatr Serv. 2007;58(6):830-835. [FREE Full text] [doi: 10.1176/ps.2007.58.6.830] [Medline: 17535944]

41. Stirman SW, Miller CJ, Toder K, Calloway A. Development of a framework and coding system for modifications and
adaptations of evidence-based interventions. Implement Sci. 2013;8:65. [FREE Full text] [doi: 10.1186/1748-5908-8-65]
[Medline: 23758995]

42. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med.
2001;16(9):606-613. [FREE Full text] [doi: 10.1046/j.1525-1497.2001.016009606.x] [Medline: 11556941]

43. Segal ZV, Williams JMG, Teasdale JD. Mindfulness-Based Cognitive Therapy for Depression, 2nd Edition. New York
City. The Guilford Press; 2013.

44. Prowse PT, Meadows G, Enticott J. An exploratory study into the effectiveness of fidelity scales in the delivery of
mindfulness-based cognitive therapy. Mindfulness. 2015;6(6):1401-1410. [FREE Full text] [doi: 10.1007/s12671-015-0412-9]

45. Derogatis LR, Melisaratos N. The brief symptom inventory: an introductory report. Psychol Med. 1983;13(3):595-605.
[FREE Full text] [doi: 10.1017/s0033291700048017]

46. Warttig SL, Forshaw MJ, South J, White AK. New, normative, English-sample data for the short form Perceived Stress
Scale (PSS-4). J Health Psychol. 2013;18(12):1617-1628. [doi: 10.1177/1359105313508346] [Medline: 24155195]

47. Baer RA, Smith GT, Hopkins J, Krietemeyer J, Toney L. Using self-report assessment methods to explore facets of
mindfulness. Assessment. 2006;13(1):27-45. [doi: 10.1177/1073191105283504] [Medline: 16443717]

JMIR Res Protoc 2024 | vol. 13 | e53966 | p. 11https://www.researchprotocols.org/2024/1/e53966
(page number not for citation purposes)

Hooshmand Zaferanieh et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1348/147608306X116016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17535594&dopt=Abstract
https://doi.org/10.1007/s10608-013-9586-4
http://dx.doi.org/10.1007/s10608-013-9586-4
http://dx.doi.org/10.1348/147608310X520166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22903859&dopt=Abstract
https://www.frontiersin.org/articles/10.3389/fnhum.2012.00257/full
http://dx.doi.org/10.3389/fnhum.2012.00257
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23049507&dopt=Abstract
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/depression-and-socioeconomic-risk-factors-7year-longitudinal-population-study/900E572AC0539557B9A4CF0D39257422
http://dx.doi.org/10.1192/bjp.bp.105.020040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17401034&dopt=Abstract
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/211213
http://dx.doi.org/10.1001/archgenpsychiatry.2011.15
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21464366&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2012.1157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23381532&dopt=Abstract
https://europepmc.org/abstract/MED/23697504
http://dx.doi.org/10.1089/tmj.2013.0075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23697504&dopt=Abstract
https://europepmc.org/abstract/MED/27787701
http://dx.doi.org/10.1007/s10567-016-0218-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27787701&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2010.0054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20925567&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-7-35
http://dx.doi.org/10.1186/1472-6963-7-35
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17331259&dopt=Abstract
http://dx.doi.org/10.3109/14992020903470783
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20151929&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2012.0299
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23301768&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1002/wps.20218
https://onlinelibrary.wiley.com/doi/10.1002/wps.20218
http://dx.doi.org/10.1002/wps.20218
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26043340&dopt=Abstract
https://europepmc.org/abstract/MED/26992740
http://dx.doi.org/10.1016/j.cct.2016.03.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26992740&dopt=Abstract
http://dx.doi.org/10.1056/NEJMra1601705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27410924&dopt=Abstract
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2451279
http://dx.doi.org/10.1001/jamainternmed.2015.4468
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26437386&dopt=Abstract
https://ps.psychiatryonline.org/doi/full/10.1176/ps.2007.58.6.830
http://dx.doi.org/10.1176/ps.2007.58.6.830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17535944&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-8-65
http://dx.doi.org/10.1186/1748-5908-8-65
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23758995&dopt=Abstract
https://europepmc.org/abstract/MED/11556941
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11556941&dopt=Abstract
https://doi.org/10.1007/s12671-015-0412-9
http://dx.doi.org/10.1007/s12671-015-0412-9
https://doi.org/10.1017/S0033291700048017
http://dx.doi.org/10.1017/s0033291700048017
http://dx.doi.org/10.1177/1359105313508346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24155195&dopt=Abstract
http://dx.doi.org/10.1177/1073191105283504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16443717&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


48. Kamradt JM, Nikolas MA, Burns GL, Garner AA, Jarrett MA, Luebbe AM, et al. Barkley Deficits in Executive Functioning
Scale (BDEFS): validation in a large multisite college sample. Assessment. 2021;28(3):964-976. [FREE Full text] [doi:
10.1177/1073191119869823] [Medline: 31431045]

49. Bower P, Byford S, Sibbald B, Ward E, King M, Lloyd M, et al. Randomised controlled trial of non-directive counselling,
cognitive-behaviour therapy, and usual general practitioner care for patients with depression. II: cost effectiveness. BMJ.
2000;321(7273):1389-1392. [FREE Full text] [doi: 10.1136/bmj.321.7273.1389] [Medline: 11099285]

50. Byford S, Knapp M, Greenshields J, Ukoumunne OC, Jones V, Thompson S, et al. Cost-effectiveness of brief cognitive
behaviour therapy versus treatment as usual in recurrent deliberate self-harm: a decision-making approach. Psychol Med.
2003;33(6):977-986. [doi: 10.1017/s0033291703008183] [Medline: 12946082]

51. Kuyken W, Byford S, Taylor RS, Watkins E, Holden E, White K, et al. Mindfulness-based cognitive therapy to prevent
relapse in recurrent depression. J Consult Clin Psychol. 2008;76(6):966-978. [doi: 10.1037/a0013786] [Medline: 19045965]

52. Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, et al. Relationship of childhood abuse and
household dysfunction to many of the leading causes of death in adults. The Adverse Childhood Experiences (ACE) study.
Am J Prev Med. 1998;14(4):245-258. [FREE Full text] [doi: 10.1016/s0749-3797(98)00017-8] [Medline: 9635069]

53. Weathers FW, Keane TM, Davidson JR. Clinician-administered PTSD scale: a review of the first ten years of research.
Depress Anxiety. 2001;13(3):132-156. [doi: 10.1002/da.1029] [Medline: 11387733]

54. Zgierska A, Rabago D, Zuelsdorff M, Coe C, Miller M, Fleming M. Mindfulness meditation for alcohol relapse prevention:
a feasibility pilot study. J Addict Med. 2008;2(3):165-173. [FREE Full text] [doi: 10.1097/ADM.0b013e31816f8546]
[Medline: 21768988]

55. Fisher RA. Statistical Methods for Research Workers, 11th Edition. Rev. Edinburgh. Oliver and Boyd; 1925.
56. Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd Edition. Hillsdale, NJ. L. Erlbaum Associates; 1988.
57. Cohen J. A power primer. Psychol Bull. 1992;112(1):155-159. [doi: 10.1037//0033-2909.112.1.155] [Medline: 19565683]
58. Roy J. Applied longitudinal analysis, second edition, by G. M. Fitzmaurice, N. M. Laird, and J. H. Ware. J Biopharm Stat.

2013;23(2):491-492. [FREE Full text] [doi: 10.1080/10543406.2012.755660]
59. Hayes AF, Rockwood NJ. Regression-based statistical mediation and moderation analysis in clinical research: observations,

recommendations, and implementation. Behav Res Ther. 2017;98:39-57. [doi: 10.1016/j.brat.2016.11.001] [Medline:
27865431]

60. Freeman PR. The performance of the two-stage analysis of two-treatment, two-period crossover trials. Stat Med.
1989;8(12):1421-1432. [doi: 10.1002/sim.4780081202] [Medline: 2616932]

61. Chan AW, Tetzlaff JM, Gøtzsche PC, Altman DG, Mann H, Berlin JA, et al. SPIRIT 2013 explanation and elaboration:
guidance for protocols of clinical trials. BMJ. 2013;346:e7586. [FREE Full text] [doi: 10.1136/bmj.e7586] [Medline:
23303884]

62. Penn E, Tracy DK. The drugs don't work? Antidepressants and the current and future pharmacological management of
depression. Ther Adv Psychopharmacol. 2012;2(5):179-188. [FREE Full text] [doi: 10.1177/2045125312445469] [Medline:
23983973]

63. Henssler J, Heinz A, Brandt L, Bschor T. Antidepressant withdrawal and rebound phenomena. Dtsch Arztebl Int.
2019;116(20):355-361. [FREE Full text] [doi: 10.3238/arztebl.2019.0355] [Medline: 31288917]

64. Cristóbal-Narváez P, Haro JM, Koyanagi A. Perceived stress and depression in 45 low- and middle-income countries. J
Affect Disord. 2020;274:799-805. [FREE Full text] [doi: 10.1016/j.jad.2020.04.020] [Medline: 32664017]

65. Williams SG, Turner-Henson A, Davis S, Soistmann HC. Relationships among perceived stress, bullying, cortisol, and
depressive symptoms in ninth-grade adolescents: a pilot study. Biol Res Nurs. 2017;19(1):65-70. [doi:
10.1177/1099800416656396] [Medline: 27358260]

66. Wang S, Zhao Y, Zhang L, Wang X, Wang X, Cheng B, et al. Stress and the brain: perceived stress mediates the impact
of the superior frontal gyrus spontaneous activity on depressive symptoms in late adolescence. Hum Brain Mapp.
2019;40(17):4982-4993. [FREE Full text] [doi: 10.1002/hbm.24752] [Medline: 31397949]

67. Desrosiers A, Klemanski DH, Nolen-Hoeksema S. Mapping mindfulness facets onto dimensions of anxiety and depression.
Behav Ther. 2013;44(3):373-384. [FREE Full text] [doi: 10.1016/j.beth.2013.02.001] [Medline: 23768665]

68. Smith JL, Allen JW, Haack C, Wehrmeyer K, Alden K, Lund MB, et al. The impact of app-delivered mindfulness meditation
on functional connectivity and self-reported mindfulness among health profession trainees. Mindfulness (N Y).
2021;12(1):92-106. [FREE Full text] [doi: 10.1007/s12671-020-01502-7] [Medline: 33052251]

69. Schmeichel BJ, Tang D. Individual differences in executive functioning and their relationship to emotional processes and
responses. Curr Dir Psychol Sci. 2015;24(2):93-98. [FREE Full text] [doi: 10.1177/0963721414555178]

70. Kaufman EA, Xia M, Fosco G, Yaptangco M, Skidmore CR, Crowell SE. The Difficulties in Emotion Regulation Scale
Short Form (DERS-SF): validation and replication in adolescent and adult samples. J Psychopathol Behav Assess.
2016;38(3):443-455. [FREE Full text] [doi: 10.1007/s10862-015-9529-3]

71. Gallant SN. Mindfulness meditation practice and executive functioning: breaking down the benefit. Conscious Cogn.
2016;40:116-130. [FREE Full text] [doi: 10.1016/j.concog.2016.01.005] [Medline: 26784917]

JMIR Res Protoc 2024 | vol. 13 | e53966 | p. 12https://www.researchprotocols.org/2024/1/e53966
(page number not for citation purposes)

Hooshmand Zaferanieh et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://europepmc.org/abstract/MED/31431045
http://dx.doi.org/10.1177/1073191119869823
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31431045&dopt=Abstract
https://www.bmj.com/content/321/7273/1389
http://dx.doi.org/10.1136/bmj.321.7273.1389
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11099285&dopt=Abstract
http://dx.doi.org/10.1017/s0033291703008183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12946082&dopt=Abstract
http://dx.doi.org/10.1037/a0013786
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19045965&dopt=Abstract
https://www.ajpmonline.org/article/S0749-3797(98)00017-8/fulltext
http://dx.doi.org/10.1016/s0749-3797(98)00017-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9635069&dopt=Abstract
http://dx.doi.org/10.1002/da.1029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11387733&dopt=Abstract
https://europepmc.org/abstract/MED/21768988
http://dx.doi.org/10.1097/ADM.0b013e31816f8546
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21768988&dopt=Abstract
http://dx.doi.org/10.1037//0033-2909.112.1.155
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19565683&dopt=Abstract
https://doi.org/10.1080/10543406.2012.755660
http://dx.doi.org/10.1080/10543406.2012.755660
http://dx.doi.org/10.1016/j.brat.2016.11.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27865431&dopt=Abstract
http://dx.doi.org/10.1002/sim.4780081202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2616932&dopt=Abstract
https://www.bmj.com/content/346/bmj.e7586
http://dx.doi.org/10.1136/bmj.e7586
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23303884&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2045125312445469
http://dx.doi.org/10.1177/2045125312445469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23983973&dopt=Abstract
https://www.aerzteblatt.de/int/archive/article/207333
http://dx.doi.org/10.3238/arztebl.2019.0355
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31288917&dopt=Abstract
https://www.sciencedirect.com/science/article/pii/S0165032719324541?via%3Dihub
http://dx.doi.org/10.1016/j.jad.2020.04.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32664017&dopt=Abstract
http://dx.doi.org/10.1177/1099800416656396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27358260&dopt=Abstract
https://onlinelibrary.wiley.com/doi/epdf/10.1002/hbm.24752
http://dx.doi.org/10.1002/hbm.24752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31397949&dopt=Abstract
https://europepmc.org/abstract/MED/23768665
http://dx.doi.org/10.1016/j.beth.2013.02.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23768665&dopt=Abstract
https://link.springer.com/article/10.1007/s12671-020-01502-7
http://dx.doi.org/10.1007/s12671-020-01502-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33052251&dopt=Abstract
https://doi.org/10.1177/0963721414555178
http://dx.doi.org/10.1177/0963721414555178
https://doi.org/10.1007/s10862-015-9529-3
http://dx.doi.org/10.1007/s10862-015-9529-3
https://www.sciencedirect.com/science/article/abs/pii/S1053810016300058?via%3Dihub
http://dx.doi.org/10.1016/j.concog.2016.01.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26784917&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Abbreviations
DSM-5: Diagnostic and Statistical Manual of Mental Disorders (Fifth Edition)
GLMM: generalized linear mixed effects model
ICD-11: International Classification of Diseases, 11th Revision
IRB: institutional review board
MBCT: mindfulness-based cognitive therapy
MBI: mindfulness-based intervention
MDD: major depressive disorder
PHQ-9: Patient Health Questionnaire-9
PI: principal investigator
SPIRIT: Standard Protocol Items: Recommendations for Interventional Trials
TAU: treatment as usual
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