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Abstract

Background: Augmented mindfulness-based cognitive therapy (MBCT) with treatment as usual (mainly pharmacotherapy) is
reported to be effective after treatment for anxiety disorders. However, whether its effectiveness persists in the long term is
unclear.

Objective: This study aims to examine the feasibility, acceptability, and effectiveness of a follow-up program by conducting a
feasibility randomized controlled trial (RCT) that compares augmented MBCT with follow-up sessions and that without follow-up
sessions in preparation for a definitive RCT.

Methods: The study involves an 8-week MBCT with a 10-month follow-up. Patients aged 20 to 65 years who meet the Diagnostic
and Statistical Manual of Mental Disorders, 4th edition (DSM-IV) criteria for panic disorder, agoraphobia, or social anxiety
disorder, which is not remitted with usual treatment for at least 4 weeks, will be included in the study and randomly allocated to
receive augmented MBCT with follow-up sessions or augmented MBCT without follow-up sessions. For this feasibility RCT,
the primary outcomes are (1) study inclusion rate, (2) dropout rate, (3) attendance rate, and (4) mean and standard deviation of
several clinical measures at 8 weeks and 5, 8, and 12 months.

Results: We started recruiting participants in January 2020, and 43 participants have been enrolled up to January 2021. The
study is ongoing, and data collection will be completed by May 2022.

Conclusions: This study is novel in terms of its design, which compares augmented MBCT with and without follow-up sessions.
The limitations of the trial are as follows: (1) mixed participants in terms of the delivery mode of the intervention, and (2) lack
of a pharmacotherapy-alone arm. Owing to its novelty and significance, this study will provide fruitful knowledge for future
definitive RCTs.

Trial Registration: UMIN Clinical Trials Registry UMIN000038626; https://tinyurl.com/2p9dtxzh

International Registered Report Identifier (IRRID): DERR1-10.2196/33776
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Introduction

Background
Anxiety disorders are the most prevalent mental disorders
worldwide [1]. The global 12-month prevalence rate is estimated
to be 7.3% [2,3], although prevalence varies across regions (eg,
from 3.3% to 18.1% [4-6]). The early age of onset [7] and high
probability of relapse [8] prolong the course of the disease,
negatively affecting patients socially and chronically [9]. The
cumulative remission rates are as low as 35% for social anxiety
disorders, 42% for panic disorders with agoraphobia, and 50%
for generalized anxiety disorders over a 10-year period [10].
Such features of the disorder place a considerable burden on
society. In 2015, anxiety disorders were the sixth leading
contributor to nonfatal health loss globally, generating a global
total of 24.6 million years lost due to disability [11]. The impact
becomes more obvious when the burden is converted into a
monetary measure. The societal costs of anxiety disorders were
42.3 billion USD in the United States (1990) [12], 8.9 billion
GBP (11.9 billion USD) in the United Kingdom (2007) [13],
and 2.4 trillion JPY (27 billion USD) in Japan (2008) [14].

Major clinical guidelines suggest pharmacotherapy and cognitive
behavioral therapy (CBT) as the recommended treatments for
anxiety disorders [15-17]. However, because of an
overwhelming shortage of CBT therapists, a limited number of
patients (4.5% in the United States) are able to access CBT [18].
Consequently, pharmacotherapy is currently the dominant
treatment strategy. Although the effectiveness of
pharmacotherapy for anxiety disorders has been confirmed,
remission rates remain between 25% and 35% [19]. Therefore,
developing a subsequent  t reatment for
pharmacotherapy-refractory patients, which is effectual and
cost-effective in the long term, is important.

Mindfulness-based cognitive therapy (MBCT) [20], which
integrates mindfulness-based stress reduction (MBSR) programs
with the essence of CBT [21], is a candidate option. MBCT
cultivates mindfulness and nonjudgmental present-moment
awareness, which allows people to become aware of their bodily
sensations, feelings, and thoughts. MBCT is normally offered
in a group format and could be more efficient than individual
CBT.

What We Already Know
MBCT has a significant favorable effect on anxiety disorders
[22-28]. Even in a setting where the majority of patients manifest
pharmacotherapy resistance, MBCT augmented with
pharmacotherapy appears to be more effective than
pharmacotherapy alone at posttreatment [29]. However, its
long-term effectiveness is unclear. For treatment-resistant
depression, Eisendrath et al [30] showed that the effects of
augmented MBCT on the reduction of Hamilton Depression
Rating Scale scores at posttreatment disappeared 1 year later.
One possible explanation is that termination of the treatment

discourages patients from continuing to practice mindfulness
meditation posttreatment.

Rationale for the Study
As Segal et al indicated [31], although the practice time does
not directly affect the clinical outcome, it could affect the
outcome mediated by the “decentering” skill improved by the
meditation practice. Given that the practice time diminishes as
the intervention terminates [32], adding follow-up sessions
posttreatment would encourage patients to practice meditation
continuously, possibly leading to a better outcome through the
improvement of the core skill of decentering. Therefore, in
anticipation of future definitive randomized controlled trials
(RCTs), we decided to conduct a feasibility RCT to compare
augmented MBCT (ie, MBCT plus pharmacotherapy) with
follow-up sessions and augmented MBCT without follow-up
in order to (1) assess the feasibility, safety, and effectiveness
of augmented MBCT with follow-up sessions and (2) compare
clinical outcomes between the 2 arms.

Aim
This study aims to examine the feasibility, acceptability, and
effectiveness of a follow-up program in an augmented MBCT
scheme by conducting a feasibility RCT between augmented
MBCT with and that without follow-up sessions.

Methods

Participants
The study is being conducted at Keio University Hospital in
Tokyo, Japan. We will recruit participants from the Department
of Neuropsychiatry. Patients are eligible for the study if they
are between the ages of 20 and 65 years; meet the Diagnostic
and Statistical Manual of Mental Disorders, 4th edition
(DSM-IV) criteria for panic disorder, agoraphobia, or social
anxiety disorder, which is not remitted with usual treatment
(pharmacotherapy) for at least 4 weeks; and are capable of
providing written consent. The exclusion criteria are substance
abuse or dependence, antisocial personality disorder, severe
suicidality, self-harm, organic brain damage, severe physical
illness, and other appropriate factors deemed by the principal
investigator. Patients who are unlikely to attend for 12 months
(eg, expected to be moving) will be excluded.

Enrollment
During usual consultation, the psychiatrist will provide brief
information on the study with a leaflet and ask the patients about
their willingness to participate in the study. If the patients show
interest, the study psychiatrist will arrange an appointment for
an interview. The study psychiatrist will explain exhaustively
the details of the expected benefits and risks of participation in
the study, as well as discuss any questions from the candidate
participants. The patients will be evaluated for study eligibility
by the study psychiatrist or psychologist.
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The study psychiatrist or psychologist will assess the diagnosis
of the participants using the Japanese version of the Structured
Clinical Interview for DSM-IV (SCID) Axis I Disorders [33]
under the supervision of MS, who has completed training in the
administration of semistructured interviews. Written informed
consent will be obtained from eligible participants after the
study procedures are explained in detail.

Baseline Assessment
Participants will be asked to fill a battery of questionnaires
relevant to demographic and psychosocial data. Psychological
scales include the State-Trait Anxiety Inventory (STAI), Panic
and Agoraphobia Scale (PAS), Liebowitz Social Anxiety Scale
(LSAS), Experiences Questionnaire (EQ), Short-Form 36-Item
Health Survey (SF-36), Scale of Positive and Negative
Experience (SPANE), Rosenberg Self-Esteem Scale (RSES),
Five Facet Mindfulness Questionnaire (FFMQ), Connor
Davidson Resilience Scale (CDRISC), Self-Compassion Scale
(SCS), 16-item Quick Inventory of Depressive Symptomatology
(QIDS), Generalized Anxiety Disorder Assessment-7 (GAD7),
Perceived Stress Scale (PSS), World Health Organization Health

and Work Performance Questionnaire (WHO-HPQ), Satisfaction
With Life Scale (SWLS), Flourishing Scale (FS),
Multidimensional Assessment of Interoceptive Awareness
(MAIA), EuroQoL-5 Dimensions (EQ-5D), health care service
use (including medication), Hamilton Anxiety Scale (HAM-A),
and interoception. All assessments, except for the latter 2 (ie,
HAM-A and interoception), are intended to be conducted in a
self-report format.

Randomization
Eligible participants will be randomly allocated to either the
augmented MBCT with follow-up sessions group or MBCT
without follow-up sessions group (1:1 ratio). A
computer-generated random number stratified by diagnosis (ie,
panic disorder/agoraphobia and social anxiety disorder) and
baseline score for the STAI will be assigned to each participant.
The Project Management Office at Keio Center of Clinical
Research, which is an independent institution from the study
group, will manage the randomization process. The flow of the
recruitment of participants is shown in Figure 1.
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Figure 1. Flow of the study. MBCT: mindfulness-based cognitive therapy.

Blinding
The randomization status will not be blinded to both participants
and therapists because of the nature of the psychological
intervention. The raters blind to the allocation status will
perform assessments for interoception and HAM-A. Both
participants and therapists will be strongly indicated not to report
their treatment allocation at rater-administered assessments.
The assessors are independent and not involved in the treatment
administration.

Interventions

MBCT With Follow-up Sessions Group
The patients in the intervention group will be offered an 8-week
MBCT followed by a 10-month follow-up program. The MBCT

consists of 8 weekly sessions in a group format. Each session
lasts for 2 hours. In the program, participants practice
mindfulness meditation as well as cognitive exercise. Minimum
modifications have been made to the original version of MBCT
[20] because the study targets patients with anxiety disorders
rather than those with depression. Specifically, we have replaced
psychoeducation of depression with that of anxiety. Table 1
describes the themes and contents of each session. The
participants will be requested to practice mindfulness meditation
for approximately 30 minutes daily and to record the duration
of time they meditated and the meditation type.
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Table 1. Themes and content of the program.

ContentThemeSession

Automatic pilot1 • Psychoeducation: What is mindfulness?
• Exercise: Mindfulness eating (“raisin exercise”)/body scan
• Homework: Mindfulness of a routine activity/body scan

Dealing with barriers2 • Psychoeducation: Association of mood and thoughts
• Exercise: Thoughts and feelings exercise/body scan/mindful breathing meditation
• Homework: Body scan/breathing meditation/pleasant events calendar

Mindfulness of the breath3 • Psychoeducation: Awareness of mind wandering and focusing on the breath
• Exercise: Breathing meditation/gentle yoga/mindful walking
• Homework: Breathing meditation/gentle yoga/mindful walking/unpleasant events calendar

Staying present4 • Psychoeducation: Staying present/about anxiety symptomsa

• Exercise: Meditation of sounds and thoughts/breathing meditation
• Homework: Meditation of sounds and thoughts/breathing meditation/3-minute breathing space

Allowing/letting be5 • Psychoeducation: Exploring difficulty
• Exercise: Breathing meditation/meditation of sounds and thoughts/exploring difficulty
• Homework: Breathing meditation/meditation of sounds and thoughts/exploring difficulty/3-minute

breathing space

Thoughts are not facts6 • Psychoeducation: Cognitive biases
• Exercise: Breathing meditation/meditation of sounds and thoughts/exploring difficulty
• Homework: Breathing meditation/meditation of sounds and thoughts/exploring difficulty/3-minute

breathing space

How can I best

take care of myself?

7 • Psychoeducation: Choosing functional behaviors/behavioral activation/identifying triggers
• Exercise: Mindfulness meditation of sounds and thoughts/breathing meditation
• Homework: Meditation of sounds and thoughts/breathing meditation/3-minute breathing space plus

action plan

Using what has been learned to
deal with future mood

8 • Personal reflections of course/plans for future practice and strategies for maintaining momen-
tum/farewell

• Exercise: Body scan/breathing meditation

aThe lecture relevant to depression has been replaced by that about anxiety in session 4.

After the completion of the 8-week MBCT, the participants in
the intervention group will be offered to continue the 10-month
follow-up program. The program is designed to consist of 2
elements. The first is the 10 monthly follow-up sessions. The
participants will be encouraged to attend 1.5-hour–long monthly
follow-up sessions, where they will meditate together and share
their experiences of mindfulness in daily life. The second
element is the use of mindfulness apps in daily life. Participants
in the group will be provided with mindfulness apps developed
by the research team to be used during the follow-up period.
The participants can access the apps either from a smartphone
or PC and stream/download the meditation instructions easily.
In addition, they are encouraged to send their mindfulness
experiences in daily life to the research team every month. The
research team will post and share them with other participants
on the apps. The research team will also post relevant articles
to support participants in continuing the practice. No regular
homework will be offered during the follow-up period.
Participants will be encouraged to meditate depending on their
needs.

The first (MS), second (A Ninomiya), and third (MN) authors
led the sessions. The first author is a qualified MBSR teacher
at the University of Massachusetts, with 10 years of experience

in mindfulness practice. The other 2 authors have been
practicing mindfulness for more than 5 years and have
experience in offering MBCT 5 times under the supervision of
the first author.

MBCT Without Follow-Up Sessions Group
Participants in the control group will also be offered the 8-week
MBCT. During the follow-up period, they will be encouraged
to continue practicing by themselves. However, no additional
intervention is intended to be provided after the 8-week MBCT.

Response During the COVID-19 Pandemic
MBCT and follow-up sessions were initially planned to be
offered in person. However, to ensure participant safety during
the COVID-19 pandemic, classes will be offered online.

Outcomes

Primary Outcomes
In this feasibility RCT, the primary outcomes are the (1) study
inclusion rate, (2) dropout rate, (3) attendance rate, and (4) mean
and standard deviation of the below clinical measures at 8 weeks
and 5, 8, and 12 months.
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Clinical Outcomes
The primary clinical outcome is the mean and standard deviation
of the STAI score in both groups at 8 weeks and 5, 8, and 12
months after the start of the intervention. The mean difference
and standard deviation of the STAI score between the groups
is also assessed.

The secondary clinical outcomes are PAS, LSAS, EQ, SF-36,
SPANE, RSES, FFMQ, CDRISC, SCS, QIDS, GAD7, PSS,
WHO-HPQ, SWLS, FS, MAIA, EQ-5D, HAM-A, and
interoception scores (baseline, 8 weeks, and 12 months only for
HAM-A and interoception); health service use; engagement in
meditation practice; and satisfaction with and expectation of
the classes.

Cost-effectiveness
Cost-effectiveness is assessed by the incremental
cost-effectiveness ratio, which represents the incremental cost
divided by the incremental effectiveness between the groups.
Incremental effectiveness is evaluated using quality-adjusted
life years calculated from the results of EQ-5D. The analyses
are conducted from a health care system perspective.

Instruments

STAI
The STAI is a commonly used measure of state and trait anxiety.
It can be used in clinical settings to diagnose anxiety and
distinguish it from depressive syndromes. It has 20 items for
assessing trait anxiety and 20 for assessing state anxiety.
Possible scores range from 20 to 80. Higher scores indicate
higher anxiety [34].

PAS
The PAS is a measure of illness severity in patients with panic
disorder (with or without agoraphobia). It has 13 items with a
5-point scale, which covers the following 5 subscales: panic
attacks, agoraphobic avoidance, anticipatory anxiety, disability,
and functional avoidance (health concerns). Higher scores
indicate more severity [35].

LSAS
This instrument is used to assess patients’ fear in a range of
social interactions and performance situations. The scale consists
of 24 items, which are categorized into the following 2 elements:
performance anxiety (13 items) and social situations (11 items).
Scores are between 0 and 144, with higher scores indicating
higher social anxiety [36].

EQ
The EQ is a 20-item self-report measure using a 5-point Likert
scale ranging from 1 (never) to 5 (always). The total score is
between 20 and 100. The scale focuses on decentering, defined
as the ability to view the self as separate and different from own
thoughts, the capacity for not reacting to negative experiences,
and the ability to be self-compassionate. The EQ has been found
to be reliable, and convergent and discriminant validities are
established for both general and clinical samples. The EQ is
also internally consistent, with temporal stability over a 1-month
period and good convergent validity [37,38].

SF-36
The SF-36 is a 36-item multipurpose health survey to evaluate
8 health domains of functional health and the level of well-being,
as well as physical and mental health summary measures and
a health utility index. Possible scores for each domain range
from 0 to 100, with higher scores indicating a better health status
[39].

SPANE
This measure is a 12-item scale to assess positive experiences
(6 items) and negative experiences (6 items). Because of the
generality of items included in the scale, it can not only assess
pleasant and unpleasant emotional feelings that are the focus
of most scales, but also reflect other conditions, such as interest,
flow, positive engagement, and physical pleasure. The positive
(SPANE-P) and negative (SPANE-N) scale scores range
between 6 and 30. Higher scores indicate a higher positive or
negative affective status. The score obtained on subtracting the
negative score from the positive score is called the SPANE-B
score, which is between −24 and 24 [40].

RSES
This is a brief self-rated assessment tool to evaluate self-esteem,
self-worth, acceptability, and confidence. It is the most
recognized and widely used measure for these metrics. It has
10 items with a Likert scale (1 = strongly disagree, 4 = strongly
agree). The total score ranges from 10 to 40, with higher scores
indicating better self-esteem [41].

FFMQ
This tool is a self-report questionnaire that assesses mindfulness.
It includes 5 factors, which are extracted on the basis of a factor
analysis of 5 mindfulness questionnaires developed
independently. The 5 facets are observing, describing, acting
with awareness, not judging one’s inner experience, and not
reacting to one’s inner experience. The total score ranges from
39 to 195, with higher scores representing a better mindfulness
status [42].

CDRISC
The CDRISC is a brief self-rated assessment to measure
resilience. The scale contains 25 items, all of which feature a
5-point Likert scale (4 = true nearly all of the time, 0 = not true
at all). The scale is rated based on how the subjects felt over
the past month. The total score ranges from 0 to 100, with higher
scores reflecting greater resilience [43].

SCS
This scale assesses a person’s ability to be kind and
understanding toward themself, as opposed to harsh and
self-critical in instances of pain or failure. It includes 29 items
and produces scores on 5 subscales (self-kindness,
self-judgment, common humanity, isolation, mindfulness, and
overidentification). The subscale scores represent the mean of
each subscale’s item scores. Participants are asked to answer
how often they had certain thoughts and feelings (1 = rarely to
5 = very often or always). Therefore, each subscale score is
between 1 and 5. Higher scores indicate more self-compassion
[44].
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QIDS
The QIDS is a self-rated questionnaire to assess depressive
symptoms, which is widely used. The responses to 16 separate
items on the QIDS are converted into 9 DSM-IV symptom
criterion domains. The total score is between 0 and 27. Higher
scores indicate higher levels of depressive symptoms [45].

GAD7
GAD7 was developed to ask patients how often they experienced
a set of symptoms in the past 2 weeks. Respondents respond
using 4 response options on a Likert scale (0 = not at all to 3 =
nearly every day). In addition, an item assessing the duration
of anxiety symptoms is included. Therefore, GAD7 scores are
between 0 and 21. Scores of 5, 10, and 15 represent mild,
moderate, and severe anxiety symptoms, respectively [46].

PSS
The PSS was designed to measure the degree to which situations
in one’s life are appraised as stressful. The scale has the
following 2 versions: the 14-item version (PSS-14) and the
10-item version (PSS-10), with 4 items removed from the
14-item version. We use the PSS-10 in this study. This scale
assesses perceived stressful experiences or stress responses in
the previous month. Each item is rated on a 5-point Likert scale
(4 = never, 0 = very often) to identify positive experiences or
responses. The total score ranges from 0 to 40, with higher
scores representing higher stress levels [47].

WHO-HPQ
The WHO-HPQ is a self-report instrument designed to estimate
the workplace costs of health problems in terms of self-reported
sickness absence and reduced job performance (presenteeism).
Presenteeism is measured using the following two questions:
“On a scale from 0 to 10, where 0 is the worst job performance
anyone could have at your job and 10 is the performance of a
top worker, how would you rate the usual performance of most
workers in a job similar to yours?” and “Using the same 0-10
scale, how would you rate your overall job performance on the
days you worked during the past four weeks?” A low
presenteeism score indicates poor performance [48].

SWLS
This scale is a 5-item self-reported questionnaire to evaluate
the cognitive aspect of subjective well-being. Scores for each
subscale range from 1 (strongly disagree) to 7 (strongly agree).
The total score ranges from 5 to 35, with higher scores indicating
higher satisfaction [49].

FS
This scale includes 8 items relevant to significant aspects of
human functioning, ranging from positive relationships to
feelings of competence, meaning, and purpose in life. Each item
is answered on a 7-point scale that ranges from 1 (strong
disagreement) to 7 (strong agreement). Possible scores range
between 8 (strong disagreement with all items) and 56 (strong
agreement with all items). Higher scores indicate that
respondents viewed themselves positively in important areas
of functioning [40].

MAIA
The MAIA is a self-report scale for experimental interoception
research and for the assessment of mind-body therapies [50]. It
is a 32-item self-report instrument to assess interoceptive
awareness on the following 8 subscales: noticing, not distracting,
not worrying, attention regulation, emotional awareness,
self-regulation, body listening, and trusting. Each subscale has
3 to 7 items, each assessed on a 6-point Likert scale (0 = never,
5 = always). Scores for each subscale range from 0 to 5. Higher
scores indicate better interoceptive awareness [51].

EQ-5D
EQ-5D is a standardized measure for assessing health-related
quality of life. Applicable to a wide range of health conditions
and treatments, it provides a simple descriptive profile and a
single index value for health status. The score ranges between
0 (death) and 1 (perfect health) [52].

HAM-A
HAM-A is a rating scale used to measure the severity of anxiety
symptoms. It includes 14 items that measure both psychiatric
and somatic anxiety. Each item is scored from 0 (not present)
to 4 (severe), with a total score between 0 and 56. HAM-A has
a structured interview guide (Structured Interview Guide for
Hamilton Anxiety Scale: SIGH-A) [53,54].

Interoception
To assess interoception objectively, we use a heartbeat detection
task that has been used and validated worldwide. The
participants are asked to wear a pulse oximeter on their finger,
which is connected to a PC to evaluate their actual pulse. They
are also asked to count the heartbeat felt during various
measurement periods. Interoceptive accuracy is measured based
on the discrepancy between the number of actual and reported
heartbeats [55,56]. The validity and reliability of all measures
of the original and Japanese versions, except the Japanese
version of the PAS, have been confirmed [34-54,57-74]. With
respect to the Japanese version of the PAS, although it shows
sufficient reliability, the authors recommend using it as a
secondary outcome, because the criterion-related validity
indicates “relatively strong correlation” (ie, the correlation
coefficient ranges between 0.48 and 0.68). We judge it to be
sufficient for use as a secondary outcome.

Schedule for Assessments
All participants will be requested to fill the self-report measures
at 4 weeks (the intervention midpoint) and 8 weeks
(postintervention), and at 3, 6, and 10 months postintervention,
as well as complete the baseline assessments. HAM-A and
interoception will be assessed at baseline (0 weeks), at the end
of the MBCT (8 weeks), and at 10 months postintervention. We
will allow for a range of ±2 weeks from the scheduled evaluation
date for the evaluation during the intervention period and ±4
weeks from the scheduled evaluation date for the evaluation
during the follow-up period. For those who are unable to come
to the hospital to complete the self-rated scales, we will contact
them and ask them to fill out and return the above evaluation
items by mail or telephone. The assessment schedule is
presented in Table 2.
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Table 2. Schedule of assessments

Study period

Follow-up periodIntervention periodScreening
period

10
mo

9
mo

8
mo

7
mo

6
mo

5
mo

4
mo

3
mo

2
mo

1
mo

8
wk

7
wk

6
wk

5
wk

4
wk

3
wk

2
wk

1
wk

Timepoint

✓Screening (SCIDa, etc)

✓Informed consent

✓✓✓✓✓✓✓✓✓✓✓✓✓✓✓✓✓✓MBCT with f/ub

✓✓✓✓✓✓✓✓MBCT without f/uc

✓✓✓✓✓✓STAId

✓✓✓✓✓✓PASe

✓✓✓✓✓✓LSASf

✓✓✓✓✓✓EQg

✓✓✓✓✓✓SF-36h

✓✓✓✓✓✓SPANEi

✓✓✓✓✓✓RSESj

✓✓✓✓✓✓FFMQk

✓✓✓✓✓✓CDRISCl

✓✓✓✓✓✓SCSm

✓✓✓✓✓✓QIDSn

✓✓✓✓✓✓GAD7o

✓✓✓✓✓✓PSSp

✓✓✓✓✓✓WHO-HPQq

✓✓✓✓✓✓SWLSr

✓✓✓✓✓✓FSs

✓✓✓✓✓✓MAIAt

✓✓✓✓✓✓EQ-5Du

✓✓✓HAM-Av

✓✓✓Interoception

✓✓✓✓✓✓Health service use

✓✓✓✓✓✓✓✓✓✓✓✓✓✓✓✓✓✓Homework engagement

aSCID: Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders, 4th edition disorders.
bMBCT with f/u: mindfulness-based cognitive therapy with follow-up sessions.
cMBCT without f/u: mindfulness-based cognitive therapy without follow-up sessions.
dSTAI: State-Trait Anxiety Inventory.
ePAS: Panic and Agoraphobia Scale.
fLSAS: Liebowitz Social Anxiety Scale.
gEQ: Experiences Questionnaire.
hSF-36: Short-Form 36-Item Health Survey.
iSPANE: Scale of Positive and Negative Experience.
jRSES: Rosenberg Self-Esteem Scale.
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kFFMQ: Five Facet Mindfulness Questionnaire.
lCDRISC: Connor Davidson Resilience Scale.
mSCS: Self-Compassion Scale.
nQIDS: 16-item Quick Inventory of Depressive Symptomatology.
oGAD7: Generalized Anxiety Disorder Assessment-7.
pPSS: Perceived Stress Scale.
qWHO-HPQ: World Health Organization Heath and Work Performance Questionnaire.
rSWLS: Satisfaction With Life Scale.
sFS: Flourishing Scale.
tMAIA: Multidimensional Assessment of Interoceptive Awareness.
uEQ-5D: EuroQoL-5 Dimensions.
vHAM-A: Hamilton Anxiety Scale.

Sample Size
For a feasibility study that involves evaluating the standard
deviation of continuous variables, a sample size of 24 to 50
cases is recommended [75,76]. Therefore, in this study, the
maximum number of enrolled patients has been set to 50 (25
for each arm).

Statistical Analysis
Statistical analyses and reporting of this trial will be conducted
with primary analyses based on the intention-to-treat approach.
The full analysis set will include all randomized subjects
administered at least one procedure of the investigational
treatment. For baseline variables, we will generate summary
statistics with proportions and frequencies for categorical
variables, and means and standard deviations for continuous
data. Statistical data relevant to feasibility will be presented
descriptively. For primary and secondary clinical outcome
analyses, we will analyze mean changes from baseline with a
restricted maximum likelihood-based repeated measures
approach. The mixed model for repeated measures analyses will
include the fixed and categorical effects of treatment, visit, and
the treatment×visit interaction. We will employ Kenward-Roger
approximation to estimate the degrees of freedom of the
denominator. We will not conduct any adjustment for multiple
testing of secondary outcomes because of the exploratory nature
of the study. Imputation will not be performed for missing values
because mixed models can deal with missing data by maximum
likelihood. All comparisons are planned, and all P values are
two-sided. A 5% significance level will be set for all statistical
analyses. All statistical analyses will be conducted using Stata
version 16 (Stata Corp).

Subgroup Analysis
Considering the mixed participants in the study (those being
offered face-to-face MBCT and the follow-up sessions online,
and those being offered all sessions online), we intend to conduct
a subgroup analysis sorted by participants receiving face-to-face
MBCT and those receiving online MBCT.

Adverse Events
When participants show serious adverse events, we will
immediately contact the Ethics Review Committee at Keio
University School of Medicine.

Ethics
All procedures relevant to the study have been approved by the
Ethics Review Committee of Keio University School of
Medicine (reference number: 20190216). We have also
ascertained that all procedures are in accordance with the ethical
standards of the relevant national and institutional committees
on human experimentation and with the Helsinki Declaration
of 1975, as revised in 2008. The study is registered in the UMIN
Clinical Trials Registry (UMIN000038626).

Dissemination
We will present the results of the study at academic conferences,
and the results are expected to be disseminated as articles in
academic journals. The results of the study will comply with
the CONSORT (Consolidated Standards of Reporting Trials)
statement.

Results

The study began to recruit participants in January 2020, and 43
participants have been enrolled up to January 2021. The
intervention is ongoing and scheduled to be completed in
February 2022. The participants in the first group (n=20) have
been offered the 8-week MBCT intervention delivered in person.
Owing to the COVID-19 pandemic, we were forced to switch
to an online mode at the end of March 2020. Therefore, the
participants in the first group were offered the face-to-face
8-week MBCT first, followed by online monthly follow-up
sessions. For the second group (n=23), all interventions will be
offered online. Data collection is expected to be concluded by
May 2022.

Discussion

The objective of this study is to investigate the long-term
effectiveness of augmented MBCT with follow-up for anxiety
disorders in comparison with MBCT without follow-up.
Considering that the superiority of augmented MBCT
posttreatment might not continue in the long term [30],
developing a methodology to sustain its effectiveness in the
long term is important. To the best of our knowledge, no studies
to date have assessed the effectiveness of follow-up sessions
after MBCT in comparison with MBCT alone. Therefore, this
study is novel in terms of the design that compares augmented
MBCT with and without follow-up sessions. Moreover, we
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expect our feasibility RCT to contribute to the development of
well-designed definitive RCTs on the topic.

The limitations of our study are as follows. First, we expect
differences in the participants included in the study in terms of
the delivery of the intervention, as an impact of the COVID-19
pandemic (those offered face-to-face MBCT and online
follow-up sessions, and those offered all sessions online). To
account for the difference in the intervention delivery mode,
we plan to conduct subgroup analysis. Second, we are not using

a pharmacotherapy-alone arm. Thus, the study will not provide
any implications regarding the clinical difference between
augmented MBCT and pharmacotherapy alone. Nonetheless,
considering that previous studies have already confirmed that
augmented MBCT is superior to pharmacotherapy at
posttreatment, we consider that our study design is acceptable
from an ethical viewpoint. Despite the aforementioned
limitations, we believe that this study will provide informative
data for future clinical trials in this area.
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