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Abstract

Background: Previous studies have indicated that higher subjective well-being works as a protective factor for health. Some
studies have already shown the effects of mindfulness-based interventions on improving subjective well-being. However, these
studies targeted specific populations rather than the general public. Furthermore, they assessed either life evaluation or affective
aspects of subjective well-being rather than the concept as a whole, including the eudemonic aspect of well-being.

Objective: This study aims to investigate the effectiveness and cost-effectiveness of mindfulness-based cognitive therapy
(MBCT) for improving the wholistic aspects of subjective well-being in healthy individuals.

Methods: This study was an 8-week, randomized, parallel-group, superiority trial with a 2-month follow-up. Healthy individuals
aged 20-65 years with scores lower than 25 on the Satisfaction With Life Scale (SWLS) were eligible to participate and randomly
allocated to the MBCT group or the wait-list control group. The intervention program was developed by modifying an MBCT
program to improve the well-being of a nonclinical population. The primary outcome was the difference between the two groups
in mean change scores from the baseline on the SWLS. The secondary outcomes included scores on the Flourishing Scale and
the Scale of Positive and Negative Experience as well as the incremental cost-effectiveness ratio.

Results: This study began recruiting participants in July 2018 and recruitment was completed at the end of September 2019.
Data collection and dataset construction was completed by the end of March 2020.

Conclusions: This study is unique in that it investigates MBCT’s effects on the three different aspects of subjective well-being:
life evaluation, affect, and eudemonia. It is limited, as the specific effect attributable to MBCT cannot be detected because of the
lack of an active control group.

Trial Registration: University Hospital Medical Information Network Clinical Trials Registry (UMIN-CTR) UMIN000031885;
https://upload.umin.ac.jp/cgi-open-bin/ctr_e/ctr_view.cgi?recptno=R000036376

International Registered Report Identifier (IRRID): DERR1-10.2196/15892

(JMIR Res Protoc 2020;9(5):e15892) doi: 10.2196/15892
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Introduction

Background
Subjective well-being has become a central issue in the
development of public policy. In this context, there are concerns
about the adequacy of current measures of economic
performance, such as gross domestic product (GDP), to indicate
societal well-being [1]. The Organisation of Economic
Co-operation and Development (OECD) proposed that
subjective well-being should be considered in addition to these
objective scales as a complementary indicator of people’s
well-being [2]. Following this initiative, several countries have
launched challenges to propose a substitute indicator that
complements GDP by measuring the progress of society [1,3-7].

Although arguments about the definition of subjective
well-being are still in progress, the most widely accepted one
is “good mental states, including all of the various evaluations,
positive and negative, that people make of their lives, and the
affective reactions of people to their experiences” [2]. There is
a general consensus among experts that subjective well-being
consists of at least two aspects: life evaluation and affect. In
addition, several researchers have insisted that the eudemonic
aspect, reflecting people’s sense of purpose and engagement,
should also be included in subjective well-being [8]. Thus,
subjective well-being consists of three dimensions: life
evaluation, affect, and eudemonia.

The importance of subjective well-being is not limited to
economics. Several studies have indicated that subjective
well-being affects the health of the general public. Steptoe et
al revealed that impairment of subjective well-being by
depression and life stress elevates the risk of premature death
[9]. In addition, higher eudemonic well-being may work as a
protective factor for health [10-12]. Therefore, improving the
subjective well-being of the general public is significant from
a public health perspective.

What We Already Know
Several interventions, such as a positive events diary [13], life
coaching and attainment of goals [14], and positive future
thinking [15], have proven effective in the improvement of
subjective well-being for nonclinical populations. Furthermore,
mindfulness-based intervention (MBI) is another measure that
potentially improves people’s subjective well-being. Although
MBI was originally developed for the treatment of clinical
populations, such as patients with chronic pain [16], depression
[17], or anxiety disorders [18], its scope has recently expanded
to nonclinical populations. Some studies have already shown
its effects on decreasing stress and improving subjective
well-being [19-30].

Rationale for the Study
The studies discussed above, however, have several limitations.
First, because they tended to target specific populations, such
as students [20,22,26,28,29], schoolteachers [21,23], health care
professionals [19,27], and workers in the workplace [31-34],
the generalizability of the results to the community is limited.
Second, although two studies targeted healthy individuals in
the community [24,25], they assessed either the life evaluation

or affective aspect of subjective well-being rather than all three
aspects (ie, cognitive, affective, and eudemonic aspects). Thus,
no study has evaluated the eudemonic aspect of well-being,
which has been proven to have a relationship with health [35].
Finally, although the effect of mindfulness-based stress
reduction (MBSR) on subjective well-being has been evaluated,
no study has assessed the effect of mindfulness-based cognitive
therapy (MBCT) [36], which is the other major MBI currently
practiced. Therefore, we decided to conduct a randomized
controlled trial to demonstrate MBCT’s effectiveness on three
different aspects of subjective well-being (ie, life evaluation,
affect, and eudemonia) for healthy individuals sampled from
community residents.

Aim
The primary objective of this study is to investigate the
effectiveness and cost-effectiveness of MBCT for improving
the subjective well-being of healthy individuals in a randomized,
wait-list, and controlled trial.

Methods

Participants
The study is being conducted at Keio University Hospital in
Tokyo, Japan. Participants will be recruited through the Center
for Stress Research at Keio University (Keio CSR). Eligible
participants are people (1) between the ages of 20 and 65 years,
(2) without a history of psychiatric disorders or who have been
recovered from psychiatric disorders for more than 2 years, (3)
with scores lower than 25 on the Satisfaction With Life Scale
(SWLS), and (4) who can provide written informed consent.

Participants will be excluded if they (1) are difficult to follow
up with 4 months after the start of the intervention, (2) have a
past history of MBIs equivalent to the program provided in the
study, and (3) have severe physical conditions.

Enrollment
Prospective participants who apply to the study through the
form at the Keio CSR’s website will be asked to fill out
screening questionnaires via the Web (ie, the first screening).
If the participants pass the first screening, they will meet a
member of the study team who will conduct a face-to-face
interview (ie, the second screening) to establish if they meet
the inclusion criteria. The Japanese version of the Structured
Clinical Interview for the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV), Axis I Disorders
[37], will be used for diagnostic assessment. The first, second,
and third authors (MS, TK, and AN) will conduct the second
screening. The eligibility of the participants will be judged based
on the results of this second screening. All participants will
provide written informed consent after receiving a detailed
explanation of all the procedures and will be able to withdraw
their consent at any time without negative consequences.

Baseline Assessment

Overview
The participants will complete a battery of questionnaires
assessing demographic and psychosocial data. Psychological
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measures to be obtained will include the SWLS, the Flourishing
Scale (FS), the Scale of Positive and Negative Experience
(SPANE), the Rosenberg Self-Esteem Scale (RSES), the Five
Facet Mindfulness Questionnaire (FFMQ), the Connor-Davidson
Resilience Scale (CD-RISC), the Self-Compassion Scale (SCS),
the 16-item Quick Inventory of Depressive Symptomatology
(QIDS), the Generalized Anxiety Disorder 7-item scale
(GAD-7), the Perceived Stress Scale (PSS), the World Health
Organization Health and Work Performance Questionnaire
(WHO-HPQ), the Multidimensional Assessment of Interoceptive
Awareness (MAIA), and the European Quality of Life
Five-Dimension Five-Level Scale (EQ-5D-5L). All measures
have been validated in Japan [38-49]. The details of each scale
are described below.

Satisfaction With Life Scale
The SWLS is a self-reported questionnaire with five questions.
The scale focuses particularly on assessing one’s life
satisfaction. Total scores range from 5 to 35, with higher scores
indicating higher satisfaction [50].

Flourishing Scale
The FS consists of eight items describing important aspects of
human functioning, ranging from positive relationships to
feelings of competence, meaning, and purpose in life. Each item
is answered on scale ranging from 1 (strong disagreement) to
7 (strong agreement). Total scores can range from 8 (strong
disagreement with all items) to 56 (strong agreement with all
items). Although the scale does not provide separate measures
for distinct facets of well-being, it does yield an overview of
positive functioning across diverse domains that are widely
believed to be important [51].

Scale of Positive and Negative Experience
The SPANE measure is a brief 12-item scale with six items
devoted to positive experiences and six items designed to assess
negative experiences. Because the scale includes general positive
and negative feelings, it assesses the full range of positive and
negative experiences, including specific feelings that may have
unique labels in particular cultures [51].

Rosenberg Self-Esteem Scale
The RSES was developed as a brief self-rated assessment to
determine self-esteem, self-worth, acceptability, and confidence.
It comprises 10 items that allow four responses on a Likert scale,
ranging from 1 (strongly disagree) to 4 (strongly agree). Total
possible scores range from 10 to 40; higher scores represent
higher self-esteem [52].

Five Facet Mindfulness Questionnaire
The FFMQ is a self-report questionnaire used to assess
mindfulness ability. It consists of five factors, which were
designed based on a factor analytic study of five independently
developed mindfulness questionnaires. The five facets are
observing, describing, acting with awareness, not judging inner
experience, and not reacting to inner experience [53].

Connor-Davidson Resilience Scale
The CD-RISC was developed as a brief self-rated assessment
to help quantify resilience. The scale contains 25 items, all of

which feature a 5-point range of responses, ranging from 0 (not
true at all) to 4 (true nearly all of the time). The total score
ranges from 0 to 100, with higher scores reflecting greater
resilience [54].

Self-Compassion Scale
The SCS assesses individuals’ ability to be kind and
understanding toward themselves as opposed to harsh and
self-critical in instances of pain or failure. It consists of 29 items
and generates scores on six subscales: self-kindness,
self-judgment, common humanity, isolation, mindfulness, and
overidentification. Participants’ responses are based on the
frequency of certain thoughts and feelings. Total subscale scores
range from 1 to 5, with higher scores indicating more
self-compassion [55].

16-Item Quick Inventory of Depressive Symptomatology
The QIDS is one of the most widely used self-reported
questionnaires assessing depressive symptoms. The scoring
system for the QIDS converts responses to 16 separate items
into the nine DSM-IV symptom criterion domains. Total scores
range from 0 to 27. Higher scores indicate higher levels of
depressive symptoms [56].

Generalized Anxiety Disorder 7-Item Scale
The GAD-7, a 7-item questionnaire, was developed by asking
patients how often, during the preceding 2 weeks, they had
experienced a set of symptoms. There were four response
options on a Likert scale, ranging from 0 (not at all) to 3 (nearly
every day). Scores range from 0 to 21, with scores of 5, 10, and
15 representing mild, moderate, and severe anxiety symptoms,
respectively [57].

Perceived Stress Scale
The PSS is designed to measure the degree to which situations
in one’s life are appraised as stressful. Among two versions of
the PSS—the 14-item version (PSS-14) and the 10-item version
(PSS-10)—the PSS-10 was recommended because the four
additional items of the PSS-14 show relatively low factor
loading [58]. Therefore, the PSS-10 was used in our study. This
scale assesses perceived stressful experiences or stress responses
over the previous month. Total possible scores range from 0 to
40. Higher scores represent high stress levels [59].

World Health Organization Health and Work
Performance Questionnaire
The WHO-HPQ is a self-report instrument designed to estimate
the workplace costs of health problems in terms of self-reported
sickness absences and reduced job performance (ie,
presenteeism). The WHO-HPQ measures presenteeism with 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
4 weeks?” A low presenteeism score indicated poorer
performance [60].

JMIR Res Protoc 2020 | vol. 9 | iss. 5 | e15892 | p. 3https://www.researchprotocols.org/2020/5/e15892
(page number not for citation purposes)

Sado et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

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


Multidimensional Assessment of Interoceptive Awareness
Interoceptive awareness has been regarded as an essential factor
in meditation and stress reduction. The MAIA was developed
as a self-report instrument for experimental interoception
research and for assessment of mind-body therapies [61]. It is
a 32-item self-report measure that assesses interoceptive
awareness on the following eight subscales: noticing,
not-distracting, not-worrying, attention regulation, emotional
awareness, self-regulation, body listening, and trusting. Each
item is assessed on a 6-point Likert scale, ranging from 0 (never)
to 5 (always). Higher scores indicate better interoceptive
awareness [62].

European Quality of Life Five-Dimension Five-Level
Scale
The EQ-5D-5L is a standardized instrument used to measure
health-related quality of life [63]. Applicable to a wide range
of health conditions and treatments, it provides a simple
descriptive profile and a single index value for health status.

Randomization
Eligible participants will be randomly assigned, at a 1:1 ratio,
to the MBCT group or the wait-list control group. A
computer-generated random number stratified by the baseline
score of the SWLS will be allocated to each participant. The
Keio Center of Clinical Research Project Management Office,
which is not associated with this study, will manage the process
of the randomization. The flow diagram of the study participants
is shown in Figure 1.

Blinding
Due to the nature of this psychological intervention, the
randomization status of participants and program instructors
cannot be blinded. Because all measures obtained through the
study period are self-reported, there will be no assessors to judge
the state of participants.

Intervention and Control Groups

Mindfulness-Based Cognitive Therapy Group
The intervention program used in the study is the modified
version of MBCT based on the book Mindfulness: A Practical
Guide to Finding Peace in a Frantic World [64]. This program
has been developed by modifying an MBCT program to improve
the well-being of a nonclinical population. The contents of the
program are shown in Table 1. The main differences of this
program from MBCT are that (1) the lecture relevant to
depression will be skipped and (2) compassion meditation and
activity records (ie, pleasant, unpleasant, appreciation events,
and nourishing and depriving activities) will be introduced. In
the program, participants will learn both cognitive approaches
and mindfulness practices (eg, raisin exercise, body scan, sitting
meditation, mindful walking, and three-step breathing space).

The program will consist of eight weekly sessions. Each session
will be in a group format—15 participants at the most—and
will last for 2 hours. The participants will be asked to practice
mindfulness meditation for 30-60 minutes as their daily
homework and to keep a record of the type of meditation and
the amount of time they practiced.

The first author (MS) will lead the sessions as the principal
instructor. Dr Sado has been qualified to teach MBSR through
a program at the University of Massachusetts, Boston, USA; is
on the training path for MBCT teachers at Oxford University,
Oxford, UK; and has 9 years of experience in mindfulness
practice. The second (TK) and third (AN) authors will join the
course as assistant instructors.

Control Group
Participants on the wait list will have no interventions during
the intervention period. They will be asked not to take part in
other mindfulness or meditation activities. After the first
intervention term is completed, the participants in the control
group will be given an opportunity to attend the MBCT program.
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Figure 1. Flowchart of the effectiveness and cost-effectiveness of mindfulness-based cognitive therapy (MBCT) for improving subjective well-being
among healthy individuals.
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Table 1. Contents of the intervention program.

ContentsThemeSession

Psychoeducation: What is mindfulness?

Exercise: Mindful eating (ie, raisin exercise), asking yourself why you are here now, and
mindfulness of body and breath

Homework: Mindfulness of body and breath, mindfulness of a routine activity, and let go of
habits

Waking up to the automatic pilot1

Psychoeducation: Association of mood and thoughts

Exercise: Mindfulness of body and breath, thoughts and feelings exercise, and body scan

Homework: Body scan, pleasant event calendar, mindfulness in everyday life, and let go of
habits

Keeping the body in mind2

Psychoeducation: Awareness of mind wandering and focusing on the breath

Exercise: Breathing meditation, meditation of sounds, gentle yoga, and mindful walking

Homework: Three-step breathing space, gentle yoga, mindful walking, diary of appreciation
and gratitude events, and let go of habits

The mouse in the maze3

Psychoeducation: Staying present

Exercise: Mindfulness meditations (ie, breathing as well as sounds and thoughts)

Homework: Mindfulness meditations (ie, breathing, sounds and thoughts, and three-step
breathing space), unpleasant events calendar, and let go of habits

Moving beyond the rumor mill4

Psychoeducation: Exploring difficulty

Exercise: Mindfulness meditations (ie, breathing, sounds and thoughts, and exploring difficulty)

Homework: Mindfulness meditations (ie, breathing, sounds and thoughts, exploring difficulty,
and three-step breathing space) and let go of habits

Turning toward difficulties5

Psychoeducation: Cognitive biases and compassion for myself

Exercise: Mindfulness meditations, compassion meditation, and watching the movie Happy
about subjective well-being

Homework: Mindfulness meditations (ie, sounds and thoughts, exploring difficulty, compassion,
and three-step breathing space) and diary of your kind behavior

Trapped in the past or living in the
present

6

Psychoeducation: Choosing functional behaviors, behavioral activation, and identifying triggers

Exercise: Mindfulness meditations (ie, breathing as well as sounds and thoughts)

Homework: Mindfulness meditations (ie, choose what you like and three-step breathing space)
and diary of activity that nourishes you

When did you stop dancing?7

Personal reflections of the course, plans for future practice, strategies for maintaining momentum,
and farewell

Exercise: Body scan and asking yourself why you are here now and what you realized through
the program

Your wild and precious life8

Outcomes

Primary Outcome
The primary outcome is the difference in mean change scores
between the baseline and postintervention assessments on the
SWLS for the MBCT group as compared to the control group.

Secondary Outcomes
The secondary outcomes are the differences in mean change
scores between the baseline and postintervention assessments
on the FS, SPANE, RSES, FFMQ, CD-RISC, SCS, QIDS,
GAD-7, PSS, WHO-HPQ, MAIA, and EQ-5D-5L for the MBCT
group as compared to the control group.

Cost-Effectiveness
Cost-effectiveness will be assessed based on the incremental
cost-effectiveness ratio that represents the incremental cost
divided by the incremental effectiveness between the groups.

With respect to cost, we only include the human resource cost
to deliver the sessions, since the study targets healthy
individuals. Because the population targeted in the study is
composed of healthy individuals, incremental effectiveness will
be evaluated primarily using the measures of subjective
well-being, such as the SWLS. However, we will also use the
quality-adjusted life years mapped from the results of the
EQ-5D-5L and so on, representing health-related quality of life
as the secondary incremental effectiveness outcome. The
analyses will be conducted from a third-party payers’
perspective.

Schedule of Visits and Assessments
All participants will be asked to complete these psychological
self-reporting measures at 4 weeks (ie, the intervention
midpoint), 8 weeks (ie, postintervention), and 2 months (ie, 16
weeks) after the completion of the intervention, as well as at
their baseline assessments (ie, week 0). The assessment schedule
is shown in Table 2.
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Table 2. Schedule of assessments.

WeekaFirst screeningAssessment

1612876543210

XScreening (Web)

XScreening (face-to-face interview)

XInformed consent

XRandomization

XXXXXXXXXXMindfulness-based cognitive therapy (MBCT) class

XXDemographics

XStructured Clinical Interview for the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (SCID)

XXXXSatisfaction With Life Scale (SWLS)

XXXXFlourishing Scale (FS)

XXXXScale of Positive and Negative Experience (SPANE)

XXXXRosenberg Self-Esteem Scale (RSES)

XXXXFive Facet Mindfulness Questionnaire (FFMQ)

XXXXConnor-Davidson Resilience Scale (CD-RISC)

XXXXSelf-Compassion Scale (SCS)

XXXX16-item Quick Inventory of Depressive Symptomatology (QIDS)

XXXXGeneralized Anxiety Disorder 7-item scale (GAD-7)

XXXXPerceived Stress Scale (PSS)

XXXXWorld Health Organization Heath and Work Performance Questionnaire (WHO-
HPQ)

XXXXMultidimensional Assessment of Interoceptive Awareness (MAIA)

XXXXEuropean Quality of Life Five-Dimension Five-Level Scale (EQ-5D-5L)

aPsychological self-reporting measures will be completed at baseline (week 0), the intervention midpoint (week 4), postintervention (week 8), and 2
months after the completion of the intervention (week 16).

Sample Size
We performed sample size calculation based on the results of
a previous feasibility study that we had conducted, which
assessed the feasibility, safety, and effectiveness of MBCT for
improving subjective well-being with a single arm. The pre-post
difference in the mean score of the SWLS in the study was 3.1
(SD 3.4). With a statistical power of at least 80% and a
two-sided 5% significance level, the sample size was calculated
to be 20 participants for each arm. Allowing for a dropout rate
of approximately 20%, we determined that each arm would
need 25 participants, for a total of 50 participants.

Statistical Analysis
A 5% significance level will be used for all statistical analyses.
To compare differences in the baseline demographics and
clinical characteristics of the two groups, unpaired t tests will
be used for the continuous variables and chi-square tests for the
categorical variables. The primary and secondary outcomes will
be analyzed using an intent-to-treat approach and a mixed-effect
model repeat measurement, a method of handling dropouts in
longitudinal clinical trials. Stata 14 (StataCorp) will be used to
carry out statistical analysis.

Adverse Events
When we notice serious adverse events, we will report them to
the Ethics Review Committee of the Keio University School of
Medicine.

Ethics
The authors assert that all procedures contributing to this work
comply 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. All
procedures involving human participants and patients were
approved by the Ethics Review Committee of the Keio
University School of Medicine (reference number: 20170258).
The study has been registered in the University Hospital Medical
Information Network (UMIN) Clinical Trials Registry (UMIN
000031885).

Dissemination
The results of the study will be disseminated at several academic
conferences and as published articles in peer-reviewed journals.
The study will be implemented and reported in line with the
CONSORT (Consolidated Standards Of Reporting Trials)
statement.
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Availability of Data and Materials
The datasets are available from the corresponding author upon
reasonable request.

Results

This study began recruiting participants in July 2018 and
recruitment was completed at the end of September 2019. Data
collection and dataset construction was completed by the end
of March 2020.

Discussion

This study aims to investigate the effectiveness of MBCT in
the improvement of subjective well-being for healthy individuals
in the community. It will attempt to detect meaningful
differences in the target outcomes. When we use psychological
scales that were developed in a different culture, their validity
can become a critical issue because the constructs that the study

measures investigate tend to be strongly affected by culture.
Therefore, we decided to adopt only scales validated in a
Japanese setting. The limitation of this study is that we set the
wait-list group as a control group. Of course, we were aware
that allocating an attention placebo (eg, relaxation or other form
of psychotherapy) would have been an option for detecting the
specific effect attributable to MBCT. However, we judged our
choice to be acceptable because our aim is to evaluate clinical
effectiveness of augmenting typical daily life with MBCT rather
than to assess the efficacy of MBCT.

This study is novel in terms of its assessment of all three aspects
of subjective well-being (ie, cognitive, affective, and eudemonic
aspects) in the absence of other such existing works. Subjective
well-being has attracted attention because there are indications
that better subjective well-being works as a protective factor
for better health status, including mental health. Therefore, we
believe this study will generate fruitful knowledge for future
research in the field.
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