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Abstract
Objectives As mindfulness practices become mainstream, it is increasingly common for participants in mindfulness-based 
interventions (MBI) to have previous meditation experience. The primary aim of this study was to assess whether the impacts 
of a mindfulness-based stress reduction (MBSR) program on a variety of self-report measures differed for novice meditators 
(NM) and regular meditators (RM).
Methods A total of 158 Japanese participants in 10 cohorts completed questionnaires before and after an 8-week community-
based MBSR program. The questionnaire consisted of Five Facet Mindfulness Questionnaire (FFMQ), Self-Compassion 
Scale (SCS), Total Mood Disturbance (TMD) from Profile of Mood States 2, Mental Component Summary (MCS) and Physi-
cal Component Summary (PCS) of the 12-Item Short Form Health Survey (2nd version), and Perceived Stress Scale (PSS). 
Baseline scores and pre-post change scores were compared for RM (participants who had reported meditating ≥ 45 min/
week prior to MBSR) and NM (< 45 min/week).
Results At baseline, RM (38.0% of the sample) had significantly higher scores than NM on FFMQ, SCS, and MCS, and 
lower scores on TMD and PSS (i.e., less mood disturbance and less stress). Post-program, both groups showed significant 
improvements in all measures except PCS, with NM’s post-MBSR scores comparable to RM’s baseline scores. A significant 
Group (NM vs. RM) × Time (pre- vs. post-) interaction was observed only for FFMQ.
Conclusions Regular meditators, who show greater self-compassion and better mental health than novice meditators at 
baseline, can benefit from MBSR to a similar extent in measures of self-compassion and other aspects of well-being.

Keywords Mindfulness · Meditation · Novice · Mindfulness-based stress reduction · MBSR · Mindfulness-based 
intervention · MBI

Mindfulness-based stress reduction (MBSR) is an 8-week 
well-defined and systematic patient-centered educational 
approach which uses relatively intensive training in mindful-
ness meditation as the core of a program to teach people how 

to take better care of themselves and live healthier and more 
adaptive lives (Kabat-Zinn 1996). The program consists of 
8 weekly 2.5-h classes of 15–40 participants, one full-day 
retreat, and approximately 45 min per day of formal and 
informal practice (Santorelli 2014). MBSR is different from 
conventional meditation training and/or medical therapy in 
that it has (1) an educational rather than a therapeutic ori-
entation, which makes use of relatively large “classes” of 
participants in a time-limited course structure to provide a 
community of learning and practice, and a “critical mass” to 
help in cultivating ongoing motivation, support, and feelings 
of acceptance and belonging; and (2) a medically heteroge-
neous environment, in which people with a broad range of 
health status and medical conditions participate in classes 
together without segregation by diagnosis or conditions and 
specializations of intervention (Griffith et al. 2019; Kabat-
Zinn 1996). Numerous studies have shown benefits of the 
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program in clinical and non-clinical populations on a variety 
of self-reported measures, including those of mindfulness, 
self-compassion, mood states, and perceived stress (Janssen 
et al. 2018; Khoury et al. 2015). In a review of the literature 
on impacts of MBSR, de Vibe et al. (2017) reported mental 
health, somatic health, and health-related quality of life as 
among the key outcomes improved by MBSR, with effect 
sizes ranging from Hedges g = 0.39–0.54. MBSR also has 
been shown to potentially affect brain function and anatomy 
(Tang et al. 2015; Young et al. 2018), as well as multiple 
biological processes from immunity (e.g., Davidson et al. 
2003) to aging (e.g., Conklin et al. 2019).

With expanding applications of mindfulness to such fields 
as education, workplace, and justice (e.g., “Mindfulness All-
Party Parliamentary Group” 2015), the general population 
is increasingly practicing mindfulness; in one study, 13% 
of US workers reported engaging in mindfulness-enhancing 
practices (Olano et al. 2015). Thus, a substantial proportion 
of participants in mindfulness-based interventions (MBI) 
such as MBSR may have practiced a variety of forms of 
meditation prior to participation. It is not known whether 
those regular meditators benefit from MBSR, since their 
baseline well-being, self-compassion, and other outcomes 
may have reached a ceiling level. On the other hand, unique 
features of MBSR, including systematic informal mindful-
ness practice, class dialogue/inquiry, didactic teaching, and 
emphasis on attitudinal qualities (Kabat-Zinn 1996; San-
torelli 2014), which are missing or more implicit in most 
meditation practices in non-secular settings, may confer 
benefits to regular meditators beyond the level they have 
reached with regular meditation practice.

The literature is scant on the impacts of MBSR on regular 
meditators. A meta-analysis of 29 MBSR studies on healthy 
individuals (Khoury et al. 2015) reported on twelve stud-
ies using a standard MBSR protocol; of these, two studies 
(Cordon et al. 2009; Greeson et al. 2011) had a sample size 
of > 100, the minimum sample size that the authors consid-
ered to be sufficient to compare sub-groups of participants. 
Neither study described the participants’ prior meditation 
experience. In a more recent meta-analysis of 101 rand-
omized controlled studies of MBSR (de Vibe et al. 2017), 
39 studies used a standard MBSR protocol, and of these, 
only one study (de Vibe and Moum 2006) had > 100 MBSR 
participants. We also identified two other university/commu-
nity-based MBSR studies using a standard MBSR protocol 
with the number of participants exceeding 100 (Carmody 
and Baer 2008; Carmody et al. 2009). None of these studies 
considered participants’ prior meditation experience.

However, other types of studies have compared novice 
with longer-term meditators. For example, fMRI studies 
have found that, compared to novice meditators, long-term 
meditators show reduced activation of prefrontal regions 
and greater activation of somatosensory cortical regions 

in response to arising sensory events (Zeidan et al. 2019) 
and less amygdala reactivity to emotionally positive pic-
tures (Kral et al. 2018). However, to our knowledge, poten-
tial impacts of MBSR on regular meditators have not been 
studied.

The primary aim of this study was to assess the impacts 
of a mindfulness-based stress reduction (MBSR) program on 
a variety of self-report measures for novice meditators (NM) 
and regular meditators (RM). It was hypothesized that (1) 
RM would show higher baseline levels than NM on outcome 
measures; (2) both RM and NM would show improvements 
on outcome measures from baseline to post-program; and 
(3) there would be a significant interaction between Time 
and Group, with NM showing greater improvements than 
RM from baseline to post-program.

Method

Participants

Participants were recruited via the internet for a self-paid 
8-week MBSR course conducted in Japanese at the Kan-
sai Medical University in Osaka and in a facility in Tokyo. 
The course was co-taught by two of the authors, Y.I. and 
K.Y., who were trained at the Center for Mindfulness, Uni-
versity of Massachusetts Medical Center, and who also had 
more than 15 years of experience of Rinzai Zen practice 
and Yoga practice, respectively. The MBSR program was 
conducted according to the standard protocol consisting of 
weekly classes (eight approximately 2.5-h classes and a 7-h 
“all day” class after the 6th class), 45 min per day of for-
mal home practice 6 or more times per week, and informal 
home practice (Santorelli 2014). Participants were from 
10 cohorts of classes, each with an average of 16 students. 
In this community self-paid program, those who initially 
applied were invited to attend an online orientation/infor-
mation session, at which the exclusion criteria, as described 
in the MBSR standards of practice (Santorelli 2014), were 
explained. Exclusion criteria included clinical depression or 
other major psychiatric diagnosis currently uncontrolled by 
treatment. Of the individuals who subsequently registered 
for the program, the few who had indicated on their applica-
tion form that they were in treatment for mental health issues 
were asked to get consent to participate from their treatment 
provider. All those who registered and who (if relevant) pro-
vided a consent form from their mental health provider were 
enrolled in the program.

A total of 178 Japanese individuals in 10 cohorts (12–31 
individuals per cohort) participated in the 8-week MBSR 
program from October 2017 to October 2019. Analyses were 
conducted on data from 158 respondents (88.8% of the pro-
gram participants) after excluding 20 whose data were not 
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available for reasons including having participated previ-
ously, switching to a future program, and failing to com-
plete the pre- and post-program questionnaires. The mean 
age (± SD) was 47.4 ± 9.9, and 69% were women (Table 1). 
About one-half (51%) had jobs in healthcare or education, 
while the remaining 49% had other jobs or were not in the 
workforce. NM (62% of the sample) and RM (38%) did 
not differ in mean age, sex ratio, or type of job (healthcare/
education vs. other). Compared to NM, RM reported sig-
nificantly more time spent in home meditation practice at 
baseline, as expected from how the groups were defined 
(136.9 ± 103.8 min/week vs. 3.3 ± 8.7, p < 0.001).

Procedure

Participants completed questionnaires prior to, or at, the first 
session. They included demographic information, experi-
ence with meditation practice, and Japanese versions of 
five survey instruments that measured (1) mindfulness, (2) 
self-compassion, (3) mood, (4) health-related quality of life 
(psychological and physical), and (5) perceived stress. They 
completed the same scales again at the end of the last ses-
sion or up to 2 weeks after the last session. With respect to 
meditation practice prior to participation in MBSR, only 

the session time (minutes) and frequency per week were 
asked. Although most of the participants were not asked 
how long they had been meditating or the type of medita-
tion they practiced (e.g., Vipassana/mindfulness, Zen), 14 
RM participants in the last two cohorts were asked how long 
(in months) they had been meditating. Responses ranged 
from 1 month to 20 years; the median was 2.0 years. At the 
end of the program, participants were asked to report their 
home practice time (minutes per each practice and times per 
week). A written informed consent was obtained for possible 
publication of the results.

Measures

Mindfulness was assessed using the Five Facets of Mindful-
ness Questionnaire (FFMQ) (Baer et al. 2006). This instru-
ment measures a trait-like general tendency to be mind-
ful in daily life. It assesses five facets of mindfulness: (a) 
observing, defined as noticing or attending to internal and 
external experiences; (b) describing, defined as labeling 
internal experiences with words; (c) acting with awareness, 
defined as attending to the present moment (i.e., the oppo-
site of acting on “automatic pilot”); (d) nonjudging of inner 
experience, defined as taking a nonevaluative stance toward 

Table 1  Background characteristics and baseline instrument scores for novice and regular meditators

FFMQ, Five Facet Mindfulness Questionnaire; SCS, Self-Compassion Scale; TMD, Total Mood Disturbance in Profile of Mood States 2 (POMS 
2); PCS, Physical Component Summary in SF-12v2; MCS, Mental Component Summary in SF-12; PSS, Perceived Stress Scale 14-item version
* p < 0.05, ***p < 0.001 compared to NM

NM (n = 98) RM (n = 60) Total (n = 158)

Mean ± SD 95% CI Mean ± SD 95% CI Mean ± SD 95% CI

Age (yrs) 46.9 ± 9.9 44.9–48.9 48.1 ± 9.8 45.5–50.7 47.4 ± 9.9 45.8–48.9
Sex (F/M) 63/35 45/15 108/50
Job
  Healthcare related 29 (29.6%) 10 (16.7%) 39 (24.7%)
  Corporate employee 16 (16.3%) 9 (15.0%) 25 (15.8%)
  Clinical psychologist 10 (10.2%) 12 (20%) 22 (13.9%)
  Education related 12 (12.2%) 7 (11.7%) 19 (12.0%)
  None 7 (7.1%) 1 (1.7%) 8 (5.1%)
  Others 24 (24.5%) 21 (35.0%) 45 (25.8%)

Baseline
  Home practice (min/wk) 3.3 ± 8.7 1.6–5.1 136.9 ± 103.8*** 110.1–163.7 54 .0 ± 91.2 39.7–68.4
  FFMQ 57.9 ± 9.1 56.0–59.7 64.3 ± 10.1*** 61.7–66.9 60.3 ± 10.0 58.7–61.9
  SCS 18.1 ± 4.2 17.3–19 20.9 ± 4.5*** 19.7–22 19.2 ± 4.5 18.5–19.9
  TMD 51.0 ± 10.7 48.9–53.2 46.9 ± 9.5* 44.4–49.3 49.4 ± 10.4 47.8–51.1
  PCS 54.8 ± 11.1 52.6–57.0 55.6 ± 7.5 53.7–57.6 55.1 ± 9.9 53.6–56.7
  MCS 49.0 ± 9.2 47.2–50.8 52.6 ± 7.9* 50.6–54.7 50.4 ± 8.9 49.0–51.8
  PSS 26.7 ± 6.9 25.3–28.1 24.1 ± 7.4* 22.2–26.0 25.7 ± 7.2 24.6–26.9

During the course
  Class attendance (times) 7.4 ± 0.8 7.2–7.6 7.4 ± 0.7 7.2–7.6 7.4 ± 0.8 7.3–7.5
  Home practice (min/wk) 219.7 ± 120.4 194.6–244.7 277.9 ± 183.7 228.2–327.5 241.6 ± 149.6 217.1–266.1
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thoughts and feelings; and (e) nonreactivity to inner experi-
ence, defined as allowing thoughts and feelings to come and 
go, without getting caught up in or carried away by them 
(Bohlmeijer et al. 2011). Items are rated on a Likert scale 
ranging from 1 (never or very rarely true) to 5 (very often 
or always true). We used a 24-item short form (Bohlmeijer 
et al. 2011) created by extracting essential items from the 
validated Japanese version (Sugiura et al. 2012). The total 
score was the sum of the 6 subscales, with a range of pos-
sible scores from 24 to 120. McDonald’s omega for each of 
the subscales in the total sample (n = 158) showed adequate 
values, ranging from 0.70 to 0.87.

Self-compassion was assessed using the 26-item Self-
compassion Scale (SCS) (Neff 2003; Neff and Germer 
2013), which assesses the positive and negative aspects of 
the three main components of self-compassion: (1) self-
kindness (vs. self-judgment); (2) common humanity (vs. 
isolation); and (3) mindfulness (vs. overidentification). 
For each item, participants rated the frequency with which 
they agreed with a given statement on a 5-point scale rang-
ing from 1 (almost never) to 5 (almost always). The state-
ments reflected the three components of self-compassion. 
For example, the statements “I try to be understanding and 
patient toward aspects of my personality I don’t like” and 
“I’m disapproving and judgmental about my own flaws and 
inadequacies” measure self-kindness versus self-judgment; 
“I try to see my failings as part of the human condition” and 
“When I think about my inadequacies it tends to make me 
feel more separate and cut off from the rest of the world” 
measure common humanity versus isolation; and “When 
something painful happens I try to take a balanced view of 
the situation” and “When I’m feeling down I tend to obsess 
and fixate on everything that’s wrong” measure mindful-
ness versus over-identification. The total score was the sum 
of the means for the 6 subscales (after reversing the scores 
of negative items) with a range of possible scores from 6 to 
30. We used a validated Japanese version (Arimitsu 2014). 
McDonald’s omega for each of the subscales in the total 
sample showed adequate values, ranging from 0.73 to 0.91.

Mood states were assessed using a 35-item short form of 
POMS Second Edition (POMS-2) (Henderson et al. 2012). 
The instruments are a collection of self-rating tools that 
allow for the assessment of transient, fluctuating feelings, 
and enduring affect states. It has six sub-scales: Anger-
Hostility, Confusion-Bewilderment, Depression-Dejection, 
Fatigue-Inertia, Tension-Anxiety, and Vigor-Activity. The 
Total Mood Disturbance (TMD) score is the sum of the 
five negative mood scores minus the Vigor-Activity score. 
POMS-2 provides a series of adjectives describing mood 
states (e.g., tense, angry, and worn out), and respondents 
indicate their mood state by rating the extent to which each 
corresponds to how they feel on a 5-point scale ranging from 
0 (Not at all) to 4 (Extremely). The Japanese version uses 

norm-based scoring algorithms [T-score transformation, 
mean = 50 ± 10 (SD)], enabling the characterization of par-
ticipants in comparison to the national mean (Heuchert and 
McNair 2015). McDonald’s omega for each of the subscales 
in the total sample showed adequate values, ranging from 
0.84 to 0.94.

Health-related QOL was assessed using the SF-12v2 (SF-
12) (Fukuhara & Suzukamo 2011, 2019; McDowell 2006). 
The SF-12 yields a profile of scores consisting of eight sub-
scales: physical functioning, role physical, bodily pain, gen-
eral health, vitality, social functioning, role emotional, and 
mental health. Higher scores indicate higher quality of life 
(i.e., better physical functioning, fewer role limitations due 
to physical health problems, less bodily pain, higher gen-
eral health, vitality/energy, and social functioning, fewer role 
limitations due to emotional problems, and better mental 
health/greater well-being). We used a Physical Component 
Summary score (PCS) and a Mental Component Summary 
score (MCS), which are composite scores based on scores in 
the physical and mental sub-scales, respectively. The Japa-
nese version uses Japanese norm-based scoring algorithms, 
enabling the characterization of participants in comparison 
to the national mean. Spearman-Brown’s coefficients for 
each of the subscales with two items (i.e., physical function-
ing, role physical, role emotional and mental health) showed 
values ranging from 0.62 (physical functioning) to 0.90 (role 
emotional).

Perceived stress was assessed using PSS-14 (Mimura 
and Griffiths 2008). The scale was designed to measure 
“the degree to which individuals appraise situations in their 
lives as stressful” and “how unpredictable, uncontrollable, 
and overloaded respondents find their lives” (Cohen 1988). 
It is a 14-item instrument that assesses perceived stressful 
experiences or stress responses over the previous month 
using a 5-point Likert-type scale. Total possible scores range 
from 0 to 56, with higher scores representing higher stress 
levels. McDonald’s omega for the total sample was 0.81. 
The national norm for the Japanese population has not been 
established.

The recall period for all of the outcome scales was set to 
4 weeks. Therefore, baseline responses reflected the 4-week 
period before the first session and post-program responses 
reflected the 4-week period starting from weeks 5 to 7 of 
the program, depending on when the post-program scales 
were completed.

Data Analyses

Participants who reported meditating < 45 min per week 
before the program were defined as novice meditators (NM) 
and those who reported meditating ≥ 45 min per week were 
defined as regular meditators (RM). The threshold of 45 min 
was chosen because previous research found that slightly 
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less than 45 min per week appeared to be required to ben-
efit from MBSR (Davidson et al. 2003). To test for group 
differences in background factors (age, and self-reported 
baseline meditation time per week) and group differences in 
baseline scores on the five survey instruments, independent 
sample t-tests were performed. Chi-square tests were used 
to compare sex and job type for the two groups. Independent 
sample t-tests were used to compare baseline scores on the 
instruments with national norms. To explore the effects of 
time (from baseline to post-program) and group membership 
(NM vs. RM) on outcome scores, mixed two-way ANOVAs 
were conducted. Effect sizes (Cohen’s d) of pre- to post-
program changes for each group were calculated by dividing 
the mean change with the standard deviation. Correlations 
were measured using linear regression analysis. Reliability 
for each scale (or sub-scale, where relevant) was assessed 
using McDonald’s omega (Hayes and Coutts 2020), except 
for the four two-item subscales (PCS and MCS) within 
SF-12, for which Spearman-Brown’s coefficients were used 
(Eisinga et al. 2013). All the analyses were conducted with 
SPSS V.27 (IBM).

Results

Baseline Outcomes

Of the measures participants completed, three have estab-
lished national norms with which to compare those of our 
sample: TMD from the POMS-2 scale of mood states and 
PCS and MCS from SF-12. As a whole, the sample was 
comparable to the norm of 50 ± 10 for the Japanese popula-
tion on the TMD (49.4 ± 10.4; 95% CI = 47.8–51.1) and the 
MCS (50.4 ± 8.9; 95% CI = 49.0–51.8), while it was higher 
than the norm on the PCS (55.1 ± 9.9; 95% CI = 53.6–56.7). 
Comparing each group with the national norm showed that 
NM’s mean score on TMD and MCS was comparable to the 
national mean of 50 [51.0 ± 10.7 (48.9–53.2) and 49.0 ± 9.2 
(47.2–50.8), respectively], whereas RM’s mean score 
was significantly lower than the national mean on TMD 
[46.9 ± 9.5 (44.4–49.3)] (indicating lower levels of mood 
disturbance), and higher than the national mean on MCS 
[52.6 ± 7.9 (50.6–54.7)].

Between-group comparisons revealed that mean base-
line scores were significantly higher for RM than for NM 
on FFMQ (64.3 ± 10.1 vs. 57.9 ± 9.1, p < 0.001), SCS 
(20.9 ± 4.5 vs. 18.1 ± 4.2, p < 0.001), and MCS (52.6 ± 7.9 
vs. 49.0 ± 9.2, p < 0.05), and significantly lower for RM than 
for NM on TMD (46.9 ± 9.5 vs. 51.0 ± 10.7, p < 0.05) and 
PSS (24.1 ± 7.4 vs. 26.7 ± 6.9, p < 0.001), indicating that at 
baseline regular meditators had higher levels than novice 
meditators of mindfulness, self-compassion, and mental 

health, and lower levels of mood disturbance and perceived 
stress.

Changes in Scores from Baseline to Post‑Program

As shown in Fig. 1, both NM and RM showed significant 
pre- to post-MBSR changes in scores on all of the instru-
ments except PCS. The effect sizes were generally larger for 
NM (d = 0.53–0.80) than for RM (d = 0.38–0.53). However, 
as shown in Table 2, the interaction between Group (NM vs. 
RM) and Time (pre vs. post) was significant only for FFMQ, 
with NM’s scores improving more from baseline to post-
program than those for RM [F(1, 156) = 3.9, p = 0.049; partial 
η2 = 0.0025]. No significant Group × Time interaction was 
found for the other outcome measures, with partial η2 values 
for these measures ranging from 0.002 (p = 0.593) to 0.013 
(p = 0.147). The absence of a Group × Time interaction for 
most of the measures suggests that improvements from the 
baseline were overall similar for NM and RM. NM and RM 
did not differ in class attendance (7.4 ± 0.8 vs. 7.4 ± 0.7 
classes out of 8) or self-reported home practice time during 
the program (219.7 ± 120.4 vs. 277.9 ± 183.7 min per week). 
As self-reported practice time for RM increased significantly 
from before to after the program (from 136.9 ± 103.8 min 
to 277.9 ± 183.7, p < 0.001), linear regression analyses 
were conducted for RM to assess any associations between 
changes in practice time and changes in instrument scores 
from pre- to post-MBSR. No significant correlations were 
found between changes in practice time and any of the 
changes in instrument scores from pre- to post-program.

Discussion

The primary aim of this study was to compare the impacts of 
MBSR on mindfulness and various measures of well-being 
for novice meditators and regular meditators. The results 
showed that at baseline, RM scored higher on mindfulness 
and self-compassion scales than NM and had lower mood 
disturbance, lower perceived stress levels, and higher mental 
quality of life. After the program, both NM and RM showed 
significant improvements in these scales from baseline to 
post-program. NM’s post-MBSR scores were in fact com-
parable to RM’s baseline scores. The lack of a significant 
interaction between time (pre- to post-program) and group 
(NM vs. RM) on most of the outcome measures suggests 
that the improvements were generally comparable for the 
two groups.

The fact that a substantial proportion (38%) of the partici-
pants of the current MBSR program had already experienced 
meditation practice prior to joining MBSR may not be sur-
prising, as secular meditation—particularly mindfulness—is 
increasingly practiced by the general population worldwide, 
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and its application to a variety of areas in society is growing 
(e.g., Olano et al. 2015). We did not collect information on 
the type of meditation practiced by RM, so inferences about 
this are necessarily speculative. Nevertheless, the higher 
baseline FFMQ score for RM compared to NM may suggest 
that their primary practice was mindfulness (or Vipassana) 
meditation, which is gaining popularity in Japan primarily 
from Western influence and places emphasis on mindfulness 
skills such as observing as well as describing and acting with 
awareness, facets captured in FFMQ. It seems less likely that 
participants had been practicing Traditional Zen meditation 
(either the Soto or Rinzai tradition) as it places less emphasis 
on these skills. Other types of meditation, including Tran-
scendental Meditation, are rarely practiced in Japan.

The overall effect sizes for NM on the scales (e.g., for 
FFMQ, d = 0.80; for PSS d =  − 0.74) were roughly within 
the range reported in previous MBSR studies. For example, 
for a large community program, effect sizes were d = 0.67 
(FFMQ) and d =  − 0.50 (PSS) (Juul et al. 2018); for uni-
versity-based programs cited in a review, effect sizes were 
d = 0.47–0.90 (FFMQ subscales) and d =  − 1.02 (PSS) (Car-
mody and Baer 2008). Previous meditation experience was 
not reported for these studies, so it is not known if any of 
the participants were already regular meditators. It is notable 
that even a relatively brief intervention period of 8 weeks in 
MBSR improved scores on these measures for NM to levels 
comparable to those at baseline for RM, who had practiced 
meditation on a regular basis presumably much longer than 

8 weeks (as a small sub-group of RM in our sample had 
practiced for a median of 2 years).

RM also showed significant improvements in the out-
come measures. Although the effect sizes were generally 
numerically smaller in RM than NM, a significant interac-
tion between Group (NM vs. RM) × Time (pre vs. post) was 
observed only for the FFMQ score (partial η2 = 0.0025), sug-
gesting that scores on SCS, TMD, MCS, and PSS improved 
for the two groups to similar degrees (with partial η2 values 
for these measures ranging from 0.002 to 0.013). This is 
notable, as previous research has suggested that the impacts 
of MBSR appear to be greater for individuals with higher 
levels of distress at baseline (de Vibe and Moum 2006; Juul 
et al. 2018). The only outcome measure for which there was 
not an effect of Time for either group was PCS (the physi-
cal component summary of the Health-related Quality of 
Life Scale) [F(1, 156) = 0.3, p = 0.577, η2 = 0.002]. Previous 
research has similarly found no change in PCS from pre- to 
post-MBSR for populations whose baseline PCS score is at 
or above the national mean (e.g., Greeson et al. 2011).

The fact that RM significantly improved on these meas-
ures beyond the level achieved by their previous regu-
lar meditation practice is likely due to many factors. It is 
unlikely that these improvements can be attributed simply 
to an increase in meditation time, as amount of practice time 
during the program among RM did not correlate with degree 
of improvement in any of the variables. Two alternative pos-
sibilities are discussed here.

Fig. 1  Pre to post changes in 
outcome measure scores for NM 
and RM. Error bars are 95% 
confidence intervals. FFMQ, 
Five facet Mindfulness Ques-
tionnaire; SCS, Self-Compas-
sion Scale; TMD, Total Mood 
Disturbance in Profile of Mood 
States 2 (POMS 2); PCS, Physi-
cal Component Summary in SF-
12v2; MCS, Mental Component 
Summary in SF-12v2; PSS, 
Perceived Stress Scale 14-item 
version. FFMQ, SCS, and PSS 
are raw scores whose poten-
tial ranges are 24–120, 6–30, 
and 0–56, respectively. TMD, 
MCS, and PSC are national 
norm-based scores [T-score 
transformation, mean = 50 ± 10 
(SD)]. d, Cohen’s d **p < 0.01, 
***p < 0.001 compared to 
pre-program values within each 
group
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One factor that might contribute to RM’s improvement 
in well-being beyond their already relatively high base-
line levels is that MBSR has unique features compared to 
meditation alone. These MBSR features include a variety 
of formal practices such as body scan, mindful yoga and 
walking meditation, systematic informal practices, didac-
tic teaching (including the relationships among thoughts, 
emotions, and bodily sensations), and the use of “classes” 
of participants in a time-limited course structure (Kabat-
Zinn 1996; Santorelli 2014).

Another unique feature of MBSR involves the “great 
deal of guidance” with which the formal practices in 
MBSR were introduced (Kabat-Zinn 2011), compared to 
meditation learned and practiced with less guidance. For 
example, a guiding instruction commonly used in MBSR, 
such as, “There is no need in this practice to judge your-
self negatively because becoming distracted is just part 
of training your attention,” has been shown to decrease 
mind-wandering (Rahl et al. 2017), and also potentially 
could foster non-judging and non-reactive attitudes as 
well. Both are components of FFMQ and non-judging is a 
component of SCS. Reduced mind-wandering, along with 
non-judgment and non-reactiveness, in turn might contrib-
ute to improvements of TMD (Evans et al. 2018) and PSS 
(Bränström et al. 2010).

An additional unique aspect of MBSR is that partici-
pants are given out-of-class assignments including one that 
invites them to notice and document pleasant and unpleas-
ant events during the week along with their reactions to the 
events. This assignment provides participants with oppor-
tunities to expose themselves to potential sources of stress 
reactions through the lens of observation, which may also 
contribute to nonreactivity as captured in the FFMQ (Holzel 
et al. 2011), and in turn, to improvements of TMD (Evans 
et al. 2018) and PSS (Bränström et al. 2010). Also, the class 
group activities were designed to help maintain participants’ 
motivation, provide support, and foster feelings of accept-
ance and belonging (Kabat-Zinn 1996). These factors could 
contribute to the observed improvements in components of 
self-compassion (SCS), such as common humanity/isolation.

Dismantling studies (i.e., comparing a standard MBSR 
program with a program consisting solely of formal medi-
tation practices) would help elucidate differential contribu-
tions of different program components on specific outcomes, 
providing further insights on the mechanisms of MBSR. In 
addition to such an approach, future studies could include 
gathering qualitative data pre- and post-MBSR by asking 
questions about which features were more or less valuable 
at the conclusion of the 8 weeks. This information may tease 
out what elements of the class are supportive to RM and 
NM, and also could be beneficial for teachers to understand 
what elements might be more or less important for both 
groups.Ta
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A second factor that might have contributed to RM’s 
improvement from baseline to post-MBSR involves this 
group’s motivations for signing up to take the course when 
they already had an independent meditation practice. Future 
research could examine participants’ motivations and how 
they might be associated with impacts from MBSR.

A body of evidence amassed in the past decade or so 
shows that MBSR can be beneficial for those with com-
promised well-being in clinical populations, such as those 
with chronic insomnia (Gross et al. 2011), with chronic pain 
(la Cour and Petersen 2015), and with chronic back pain 
(Morone et al. 2008), and in chronic caregivers (White-
bird et al. 2013), as well as those in non-clinical popula-
tions, such as academic healthcare employees (Geary and 
Rosenthal 2011) and healthcare providers (Goodman & 
Schorling, 2012). The current study provides evidence that 
people with higher-than-average well-being—even those 
with previous meditation practice—can benefit from MBSR 
as well. Thus, MBSR might be beneficial for individuals 
along the entire spectrum of well-being. This is consistent 
with a claim that mindfulness interventions may be benefi-
cial not only for those with compromised well-being but 
for those who are already “resilient or flourishing” (Kuyken 
et al. 2017).

The finding that NM reached well-being levels post-
MBSR comparable to those of RM at baseline does not 
necessarily mean that this 8-week program has the same 
impact as does longer-term meditation practice. Research 
comparing short-term with long-term meditators on a neu-
ronal level using fMRI has shown that some changes in brain 
activity can occur in a relatively short period of time, while 
other changes require much more practice. For example, 
Kral et al. (2018) showed emotionally positive and negative 
pictures to long-term meditators, short-term meditators (i.e., 
individuals who had undergone MBSR), and a control group 
of non-meditators. The authors measured reactivity in the 
amygdala, which is related to emotion regulation. Compared 
to non-meditators, both long-term and short-term meditators 
showed significantly less amygdala reactivity to emotionally 
positive pictures. It is notable that the short-term meditators’ 
amygdala reactivity in response to emotionally positive pic-
tures post-MBSR decreased to levels comparable to those 
observed at baseline in the long-term meditators. In response 
to emotionally negative pictures, there were no group dif-
ferences in amygdala reactivity between the non-meditators 
and either the short-term or the long-term meditators. How-
ever, among the long-term meditators, more retreat experi-
ence was related to reduced activation to negative pictures. 
In a similar study, Desbordes et al. (2012) measured right 
amygdala activation in response to positive and negative 
pictures both before and after an 8-week mindful attention 
training intervention. Post-intervention, participants showed 
decreased right amygdala activation in response to positive 

pictures as well as to the pictures overall (i.e., positive and 
negative combined), but there was no significant decrease 
in reactivity to the negative pictures. Reduced emotional 
reactivity to both positive and negative stimuli is under-
stood to be associated with well-being, as the brain does 
not become “hijacked” by wanting/grasping and aversion. 
Thus, de-activation to positive stimuli appears to happen 
relatively quickly, and only after more time practicing does 
the reactivity to negative stimuli decrease. This points to a 
complex process of change occurring as a result of medita-
tion that continues over months and years.

A study by Brand et al. (2012) also provides evidence 
that some benefits of meditation can begin to occur quickly 
(i.e., over an 8-week MBSR program), and then continue to 
improve if meditation is continued long-term. The authors 
measured cortisol levels (as well as self-report measures) in 
a small group of long-term meditators (LTM; n = 9) and nov-
ice meditators (NM) who completed MBSR (n = 11). Cor-
tisol awakening response (CAR) was reduced from pre- to 
post-MBSR for NM to levels comparable to those observed 
in LTM, and for LTM, duration of meditation experience 
was negatively associated with CAR.

It is not known how long well-being related to decreased 
emotional reactivity and other underlying neurological and 
biochemical changes induced by MBSR remains if partici-
pants do not continue practicing after the program; it is pos-
sible that these later-occurring changes are necessary for 
more consistent, longer-term well-being. Addressing this 
important question will require longitudinal studies looking 
at post-MBSR changes over time in participants who do, 
versus do not, maintain meditation practice.

Limitations and Future Research

This study has both strengths and limitations. One source of 
strength was the use of instruments whose national norma-
tive data are established, which allowed us to compare NM 
and RM with the Japanese norm, with NM showing simi-
lar mood states and mental QOL, and RM showing lower 
mood disturbance and higher mental QOL compared to the 
Japanese norm. This comparison point enabled us to postulate 
potential implications of MBSR to a larger general popula-
tion. An additional strength is the high response rate, ensuring 
minimal attrition bias; 87.5% of participants provided consent 
and pre- and post-assessment data. Similar studies typically 
have response rates between 50 and 75% (e.g., Carmody et al. 
2009; Greeson et al. 2011; Juul et al. 2018). It is not entirely 
clear why our response rate was so much higher than that 
of similar studies, but contributing factors could include (1) 
differing norms and expectations within Japanese culture ver-
sus other cultures, (2) our efforts to stress to participants the 
importance of data collection at the orientation, (3) the high 
program completion rate among our initial participants who 
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had provided consent (164 of 169, or 97.0%) as defined by 
attending 6 or more of the 8 weekly classes, and (4) our set-
ting up time during the last session of the program to fill out 
the questionnaire.

One potential limitation of this study is the pre-post analy-
sis design lacking a control group, which always raises the 
possibility that the observed improvements may have been 
temporary changes over time unrelated to the intervention. 
This seems unlikely, however, since the effects of MBSR 
observed in this study are in line with those reported in a 
systematic review and meta-analysis of randomized controlled 
studies (de Vibe et al. 2017) as well as a meta-analysis of 
studies for healthy individuals (Khoury et al. 2015). Further-
more, one could argue that observed improvements could be 
attributed to non-specific effects of treatment, such as atten-
tion or treatment contact, human interaction variables, and/or 
outcome expectations (Mohr et al. 2009). This is also unlikely, 
as many studies have shown that MBSR induces specific brain 
changes compared to active control conditions that included 
these non-specific effects of treatment (Gotink et al. 2016). 
Also, we did not collect detailed information on participants’ 
meditation practice prior to MBSR. In particular, we collected 
data on how long RM have been practicing meditation for 
only a small subset of participants. Furthermore, as there are 
variety of meditative practices and we did not collect data on 
the types of meditation practiced by participants, the con-
clusions of this study may not be generalizable to regular 
practitioners of all types of meditation. Future studies on the 
impacts of MBSR on participants with previous meditation 
experience should collect more detailed data, including type 
and duration of meditation practiced, retreat experience, etc.

Another potential limitation is the possibility of a common 
method bias (Podsakoff et al. 2012), as all of the outcome 
measures in this study consist of self-report Likert-type scales. 
Although procedural strategies to minimize the common 
method bias were used, such as explaining the purpose of the 
research to participants at the orientation to increase response 
accuracy and using scales containing both positive and nega-
tive (i.e., reverse coded) items (Jordan and Troth 2020), the 
potential impact of common method bias on the conclusion 
cannot be excluded.

A further limitation of this study, which is inherent in 
research comparing novices with non-novices, experts, or 
regular practitioners of any activity, is that the threshold 
we used to distinguish novices from regular meditators was 
somewhat arbitrary, at 45 min per week. While this thresh-
old was chosen because of previous research showing that 
approximately this amount of time appeared to be required 
to benefit from MBSR (Davidson, et al. 2003), there is little 
research on the amount of regular meditation per week time 
required to derive benefits in the absence of formal programs 
that include weekly sessions with additional features beyond 
meditation alone. It is also likely that the amount of practice 

time per week is only one of many factors that contribute 
to the extent to which self-reported meditation is beneficial, 
including frequency and lifetime spent on practice (Soler et al. 
2014), self-report accuracy, aspects of the particular medita-
tion practiced, having the correct “attitude” while meditating 
(non-judgmental awareness, curiosity, gently bringing atten-
tion back when one becomes aware of being lost in thought, 
etc.), and interactions with person-level factors. Future 
research on the factors that contribute to beneficial impacts 
of meditation, including amount of time practiced, would help 
inform how studies should distinguish between different levels 
of meditation expertise. Future research should also address 
how long improvements from MBSR persist. Information 
from such research can inform potential changes to MBIs, 
such as encouraging ongoing practice after the program and 
developing “booster” MBIs for people who have previously 
participated in MBSR.
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