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Abstract
Multiple lines of evidence show that mindfulness meditation (MM) improves practitioners’ mental health. To date, most studies
have tested the effects of mindfulness-based interventions (MBI), which typically combine the practice of mindfulness with in-
class psychoeducation and discussions between teacher and practitioners. However, much less is known about the effects of MM
practiced in individual settings. The present research investigated the impact of MM in individual (i.e., single) and group settings
by testing mindfulness skills, personality profiles, religious/spiritual self-representation, and adherence to the training program, in
relation to two groups of healthy adult practitioners. Findings showed that both groups of participants improved in all outcome
measures (mindfulness skills, character maturity, and religiousness/spirituality) with no between-group differences, except for a
more pronounced effect on the character maturity of those in an individual MM setting, during the 8-week individual and group
MM trainings. Moreover, participants to individual and group MM settings meditated at home for a comparable amount of time
and dropped out from their training at similar rates. The results suggest that MBI may have potential benefits both when
performed in group settings and in individual settings, emphasizing the importance of mindfulness practice for personal growth
and healing.
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Introduction

Some decades ago, in a fruitful encounter between Western
scientific culture and contemplative Buddhist tradition, medi-
tation started to be taught in secular contexts such as univer-
sities and hospitals by those who foresaw its potential to pro-
mote individual and collective well-being. In particular, some
interventions emerged inside the medical community, thanks
to their standardized structure, which allowed very similar
interventions to be applied all around the world and results
to be compared. This pushed research based on this technique

into a productive cycle, namely a type of meditation known as
mindfulness meditation (Baer 2003; Kabat-Zinn 2003;
Williams and Kabat-Zinn 2013).

Mindfulness-based interventions (MBI), as for example,
the mindfulness-based stress reduction program (MBSR;
Kabat-Zinn 2003; Santorelli and Kabat-Zinn 2001) or
mindfulness-based cognitive therapy (MBCT; Segal et al.
2002; Williams and Kuyken 2012), generally involve groups
of participants who demonstrate interest in training, which has
a fixed duration of typically 8 weeks. In this period of time,
there is a group meeting once a week, during which the prac-
tice of mindfulness is combined with frontal teachings about
meditation and dialogues between the teacher and their group.
The same meditative practice has to be performed autono-
mously by participants for about 30–60 min per day. In addi-
tion, an all-day retreat can be part of the program.

Based on this framework, the number of interventions and
related publications focused on psychological well-being and
medical symptoms such as stress, anxiety, and depression are
growing (Chiesa and Serretti 2011; Keng et al. 2011). Despite
these numerous positive aspects, to the best of our knowledge,
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there is still no clarity about the health benefits of mindfulness
meditation practiced alone vs. in groups. Indeed, participants
in standard MBI, delivered in group settings, could receive
more than mindfulness meditation practice, including
psychoeducation about stress, present-moment awareness,
and automatic pilot, as well as the possibility to create an
intimacy-inducing community.

Recent interest in this topic has arisen in the area of self-
help (Cavanagh et al. 2014). For example, Mantzios and
Giannou (2014) evaluated the effects of two separate 6-week
mindfulness meditation settings, namely group vs. individual
settings, on practitioners’ cognitive-behavioral avoidance, im-
pulsivity, and weight management. The results were not clear-
ly in favor of one kind of setting over another. For example,
mindfulness scores and impulsivity remained stable in the
group setting but changed in the individual setting (mindful-
ness increased and impulsivity decreased), while more weight
was lost in group vs. individual settings. Finally, cognitive-
behavioral avoidance decreased in the group setting but in-
creased in the individual setting. A second broader and
expanding area of interest for MBI delivered outside the typ-
ical context of group settings is that of Internet-based MBI
(Morledge et al. 2013; Spijkerman et al. 2016), where inter-
ventions are delivered through the Internet and individuals are
generally asked to practice autonomously or with limited
guidance from a teacher (see Table 1 in Spijkerman et al.
2016). In this context, positive effects on participants’ mental
health were reported to be comparable to those observed in
traditional MBI (Morledge et al. 2013; Spijkerman et al.
2016). Moreover, Wahbeh and Oken (2016) recently com-
pared the effects of two different 6-week online MBI, one
providing weekly sessions of 60 min each (with multiple
videos providing course and home practice instructions and
lessons about mindfulness) and the other providing only a
brief explanatory handout at the beginning of the MBI. The
first group of participants meditated at home more frequently
and for a longer time than the second group of meditators.
Nevertheless, no differences were found in terms of health
outcomes between the groups (e.g., perceived stress, self-effi-
cacy, depression, mindfulness, sleep disturbance, and quality
of life), and despite moving towards anticipated improved
health, no significant pre-post changes in these outcomes were
observed in either of the two groups.

Generally speaking, although the reliability of self-reports
used in the above-mentioned studies may have affected out-
comes, these reviewed studies seem to imply that MBI have
the potential to produce positive outcomes on health not only
when they are delivered within the typical context of group
settings, but also when provided in individual settings or made
available online through the Internet. However, one critical
outcome seems to concern the dropout rate, which, for exam-
ple, seems to be larger in Internet-based MBI than in

traditional MBI (> 40 vs. < 20%, respectively in Allexandre
et al. 2016; see also Shapiro et al. 2005).

The aim of the present study was to further assess whether
mindfulness meditation practiced individually or in a group
setting results in different outcomes between the two groups.
Measured outcomes focused on mindfulness skills and on
other individual dimensions such as practitioners’ personality
and religiousness/spirituality (Carmody and Baer 2008;
Carmody et al. 2008; Campanella et al. 2014; Crescentini
et al. 2014, 2015, 2017).

Method

Participants

Fifty-one healthy adult participants were enrolled in the study
(mean age = 41.57 ± 10.37 years, range 19–60). They were
recruited through web announcements and word of mouth
from different local professional contexts (Udine University
Hospital employees, general business employees). In a similar
way to other studies on mindfulness (Allexandre et al. 2016;
Farb et al. 2013; Sephton et al. 2007), which allocated subjects
to groups in different proportions, participants to the present
study were randomly assigned to the two meditation settings
(single vs. group mindfulness meditation, henceforth SMM
and GMM, respectively) in a 1.2:1 ratio, because more drop-
outs were expected in the group without continuous (i.e.,
weekly) support (see Fig. 1). GMM was formed by 23 partic-
ipants who received standardmindfulness-orientedmeditation
(MOM) training (Campanella et al. 2014; Crescentini et al.
2014; see Procedure) with a group meeting once a week for
8 weeks of practice in total. SMM was formed by 28 partici-
pants who only received the training’s first introductory meet-
ing on the method and practice of mindfulness meditation
before starting an 8-week period of autonomous meditation
practice. Members of this second group were informed that
the training they were involved in was not standard. All re-
cruited participants reported no past history of neurological or
mental illness and had no previous experience of mindfulness
meditation or the outcome measures used in the study.

Procedure

The MOM training delivered to GMM participants was based
on the program followed by Campanella et al. (2014) and
Crescentini et al. (2014, 2015, 2016, 2017; see also Fabbro
and Muratori 2012) and was inspired by the MBSR program.
It consisted of 8 weekly encounters of 2 h each. Each meeting
involved three sequential phases: (1) up to 30 min of
psychoeducation on topics such as introducing mindfulness,
operating in the automatic pilot mode, the ability of being
present, reactivity to and coping with stress, mindfulness and
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communication; (2) 30 min of MOM practice that remained
constant throughout the course and consisted of about 10 min
each of mindfulness of breathing, body scan, and mindfulness
of thought; (3) a final discussion phase lasting up to 1 h, in
which participants could share their meditation experiences
gained both at home and throughout the course with the other
participants and the instructor (FF). The latter had more than
5 years of experience in teaching MOM and more than
15 years of personal MOM experience.

A replica of the first MOM meeting was organized for the
SMM participants. Here, the method and concept of mindful-
ness were introduced, followed by the first MOM practice and
by a discussion on the practice itself and on how to practice at
home. At the end of the first meeting, both GMM and SMM
participants were provided with an audio CD with a 30′ guid-
ed meditation containing the same three practices described
above. All participants were asked to listen to the CD once a
day for 8 weeks and to write down the times and duration of
their daily practice in a meditation diary.

Assessment for both participant groups was carried out in
two sessions (session 1 and session 2) before and after the
8 weeks during which the participants meditated. On average,
the interval between the two sessions for the GMM and SMM
groups was 70.83 days (range 55–86 days). Subjects were not
explicitly asked to meditate at the end of the 8-week period
until they had completed session 2.

Measures

Pre- and post-training measures were collected with self-
report questionnaires. Assessment was first focused on four
questionnaires based onmindfulness skills: (1) the Five Facets
Mindfulness Questionnaire (FFMQ; Baer et al. 2006) admin-
istered using an Italian adaptation (Giovannini et al. 2014)—
the FFMQ is a 39-item tool that measures 5 different aspects
of mindfulness (observing, describing, acting with awareness,
non-judging of inner experience, and non-reactivity to inner
experience); (2) the Mindful Attention Awareness Scale
(MAAS; Brown and Ryan 2003) administered using an
Italian adaptation (Veneziani and Voci 2014)—the MAAS is
a 15-item tool measuring levels of awareness and attention in
daily life; (3) the Cognitive and Affective Mindfulness Scale-
Revised (CAMS-R; Feldman et al. 2007) administered using
an Italian adaptation (Veneziani and Voci 2015)—the CAMS-
R is a 12-item tool also measuring mindfulness during general
daily life that considers the components of present focus, ac-
ceptance/non-judgment, attention, and awareness; and (4) the
Freiburg Mindfulness Inventory (FMI; Walach et al. 2006)
administered using an Italian translation—the FMI is a 30-
item tool assessing non-judgmental present-moment observa-
tion and openness to negative experience (Campanella et al.
2014).

Moreover, for the assessment of personality, we used the
Temperament and Character Inventory (TCI; Cloninger et al.
1993, 1994; see Battaglia and Bajo 2000, for the Italian

Fig. 1 Participant drop-out
flowchart. Initial sample
population (n = 51) was randomly
assigned to a single mindfulness
meditation (SMM) group or to a
group mindfulness meditation
(GMM) group. Both groups were
assessed before and after an 8-
week mindfulness-oriented
meditation (MOM) training
program, which involved 8
weekly meetings and autonomous
daily meditation practice for the
GMM group and only one initial
meeting and autonomous daily
meditation practice for the SMM
group. Forty-two participants
completed the training and two
assessment sessions
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adaptation used in the present study). TCI is a 240-item tool
employed to evaluate both posited neurobiological and genet-
ic bases of personality through four temperamental traits (nov-
elty seeking (NS), harm avoidance (HA), persistence (P), re-
ward dependency ( RD)) and their interaction with environ-
ment and learning that shapes character, described in three
dimensions (self-directness (SD), self-transcendence (ST),
and cooperativeness (C)).

Additionally, for the evaluation of religiousness/spirituali-
ty, we used the Index of Core Spiritual Experiences
(INSPIRIT; Kass et al. 1991), administered using an Italian
translation (see Crescentini et al. 2014 for an example of its
use in a study of mindfulness meditation). The INSPIRIT
scale includes subjective beliefs and personal religious/
spiritual experiences. Finally, we used the Functional
Assessment of Chronic Illness Therapy-Spiritual Well-Being
Scale in the modified version for non-illness (FACIT-Sp-Non-
Illness), which was administered using an Italian translation
(http://www.facit.org/FACITOrg/Questionnaires). This scale
belongs to the family of FACIT measurement systems for
assessing multidimensional health-related quality of life: it
was initially developed for measuring spiritual well-being in
people with cancer (Peterman et al. 2002) and, through its 12
items, subdivides the basic construct of spiritual well-being
into three subscales (peace, meaning, and faith) and a total
score (Bredle et al. 2011). In this study, we only considered
the total score.

Data Analyses

For each questionnaire that produced an output on a single
scale (i.e., FMI, MAAS, CAMS-R, INSPIRIT, FACIT-SP-
Non-Illness), single mixed-model ANOVAs were performed
over the test scores, with session (session 1, session 2) as
within-subject factor and group (SMM, GMM) as between-
subject factor. For the FFMQ scores, the ANOVA involved
session (session 1, session 2) and facet (Observe, Describe,
Act with Awareness, Non-judge, and Non-react) as within-
subject factors and group (SMM, GMM) as between-subject
factor. As the number of items in each FFMQ scale is differ-
ent, FFMQ raw scores were normalized to the number of
items for each mindfulness facet.

Finally, for TCI, the individual raw scores concerning the
seven scales were first converted to z-scores on the basis of the
age- and gender-matched average scores of a large control
sample of 320 healthy individuals (Table S3 in Urgesi et al.
2010). We then looked at the temperamental and character
aspects. Since the four temperamental scales (NS, HA, P,
RD) should measure independent personality facets (e.g.,
Campanella et al. 2014), four separate mixed-model
ANOVAs were carried out with session (session 1, session
2) as within-subject factor and group (SMM, GMM) as
between-subject factor. In contrast, the three character scales

(SD, C, ST) are assumed to globally measure three comple-
mentary facets of the development and maturity of the self.
Therefore, we ran a single mixed-model ANOVA on the char-
acter scores with session (session 1, session 2) and scale (SD,
C, ST) as within-subject factors and group (SMM, GMM) as
between-subject factor.

For all ANOVAs, the assumptions of normality of data
distribution and homogeneity of variance were tested. When
assumption of sphericity was seriously violated, p corrected
values were reported using the Greenhouse-Geisser estimate
of sphericity (p[GG]). Moreover, in all ANOVAs, post-hoc
tests were corrected for multiple comparisons according to
the Duncan procedure. The significance threshold of p < .05
was used in all statistical tests, while effect sizes were reported
as partial eta squared (ηp

2). All statistical analyses were per-
formed using the free software environment R (R Core Team
2015).

Results

All participants recruited and assigned to the two groups com-
pleted the first assessment (i.e., session 1) and started their
training. The number of subjects that concluded the training
and the second assessment (i.e., session 2) was 21 in both
groups, with a larger dropout rate in the SMM group: in the
GMM group, 2 subjects left, resulting in a dropout rate of
8.7%, while in the SMM group, 7 subjects left, creating a
dropout rate of 25.0%. The difference was not significant,
however (p = .16, Fisher’s exact test). The two groups, after
dropouts, were matched for age (GMM 44.67 ± 9.35; SMM
39.67 ± 11.61; t (40) = 1.54, p = .13), gender (four men in each
group), and number of years in education (GMM 16.29 ±
2.35; SMM 16.52 ± 2.04; t (40) = − .35, p = .73).

Mindfulness Practice and Mindfulness Skills

With regard to mindfulness practice, inspection of meditation
diaries showed that participants of the GMM group meditated
5.04 ± 1.41 days per week on average, corresponding to
149.46 ± 51.30 min per week. These counts also included
the practices carried out during the 8 weekly meetings.
Similarly, participants to the SMM group meditated 5.66 ±
1.11 days per week on average, corresponding to 162.77 ±
36.41 min per week, which also included the practice per-
formed in the first introductory group meeting. The two
groups thus meditated for a comparable amount of time during
the 8-week training program (days per week t (40) = − 1.58,
p = .12; minutes per week t (40) = − 0.97, p = .34).

Regarding possible variations of mindfulness skills as a
result of SMM and GMM practice, the analyses showed the
same pattern of results for FMI, MAAS, and CAMS-R mea-
sures. There was a significant main effect of session (all F (1,
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40) > 18.95, p < .001, ηp
2 > .321), a non-significant main ef-

fect of group (all F (1, 40) < 1.18, p > .28, ηp
2 < .029), and a

non-significant group X session interaction (all F (1, 40) <
0.30, p > .59, ηp

2 < .007). Similarly, the ANOVA for the
FFMQ highlighted a significant main effect of session (F (1,
40) = 40.6, p < .01, ηp

2 = .504), a non-significant main effect
of group (F (1, 40) < 0.01, p = .94, ηp

2 < .001), and a non-
significant group X session interaction (F (1, 40) = 0.74,
p = .40, ηp

2 = .018). The three-way interaction between group,
session and scale was also non-significant, indicating that
there were not between-group differences in the way in which
the effect of session was homogeneously distributed across the
five FFMQ scales (F (4, 160) = 0.45, p[GG] = .72, ηp

2 = .011).
Thus, compared to baseline, session 1 assessment, mindful-
ness skills significantly increased at session 2, namely after the
8-week training program; this general improvement did not
depend on whether participants belonged to SMM or GMM
groups (Fig. 2).

Personality Traits

The personality profiles of SMM and GMM participants were
close to the reference population for all temperament and char-
acter scales, with the mean score in no scale exceeding .757
standard deviations above or below the average population
score (Fig. 2). For the temperament scales, the only significant
effect concerned a main effect of session for the analysis on
HA scores (session 1 > session 2; F (1, 40) = 16.56, p < .001,
ηp

2 = .293). No other significant main effect of group (all F (1,
40) < 0.88, p > .35, ηp

2 < .022), session (all F (1, 40) < 1.92,
p > .17, ηp

2 < .046), or group X session interaction (all F (1,
40) < 3.43, p > .07, ηp

2 < .079) was found for the temperamen-
tal traits (Fig. 2).

For the character scales, there was a significant main effect
of scale (F (2, 80) = 3.72, p = .03, ηp

2 = .085), due to a differ-
ence between ST and SD (ST > SD, p = .003). However, in-
teraction effects concerning the scale factor were not signifi-
cant (session X scale: (F (2, 80) = 0.39, p[GG] = .64,
ηp

2 = .010; group X scale (F (2, 80) = 2.54, p[GG] = .09,
ηp

2 = .060; session X group X scale (F (2, 80) = 1.12,
p[GG] = .32, ηp

2 = .027). The analysis also highlighted a sig-
nificant main effect of session (session 1 < session 2; F (1,
40) = 24.60, p < .001, ηp

2 = .381) and a significant group X
session interaction (F (1, 40) = 5.44, p = .02, ηp

2 = .120).
Post-hoc tests showed that this interaction was due to in-
creased character scores after vs. before mindfulness medita-
tion being fully significant in the SMM group (p < .001) but
only a statistical trend in the GMM group (p = .06) (Fig. 2).

At baseline (session 1), no difference between groups was
present in the level of character maturity (average score for
SD, C, and ST) (t (20) = − .96, p = .34). However, looking at
the single-scale level, SD scores were lower for SMM than
GMM (t (20) = − 2.24, p = .03), an effect that, nevertheless,

would not survive a Bonferroni correction for the three tested
comparisons (adjusted α = .017). According to these results,
performing three separate ANOVAs on the character scales
returned a significant interaction between group X session
for SD (F (1, 40) = 5.76, p = .02, ηp

2 = .126) but not for ST
and C (both F (1, 40) < 1.83, p > .18, ηp

2 < .044). The main
effect of session was significant in all three analyses (all F (1,
40) > 12.54, p < .001, ηp

2 > .238). Moreover, direct compari-
son in terms of personality dimensions between SMM partic-
ipants who dropped out and those who did not showed no
differences at baseline (all TCI scales |t (26)| < 1.4, p > .18;
the same analysis was performed for the GMM group: all
TCI scales |t (21)| < 3.18, p > .88). This result may rule out
the possibility that character scores, and in particular SD
scores, increased at session 2 because of a selection bias in
SMM participants.

Overall, the data suggests no effect of mindfulness medita-
tion on individuals’ temperament dimensions, except for a
global reduction in HA level that was independent of medita-
tion settings (SMM = GMM). Nevertheless, we found a sig-
nificant increment in character maturity after meditation train-
ing; this effect was more pronounced in SMM than GMM
participants, a finding that appears to be due to SD.

Religiousness/Spirituality

The results for both the INSPIRIT and the FACIT-Sp-Non-
Illness scales followed the same pattern found for the mind-
fulness questionnaires. There was a significant main effect of
session (both F (1, 40) > 7.50, p < .01, ηp

2 > .158), a non-
significant main effect of group (both F (1, 40) < 0.06,
p > .81, ηp

2 < .001), and a non-significant interaction effect
between group and session (both F (1, 40) < 0.01, p > .92,
ηp

2 < .001) (Fig. 2). Thus, religiousness/spirituality measures
showed that religious/spiritual self-representations increased
after vs. before mindfulness meditation regardless of mindful-
ness meditation settings.

Discussion

In this study, we investigated whether practicing mindfulness
individually is as effective as in group settings. Thus, we test-
ed whether two mindfulness meditation settings, group and
single (GMM and SMM, respectively), lead to different out-
comes in terms of mindfulness skills (assessed through FMI,
MAAS, CAMS-R, and FFMQ), personality traits (TCI), and
religious/spiritual self-representations (INSPIRIT and FACIT-
Sp-Non-Illness), as well as testing adherence to the training
(amount of meditation practice undertaken during the training)
and dropout rates. While in the GMM setting, new meditators
could rely, for the 8-week period, on weekly theoretical and
practical support and guidance from both the teacher and other
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practitioners; in the SMM setting, participants were asked,
after an introductory meeting, to practice meditation indepen-
dently for 8 weeks.

The findings allowed us to observe that both groups of
participants improved in all outcome measures during the 8-
week training period. Moreover, SMM and GMMparticipants
meditated at home for a comparable amount of time and
dropped out from their training at similar rates. For mindful-
ness skills and religious/spiritual self-representations, there
were no differences between GMM and SMM settings.
These findings thus extend previous work demonstrating the
effects of MOM delivered in group settings to enhance mind-
fulness skills and religious/spiritual self-representations
(Carmody and Baer 2008; Carmody et al. 2008; Crescentini
et al. 2014). With regard to personality traits, in line with
previous research on the effects of MOM on healthy adult
participants (Campanella et al. 2014; see also Giluk 2009),
we found no effects of mindfulness meditation on individuals’
temperament dimensions, except for a reduction in HA levels,
which was of a similar magnitude for both SMM and GMM
participants. This result may reflect a reduction in participants’
anxiety levels when assessed after vs. before meditation train-
ing; HAwas indeed seen to be more susceptible, relative to the
other temperament traits, to transient and contingent anxiety
and mood states (Brown et al. 1992; Svrakic et al. 1992).

As far as character dimensions are concerned, we found a
general increment after mindfulness meditation in self-matu-
rity, described by the three character scales at the intrapersonal
level (SD), interpersonal level (C), and transpersonal level
(ST). However, the global effect on the practitioners’ character
emerged as highly significant in the SMM setting and as a
nearly significant effect in the GMM group (i.e., the group
X session interaction). A deeper inquiry showed that the dif-
ference between SMM and GMMwas specifically due to SD,

which was found to be lower in the former than the latter
group of meditators at the baseline session 1, and increased
more in SMM than GMM participants after vs. before medi-
tation training. In the TCI, SD deals with concepts such as
self-esteem and self-efficacy and is associated with less
avoidant and more active styles of coping with problems.
Thus, individual efforts to meditate may have taken root partic-
ularly in participants with low pre-existing SD, who also had to
meditate alone, in a process that resembles the effect of the
reactive control negative feedback theorized in many theories
of self-regulation (Bandura 1991), which suggest that those
who are more in need are more motivated to aid their own
recovery. Nonetheless, the presence of a trend instead of a fully
significant effect for the character scales in the GMM group
could likely be considered a peculiarity of this particular group,
as both the performance of the SMM group in the current study
and previous researches on (healthy and clinical) adult partici-
pants (Campanella et al. 2014; Crescentini et al. 2015, 2017)
showed that 8-week MOM training delivered in group settings
may help to improve overall self-maturity working on aspects
such as purposefulness, self- and social-acceptance, sense of
responsibility, and empathy and compassion.

Limitations and Future Directions

The present study has a number of limitations that should be
borne in mind when interpreting its findings. The first limita-
tion deals with its relatively restricted sample size, which,
although being similar to that involved in previous studies
testing the effects of MBI on mental health (Keng et al.
2011), suggests replication and extension of current findings
to larger samples of meditators in different meditation settings.
Another issue regarding the present study concerns the sole
use of self-report measures, which may not yield the most
accurate information. Indeed, it is well known that self-
report measures are susceptible to desirable responding and
clearly subjective in nature (Schwarz 1999) and are sometime
considered to be less informative and rigorous than more ob-
jective measures such as behavioral or psychophysiological
measures. In the present study, we attempted to mitigate this
limitation by using different instruments for assessing main
outcome measures of interest (e.g., mindfulness skills and
religiousness/spirituality). Nevertheless, future research on
the effects of mindfulness meditation delivered in different
settings should include multiple sources of information, such
as implicit measures of personality (which are more difficult
to control or to fake, e.g., Crescentini et al. 2014), or psycho-
physiological measurements such as heart rate variability
(HRV), which previous research has linked to well-being
and mindfulness (Krygier et al. 2013).

Moreover, a further limitation of the current study pertains
to the lack of a control group, for example, a non-treatment
(non-active), waiting-list control group. The inclusion of a

�Fig. 2 Plots of assessment results. Plots contain data from FMI (Freiburg
Mindfulness Inventory), MAAS (Mindful Attention Awareness Scale),
CAMS-R (Cognitive and Affective Mindfulness Scale-Revised), FFMQ
(Five Facet Mindfulness Questionnaire: Observe, Describe, Act with
Awareness, Non-judge, and Non-react), TCI (Temperament and
Character Inventory) character scales (self-directness (SD), self-
transcendence (ST), and cooperativeness (C)), TCI temperament scales
(novelty seeking (NS), harm avoidance (HA), persistence (P), reward
dependency (RD)), INSPIRIT (Index of Core Spiritual Experiences),
and FACIT-Sp-Non-Illness (Functional Assessment of Chronic Illness
Therapy-Spiritual Well-Being Scale in the modified version for non-
illness). Average scores for FMI, MAAS, CAMS-R, INSPIRIT, and
FACIT-Sp-Non-Illness, are reported and error bars represent standard
errors. Box-and-whiskers plots are reported for FFMQ and TCI. The
line in the box represents the median, while the upper and the lower
edge of the box represent the 75th and the 25th percentiles,
respectively. The whiskers beyond the box extend to one and a half
times the interquartile range. The dots indicate outside values. Globally,
assessment was carried out before (session 1) and after (session 2) two
settings of 8-week mindfulness meditation training in two groups of
participants (single mindfulness meditation (SMM), group mindfulness
meditation (GMM))
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control group would have optimized control of possible con-
founding factors, such as the non-specific effects of the time
that elapsed between the two testing sessions, as well as the
effects of mindfulness meditation per se. In addition to testing
for differences between SMM and GMM, these two condi-
tions could have been compared against the control group,
following a three-armed procedure already employed in a
few previous studies comparing mindfulness meditation vs.
other treatment (Jain et al. 2007; Kuhlmann et al. 2016;
Williams et al. 2014). It is advisable that future studies inter-
ested in comparing the effects of MBI delivered in different
settings should also follow a similar procedure involving three
groups of participants.

In conclusion, despite these limitations and cautions in re-
lation to the present results, the current findings of equivalent
improvements of mindfulness skills, religious/spiritual self-
representations and, to a large extent, character traits in differ-
ent mindfulness meditation settings may be in accordance
with previous research that has investigated similar topics in
the area of self-help (Cavanagh et al. 2014; Mantzios and
Giannou 2014) and Internet-based MBI (Allexandre et al.
2016; Morledge et al. 2013; Spijkerman et al. 2016; Wahbeh
and Oken 2016). Taken together, from these results, it can be
suggested that MBI may have potential health benefits both
when performed in group settings and in individual settings
and that the effect of group meetings may not be the most
fundamental aspect contributing to the positive changes pro-
moted bymindfulness meditation. If confirmed on larger sam-
ples of participants and extended to other outcome measures,
these results highlight the importance of the experiential na-
ture of meditation practice and reflect the power of mindful-
ness meditation to put a person in contact with his/her Binner
teacher^ or Binner wisdom^.
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