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Abstract Mindfulness training improves mental health and
psychological functioning. Although several questionnaires
have been developed to measure mindfulness, the Five Facet
Mindfulness Questionnaire (FFMQ) is currently one of the most
widely used scales. However, uncertainty remains about wheth-
er the effects of mindfulness training can be unambiguously
attributed to change in self-reported mindfulness. The present
study was designed to answer three major questions: First,
relative to a wait-list group, does participation in mindfulness
training lead to changes in self-reported mindfulness among a
mixed sample of individuals presenting stress-related problems,
illness, anxiety, and chronic pain? Second, are changes in mind-
fulness associated with changes in psychological distress? Third,
do changes in mindfulness mediate the effects of mindfulness
training on the decrease in psychological distress? We used the
French translation of the FFMQ in a Belgian sample. Relative to
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a wait-list control, mindfulness training led to a change in self-
reported mindfulness and psychological distress. Further, chang-
es in mindfulness mediated the effects of mindfulness training
on a decrease in psychological distress.
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Introduction

Mindfulness training is an intervention derived from Buddhist
practice that teaches participants to maintain their attention on
their present experience, without judgment or analytical pro-
cessing (Kabat-Zinn 1982). In numerous meta-analyses,
mindfulness-based interventions (MBIs) have been shown to
alleviate a variety of clinical conditions. For instance, MBIs
exhibit medium to large effects for anxiety and mood disor-
ders (Hofmann et al. 2010; Vollestad et al. 2012); medium
effects in the reduction of anxiety and mood symptoms among
patient suffering from somatic illness such as cancer, diabetes,
chronic fatigue, and heart disease (Hofimann et al. 2010); and
medium to large effects for the reduction of stress, pain, and
other symptoms in people with illnesses such as psoriasis,
fibromyalgia, chronic pain, and heart disease (Baer 2003;
Grossman et al. 2004). Moreover, MBIs may improve cogni-
tive processing (e.g., Greenberg et al. 2012; Heeren et al.
2009; Lutz et al. 2013).

The findings from these meta-analyses suggest that MBIs
are clinically effective interventions. However, uncertainty
remains about whether the effects of MBI can be unambigu-
ously attributed to a change in mindfulness resulting from the
training.
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In other words, the mechanism by which MBIs affect
change in these conditions remains unclear. In order to eval-
uate proposed mechanisms of change, researchers must first
confirm the successful induction of change in the proposed
mechanism. That is, they must demonstrate that MBIs do
indeed lead to increases in mindfulness and that the magnitude
of change in mindfulness is related to the magnitude of change
in the outcome of interest (symptom reduction, e.g., Heeren
et al. 2011a; MacLeod et al. 2009).

Recently, several questionnaires have been proposed for
assessing mindfulness skills (e.g., Baer et al. 2004; Brown and
Ryan 2003; Buchheld et al. 2001). These self-reports assess a
general tendency to be mindful in daily life, exhibit good
psychometric properties, and are significantly correlated with
each other (Baer et al. 2006). One of the most commonly used
is the Five Facet Mindfulness Questionnaire (FFMQ) (Baer
et al. 2006, 2008), which assesses five elements of mindful-
ness. These include Observing (i.e., attending to or noticing
internal and external stimuli, such as emotions, cognitions,
sights, sounds, or smells), Describing (i.e., noting or mentally
labeling these stimuli with words), Acting with awareness
(i.e., attending to one’s current actions, as opposed to behav-
ing automatically or absent-mindedly), Non-judging of inner
experience (i.e., refraining from evaluation of one’s sensa-
tions, cognitions, and emotions), and Non-reactivity to inner
experience (i.c., allowing one’s thoughts and feelings to come
and go, without reacting to them). Confirmatory factor anal-
yses have corroborated this five-factor solution in several
samples although the Observing scale often does not fit the
model in nonmeditating student samples (Baer et al. 2000,
2008). The FFMQ has shown good internal consistency and
correlations in the expected directions with many variables
predicted to be related to mindfulness (Baer et al. 20006).

In addition, the FFMQ has shown strong psychometric
properties in several languages. For instance, Heeren et al.
(2011b) translated the FFMQ into French and found support
for the five-factor structure using confirmatory factor analy-
ses. Similar results have been reported in Italian (Romaneli
and di Berardino 2010), Chinese (Deng et al. 2011), Spanish
(Cebolla et al. 2012), Japanese (Sugiura et al. 2012), Dutch
(de Bruin et al. 2012), and Swedish (Lilja et al. 2011).

Despite this large and growing body of research on the
FFMQ, only a few studies have examined whether FFMQ
scores mediate the effects of mindfulness programs in clinical
settings. Carmody and Baer (2008) reported that increases in
FFMQ scores mediated the effect of mindfulness-based stress
reduction (MBSR) (Kabat-Zinn 1982) on psychological
health in a mixed sample of individuals presenting stress-
related problems, illness, anxiety, and chronic pain. However,
this study was uncontrolled and examined only an aggregate
score for the FFMQ rather than testing each subscale sepa-
rately. Baer et al. (2012) examined weekly change in FFMQ
scores and perceived stress among MBSR participants and
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found that significant change in FFMQ scores preceded a
significant change in perceived stress and that change in
FFMQ scores over the first 3 weeks predicted change in
perceived stress over the course of MBSR. This study also
was uncontrolled and did not show full mediation.

In a controlled trial, Brénstrom et al. (2010) reported that
increased FFMQ scores mediated the effects of an MBSR
program on psychological distress relative to a wait-list con-
dition among patients suffering from cancer. Interestingly,
they found that not all of the subscales were related to the
outcome variables. Indeed, the Observing subscale was relat-
ed to improvement in positives states of mind, but was the
only subscale unrelated to reduction of psychological distress.
However, because their sample was limited to individuals with
cancer, it is unclear if these findings would generalize to a
broader population of individuals suffering from a more di-
verse set of conditions.

The present study was designed to overcome these limita-
tions, by answering three major questions: First, in compari-
son to a wait-list group, would participation to a mindfulness
training lead to changes in FFMQ scores among a mixed
sample of individuals presenting stress-related problems, ill-
ness, anxiety, and chronic pain? Second, would potential
changes in FFMQ be related to changes in psychological
distress? Finally, would changes in mindfulness mediate the
effects of mindfulness training on psychological distress?
Both total scores and subscales scores for the FFMQ were
examined.

Method
Participants

Participants were eligible for the study if they had (a) no prior
training in mindfulness or another form of meditation, (b) no
current substance abuse, and (c) no plans to change their
psychotropic medications or psychological treatment during
the training.

Consistent with Carmody and Baer (2008), we used a
transdiagnostic approach and recruited participants with
stress-related problems, illness, anxiety, and chronic pain.
We did not assess their specific diagnoses. However, their
levels of psychological and somatic distress were assessed at
baseline (see below).

The study design was quasi-experimental with a between-
subject variable (Mindfulness vs. Wait-list) and a within-
subject variable (pretest vs. posttest). The study was adver-
tised during information sessions for individuals inquiring
about an eight-session mindfulness program and presented
as an investigation of the effect of mindfulness training on
different psychological variables. Participants were not ran-
domly allocated to conditions: those who started the program
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immediately constituted the mindfulness group (n=24), while
those who had to wait for a future course because of schedul-
ing issues constituted the wait-list control group (n=26).
Participants’ characteristics are displayed in Table 1.

Measures

Psychological distress was assessed using the French versions
of the Beck Depression Inventory (BDI-II) (Beck et al. 1996)
and the Symptom Check-List-90-R (SCL-90-R) (Derogatis
1977), both of which have shown strong psychometric prop-
erties (Beck et al. 1996; Tatu et al. 1994). For the BDI-II,
Cronbach’s alpha in the current sample was 0.85 at baseline
and 0.81 at posttraining. The Global Severity Index (GSI) of
the SCL-90-R was used to assess the level of general psycho-
pathological symptoms. Cronbach’s alpha in the current sam-
ple was 0.90 at baseline and 0.92 at posttraining.

Mindfulness was assessed using the French version of the
FFMQ (Baer et al. 2006, 2008), a 39-item self-report measure
assessing the level of mindfulness in daily life. As mentioned
above, it includes five facets of mindfulness: Observing, De-
scribing, Acting with awareness, Non-judging of inner expe-
rience, and Non-reactivity to inner experience. Items are rated
on a 5-point scale ranging from 1 (never or very rarely true) to
5 (very often or always true). Heeren et al. (2011b) have
reported good psychometric and structural properties of the
French adaptation of the scale. Cronbach’s alpha of the total
scale in the current sample was 0.88 at baseline and 0.91 at
posttraining [Cronbach’s alphas were 0.75, 0.87, 0.81, 0.86,
and 0.77 at baseline and 0.77, 0.80, 0.79, 0.76 and 0.81 at
posttraining for Observing, Describing, Acting with aware-
ness, Non-judging of inner experience, and Non-reactivity to
inner experience at baseline, respectively].

Procedure

The mindfulness training was an adaptation of mindfulness-
based cognitive therapy (MBCT) (Segal et al. 2002). MBCT
was designed for the prevention of depressive relapse. We
adapted it for our sample by modifying the psycho-education
component of the program (sessions 4 and 5) to target stress,
anxiety, and depression rather than just depression. Otherwise,
all sessions and exercises followed the MBCT protocol (see

Table 1 Participants’ characteristics as a function of group allocation
(standard deviations in parentheses)

Mindfulness group Wait-list group
n 26 24
Age 41.71 (12.10) 39.73 (12.86)
% female 53.33 46.66
Years of education 18.79 (1.99) 18.69 (2.07)

Heeren and Philippot 2011, for previous studies using this
adaptation of the program). The training was provided by
three psychologists with training in cognitive and behavioral
interventions, at least 8 years of clinical practice, and who had
previously been trained in mindfulness-based psychological
interventions (i.e., MBSR and MBCT).

For the mindfulness group, a baseline assessment was held
just before the intervention and a second assessment was held
just after the last session of the intervention (M=56.04 days,
SD=0.81). For the wait-list group, a time interval (M=
55.54 days, SD=1.42) similar to the Mindfulness group was
used. There was no significant difference between the groups
in intersession interval [#(48)=1.52, p=0.13, d=0.44]. Upon
completion of the entire study, participants were fully
debriefed.

Data Analysis
Power Analysis

An a priori power analysis was conducted to determine the
appropriate total sample size for testing hypotheses with the
primary outcome variables. Based upon previous meta-
analyses on the effects of mindfulness-based intervention on
psychological distress (e.g., Hofmann et al. 2010), we expect-
ed a medium effect size of d=0.5. Setting the level of « at
0.05, power (1—0) at 0.80 and expecting a conservative
correlation of p=0.50 between repeated measurements, the
power analysis (G*Power 3.1.3) (Faul et al. 2007) indicated
that a total sample size of 34 participants with 17 participants
per group would yield an adequate power to detect a medium
effect size.

Data Analytic Plan

Statistical analyses were performed using the SPSS software
package (SPSS Inc. 2009). The significance level was set at
0.05. Missing values were imputed using the last-observation-
carried-forward method (Hollis and Campbell 1999). Imputa-
tions were necessary for only three participants and did not
exceed 0.2 % of the posttraining data.

To examine whether mindfulness training led to a signifi-
cant change at posttraining as compared to the wait-list, mixed
linear models were used. Univariate sets of data were submit-
ted to 2 (group: mindfulness vs. wait-list) x2 (time: baseline,
posttraining) mixed analyses of variance (ANOVAs) with
repeated measurement on the last factor. Multivariate sets of
data were submitted to 2 (group)x2 (time) multivariate re-
peated measures of analyses of variance (MANOVAs) includ-
ing the different scores at baseline and posttraining as depen-
dent variables. We used Bonferoni’s corrected ¢ test to exam-
ine post hoc comparisons. All variables (except condition)
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were grand-mean centered to account for multicollinearity
issues (Tabachnick and Fidell 2006).

To examine whether changes in mindfulness mediate
changes in outcome measures, we use the procedure described
by MacKinnon et al. (2007). This procedure tests the product
of the coefficients for the effects of (a) the independent vari-
able (contrast coded: mindfulness training=+1, wait-list=—1)
to the mediator (difference from baseline to posttraining on
mindfulness scores) (alpha) and (b) the mediator to dependent
variable when the independent variable is taken into account
(beta). This procedure is a variation on the Sobel (1982) test
that accounts for the nonnormal distribution of the alpha—beta
path through the construction of asymmetric confidence inter-
vals. Mediational models are statistically significant when the
confidence interval of the indirect path (alpha—beta) does not
overlap with zero (MacKinnon et al. 2007).

Results
Group Characteristics

Preliminary analyses indicated no significant differences
among the groups at baseline on any of the demographic
variables, symptom measures, or mindfulness scores (all p-
values >0.05). Means and standard deviations for all variables
appear in Tables 1 and 2.

Change in Mindfulness

We first subjected the FFMQ total scores to a 2 (group:
mindfulness, wait-list)x2 (time: baseline, posttraining)
ANOVA. The ANOVA revealed a main effect of time [F(1,
48)=69.62, p<0.01, np*>=0.59] and a group x time interaction

[F(1, 48)=12.74, p<0.01, np*=0.21]. A ¢ test computed on
scores at posttraining showed a significant difference between
groups [#((48)=4.37, p<0.01, d=1.27].

We then subjected the FFMQ subscale scores to a 2 (groups:
mindfulness, wait-list)x2 (time: baseline, posttraining)
MANOVA. The MANOVA revealed a significant multivariate
main effect of time [Wilks” A=0.49, F(5, 44)=9.07, p<0.01,
np>=0.51] and a significant group  time interaction [Wilks’ \=
0.60, F(5, 44)=5.85, p<0.01, np>=0.40]. Univariate tests
showed a significant group x time interaction for each subscale
[Observing, F(1, 48)=18.14, p<0.01, np*=0.27; Describing,
F(1, 48)=12.61, p<0.01, 7p>=0.21; Acting with awareness,
F(1, 48)=9.98, p<0.01, jp*=0.17; Non-judging of inner expe-
rience, F(1, 48)=5.50, p<0.05, 77p2=0.10; Non-reactivity to
inner experience, F(1, 48)=17.10, p<0.01, np2:0.26]. At
posttraining, the groups differed in each of the FFMQ subscales
[Observing, #48)=6.38, p<0.01, d=1.84; Describing, #(48)=
3.82, p<0.01, d=1.1; Acting with awareness, #(48)=2.78,
p<0.01, d=0.08; Non-judging of inner experience, #48)=
3.69, p<0.01, d=1.07; Non-reactivity to inner experience,
#(48)=4.80 p<0.01, d=1.39]. Data appear in Table 2.

Self-reported Measures of Psychological Distress

For the BDI, the ANOVA revealed a main effect of
time [F(1, 48)=11.62, p<0.01, np>=0.20], qualified by
a significant time X condition interaction [F(1, 48)=4.63,
p<0.05, np°=0.09]. At posttraining, there was a differ-
ence between groups [#(48)=2.06, p<0.05, d=0.60].
Data appear in Table 2.

For the SCL-90-R, the ANOVA revealed a main
effect of time [F(1, 48)=5.85, p<0.05, np°=0.11] qual-
ified by a significant timeXcondition interaction [F(1,
48)=5.06, p<0.05, np>=0.10]. At posttraining, there

Table 2 Changes in psychological distress and mindfulness as a function of condition and time (standard deviations in parentheses)

Mindfulness group Wait-list group

Baseline Posttraining Baseline Posttraining
BDI 10.42 (5.96) 4.46 (3.80)*** 9.27 (7.63) 7.92 (7.38)
GSI 0.66 (0.42) 0.44 (0.33)*** 0.62 (0.33) 0.63 (0.39)
Observing 26.54 (4.43) 31.08 (3.06)*** 24.89 (4.32) 24.35 (4.25)
Describing 26.88 (6.13) 30.67 (4.02)*** 26.81 (5.88) 25.46 (5.43)
Acting with awareness 20.79 (6.74) 29.08 (3.50)%** 23.19 (4.13) 24.81 (6.73)
Non-judging 24.46 (7.72) 31.83 (4.96)*** 23.42 (5.46) 26.54 (5.16)*
Non-reactivity 17.79 (4.16) 2421 (3.46)*** 17.73 (4.38) 18.19 (5.15)
Mindfulness (FFMQ total) 116.46 (20.54) 146.88 (13.14)%** 116.04 (14.52) 128.23 (16.56)

BDI-II Beck Depression Inventory-1I, GSI Global Severity Index (SCL-90-R)

Observing, Describing, Acting with awareness, Non-judging of inner experience, and Non-reactivity to inner experience are facets of the Five Facets
Mindfulness Questionnaire. Mindfulness is the total score of the Five Facets Mindfulness Questionnaire. For all types of measures, there were no
significant differences in baseline between groups according ¢ test comparisons

*p<0.05; ***p<0.001 (significant difference between pre- and posttraining in each group according to paired ¢ test comparisons)
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was a difference between groups [#(48)=2.29, p<0.05,
d=0.66]. Data appear in Table 2.

Mediational Analyses

We first examined whether change in the FFMQ total scores
mediated the impact of mindfulness training on the change in
BDI and SCL-90 scores from baseline to posttraining.

Consistent with a statistically significant mediation for
SCL-90-R, the 95 % confidence interval of the indirect path
(alpha—beta) did not contain zero (see Table 3). The same
pattern of results was observed for the BDI. These findings
suggest that an increase in mindfulness mediated the effects of
mindfulness training on general psychopathology and symp-
toms of depression.

We also examined whether change in each facet of
the FFMQ mediated the impact of mindfulness training
on change in BDI and SCL-90 R scores. As shown in
Table 3, the analyses revealed that three of the facets
were involved in significant mediational models: (1)
change in the Observing subscale score statistically me-
diated the change in BDI scores; (2) change in the
Describing subscale score statistically mediated the
change in SCL-90-R; and (3) change in the Non-
reactivity subscale score statistically mediated both the
change in SCL-90-R and BDI.

Table 3 Mediational analyses testing the impact of change in mindful-
ness mediates on the outcomes

Mediators Dependent 95 % confidence interval of
variables the indirect path (alpha—beta)
Lower limit Upper limit
AMindfulness AGSI —0.091 —0.001
ABDI-II -3.03 —0.510
AObserving AGSI —0.001 0.005
ABDI-II 0.010 0.150
ADescribing AGSI =0.170 —=0.020
ABDI-II —2.230 0.320
AActing with awareness ~ AGSI —-0.760 1.220
ABDI-II —0.170 0.020
ANon-judging AGSI —-0.090 0.010
ABDI-II —2.800 0.130
ANon-reactivity AGSI —0.120 —0.001
ABDI-IT —3.640 —0.420

A FFMQ (total score) is the difference from baseline to posttraining for
the Five Facet Mindfulness Questionnaire (total score). AObserving,
ADescribing, AActing with awareness, ANon-judging, and ANon-reac-
tivity are the difference from baseline to posttraining for each of the five
facets, respectively. AGSI is the difference from baseline to posttraining
for the Global Severity Index (SCL-90-R). ABDI-1I is the difference from
baseline to posttraining for the Beck Depression Inventory-I1. Statistically
significant mediational models are in italics

Discussion

The primary purpose of this study was to answer three major
questions: First, would the participation in mindfulness train-
ing lead to changes in levels of mindfulness among a mixed
sample of individuals presenting stress-related problems, ill-
ness, anxiety, and chronic pain? Second, would changes in
mindfulness be related to changes in psychological distress?
Third, would the changes in mindfulness mediate the effects
of mindfulness training on psychological distress?

Regarding our first question, participants who received the
mindfulness training reported decreased depressive and psy-
chopathological symptoms after the training. This observation
is consistent with previous studies and meta-analyses suggest-
ing that mindfulness training decreases psychopathology
(Baer 2003; Grossman et al. 2004; Shapiro et al. 1998;
Williams et al. 2001) and supports the notion that mindfulness
training addresses a range of basic skills that are involved in a
large array of psychological difficulties (for a review, see
Philippot and Segal 2009).

Regarding our second question, participants who received
mindfulness training reported an increase in mindfulness as
indexed by all FFMQ scores. Participants in the wait-list
group showed no such changes. These results are also consis-
tent with previous findings and suggest that the training mod-
ified the psychological processes of interest as intended.
Moreover, it should be noted that FFMQ items refer to daily
life rather than to elements of the training sessions. Hence, our
findings suggest that the changes induced by mindfulness
training generalized to different types of situations.

Regarding the third question, our results are consistent with
the notion that mindfulness training exerts its beneficial effect
on psychopathological symptoms through an increased ten-
dency to be mindful in daily life. These observations support
the conclusion that the self-reported symptom change ob-
served in this study can be attributed to increases in mindful-
ness resulting from the mindfulness training. The findings add
to a growing body of empirical support for a central tenet of
several MBI approaches: that practicing mindfulness should
increase the use of mindfulness in the daily life, which in turn
should lead to decreased psychological distress.

Mediational analyses also suggested that the FFMQ facets
may differentially mediate changes in psychological distress.
In particular, both the Observing and the Non-reactivity facets
mediated the effect of mindfulness training on depression. By
contrast, effects on general psychopathological symptoms
were mediated by the increased capacities in Describing and
Non-reactivity to inner experience. These differential relation-
ships with outcome measures support the relevance of mea-
suring facets separately and provide interesting information
about the processes that may underlie mindfulness training.
Results for the nonreactivity facet are convergent with Barlow
and colleagues’ proposal that emotional acceptance reduces
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psychological distress (Campbell-Sills et al. 2006; Levitt et al.
2004). Results for the describing facet are consistent with the
recent neuroscience findings demonstrating that verbal label-
ing of affect modulates brain responses to emotional stimuli
(e.g., Hariri et al. 2000; Lieberman et al. 2007) and with
evidence showing that describing the details of emotional
experience reduces psychological distress (Raes et al. 2009;
Vrielynck et al. 2010). Results for the observing facet may
reflect an increased ability to shift attention flexibly rather
than becoming rigidly absorbed in any particular class of
stimuli (Baer et al. 2008) and are consistent with the recent
work in experimental psychopathology supporting the utility
of interventions that directly target attention control (e.g.,
Heeren et al. 2013; Wadlinger and Isaacowitz 2011).

The present study has several limitations. First, participants
were not randomly assigned to the mindfulness vs. the wait-
list groups. Future studies with random allocation are clearly
needed to ensure the reliability of the preliminary findings
reported here. Second, the sample size is relatively small for
the purposes of conducting mediational analyses. Moreover,
without demonstration of a temporal precedence of the chang-
es in mindfulness, conclusions about the role of specific facets
in mediating the effects on psychological distress should be
drawn with caution. Replications in larger samples measuring
change in mindfulness and psychopathology at successive
points in time are needed. Third, because we did not collect
follow-up data, it is unclear whether group differences were
long lasting or simply a transient effect. Fourth, we did not
diagnose participants. It is possible that change in the five
mindfulness facets may differ as a function of the nature of the
disorder. Moreover, all the participants were relatively well-
educated and French-speaking Belgian Caucasian individuals.
Therefore, our findings may not generalize to populations
with other characteristics. Fifth, consistent with previous stud-
ies (e.g., Baer et al. 2008), the internal consistency of the
Observing facet of the FFMQ was less than ideal. As a
consequence, findings involving this facet should be
interpreted with caution. Finally, we only used self-report
assessment. As argued by MacLeod et al. (2009), training
may exert an impact on self-report measures without actual
changes in the processes of interest, and demand effects must
be considered. Future studies might use mindfulness measures
not limited to self-report. For instance, behavioral measure-
ment of mindfulness, such as that developed by Burg and
Michalak (2011), may be used.

Despite these limitations, the present study adds to a small
but growing literature exploring whether change in mindful-
ness skills mediate the clinical benefits of mindfulness train-
ing. The present findings show that mindfulness training leads
to increases in self-reported mindfulness skills and decreases
in psychological distress. Further, changes in mindfulness
statically mediated the effects of mindfulness training on
psychological distress, and specific facets of mindfulness
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were differentially important in reducing different forms of
psychological distress. Results also provide additional support
for the utility of the French translation of the FFMQ.

Acknowledgments Dr. Alexandre Heeren (postdoctoral research fel-
low) is funded by the Belgian Fund for Scientific Research (F.R.S.-
FNRS, Belgium). The writing of this paper also received the support
from the Belgian Foundation “Vocatio” (awarded to Dr. Alexandre
Heeren). These foundations did not exert any editorial direction or cen-
sorship on any part of this article.

References

Baer, R. A. (2003). Mindfulness training as a clinical intervention: a
conceptual and empirical review. Clinical Psychology: Science
and Practice, 11,230-241.

Baer, R. A., Smith, G. T., & Allen, K. B. (2004). Assessment of mind-
fulness by self-report: the Kentucky Inventory of Mindfulness
Skills. Assessment, 11, 191-206.

Baer, R. A., Smith, G. T., Hopkins, J., Krietemeyer, J., & Toney, L.
(2006). Using self-report assessment methods to explore facets of
mindfulness. Assessment, 13, 27-45.

Baer, R. A., Smith, G. T., Lykins, E., Button, D., Krietemeyer, J., Sauer,
S., Walsh, E., Duggan, D., & Williams, J. M. G. (2008). Construct
validity of the five facets mindfulness questionnaire in meditating
and nonmeditating samples. Assessment, 15, 329-342.

Baer, R. A., Carmody, J., & Hunsinger, M. (2012). Weekly change in
mindfulness and perceived stress in a mindfulness-based stress
reduction program. Journal of Clinical Psychology, 68, 755-765.

Beck, A. T., Steer, R. A., & Brown, G. K. (1996). Beck Depression
Inventory manual (2nd ed.). San Antonio: Psychological
Corporation. French adaptation, 1998, Paris, France: Editions du
Centre de Psychologie Appliquée.

Brénstrom, R., Kvillemo, P., Brandberg, Y., & Moskowtiz, J. T. (2010).
Self-report mindfulness as a mediator of psychological well-being in
a stress reduction intervention for cancer patients—a randomized
study. Annals of Behavioral Medicine, 39, 151-161.

Brown, K. W.,, & Ryan, R. M. (2003). The benefits of being present:
mindfulness and its role in psychological well-being. Journal of
Personality and Social Psychology, 84, 822-848.

Buchheld, N., Grossman, P., & Walach, H. (2001). Measuring mindful-
ness in insight meditation (Vipassana) and meditation-based psy-
chotherapy: the development of the Freiburg Mindfulness Inventory
(FML). Journal for Meditation and Meditation Research, 1, 11-34.

Burg, J. M., & Michalak, J. (2011). The healthy quality of mindful
breathing: associations with rumination and depression. Cognitive
Therapy and Research, 35, 179-185.

Campbell-Sills, L., Barlow, D. H., Brown, T. A., & Hofman, S. G. (2006).
Acceptability and suppression of negative emotion in anxiety and
mood disorders. Emotion, 6, 587-595.

Carmody, J., & Baer, R. A. (2008). Relationships between mindfulness
practice and levels of mindfulness, medical, and psychological
symptoms and well-being in a mindfulness-based stress reduction
program. Journal of Behavioral Medecine, 31, 23-33.

Cebolla, A., Garcia-Palacios, A., Soler, J., Guillen, V., Banos, R., &
Botella, C. (2012). Psychometric properties of the Spanish valida-
tion of the Five Facets of Mindfulness Questionnaire (FFMQ).
European Journal of Psychiatry, 26, 118-126.

de Bruin, E. 1., Topper, M., Muskens, J. G., Bogels, S. M., & Kamphuis,
J. H. (2012). Psychometric properties of the Five Facets
Mindfulness Questionnaire (FFMQ) in a meditating and a non-
meditating sample. Assessment, 19, 187-197.



Mindfulness (2015) 6:553-559

559

Deng, Y.-Q., Liu, X.-H., Rodriguez, M. A., & Xia, C.-Y. (2011). The Five
Facet Mindfulness Questionnaire: psychometric properties of the
Chinese version. Mindfulness, 2, 123—128.

Derogatis, L. R. (1977). SCL-90-R. Administration, scoring and proce-
dures. Manual for the revised version and other instruments of the
psychopathology rating series. Baltimore: School of Medicine, John
Hopkins University.

Faul, F., Erdfelder, E., Lang, A., & Buchner, A. (2007). G¥Power 3: a
flexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behavior Research Methods, 39(2), 175¢191.

Greenberg, J., Reiner, K., & Meiran, N. (2012). “Mind the Trap”: mind-
fulness practice reduces cognitive rigidity. PLoS ONE 7(5), €36206.

Grossman, P., Niemann, L., Schmidt, S., & Walach, H. (2004).
Mindfulness-based stress reduction and health benefits: a meta-
analysis. Journal of Psychosomatic Research, 57, 35-43.

Hariri, A. R., Bookheimer, S. Y., & Mazziotta, J. C. (2000). Modulating
emotional responses: effects of a neocortical network on the limbic
system. Neuroreport, 11, 43—48.

Heeren, A., & Philippot, P. (2011). Changes in ruminative thinking
mediate the clinical benefits of mindfulness: preliminary findings.
Mindfulness, 2, 8-13.

Heeren, A., Van Broeck, N., & Philippot, P. (2009). The effects of
mindfulness on executive processes and autobiographical memory
specificity. Behaviour Research and Therapy, 47, 403-409.

Heeren, A., Douilliez, C., Peschard, V., Debrauwere, L., & Philippot, P.
(2011a). Cross-cultural consistency of the Five Facets Mindfulness
Questionnaire: adaptation and validation in a French sample.
European Review of Applied Psychology, 61, 147-151.

Heeren, A., Lievens, L., & Philippot, P. (2011b). How does attention
training work in social phobia: disengagement from threat or re-
engagement to non-threat? Journal of Anxiety Disorders, 25, 1108—
1115.

Heeren, A., De Raedt, R., Koster, E. H. W., & Philippot, P. (2013). The
(neuro)cognitive mechanisms behind attention bias modification in
anxiety: proposals based on theoretical accounts of attentional bias.
Frontiers in Human Neuroscience, 7, 119.

Hofmann, S. G., Sawyer, A. T., Witt, A. A., & Oh, D. (2010). The effects
of mindfulness-based therapy on anxiety and depression: a meta-
analytic review. Journal of Consulting and Clinical Psychology, 78,
169-183.

Hollis, S., & Campbell, F. (1999). What is meant by intention to threat
analysis? Survey of published randomized controlled trials. BMJ, 11,
670-674.

Kabat-Zinn, J. (1982). An outpatient program in behavioral medicine for
chronic pain patients based on the practice of mindfulness medita-
tion: theoretical considerations and preliminary results. General
Hospital Psychiatry, 4, 3347.

Levitt, J., Brown, T. A,, Orsillo, S. M., & Barlow, D. H. (2004). The
effects of acceptance versus suppression of emotion on subjective
and psychophysiological response to carbon dioxide challenge in
patients with panic disorder. Behavior Therapy, 35, 747-766.

Lieberman, M. D., Eisenberg, N. I, Crockett, M. J., Tom, S. M., Pfeifer, J.
H., & Way, B. M. (2007). Putting feelings into words: affect label-
ling disrupts amygdala activity to affective stimuli. Psychological
Science, 18, 421-428.

Lilja, J. L., Frodi-Lundgren, A., Hanse, J. J., Josefsson, T., Lundh, L. G.,
Skold, C., Hansen, E., & Broberg, A. G. (2011). Five Facets

Mindfulness Quetionnaire—reliability and factor structure: a
Swedish version. Cognitive Behaviour Therapy, 40, 291-303.
Lutz, J., Herwig, U., Opialla, S., Hittmeyer, A., Jancke, L., Rufer, M.,
Grosse Holforth, M., & Briihl, A., B. (2013). Mindfulness and
emotion regulation. An fMRI study. Social, Cognitive, and

Affective Neuroscience, in press.

MacKinnon, D. P., Fairchild, A. J., & Fritz, M. S. (2007). Mediation
analysis. Annual Review of Psychology, 58, 593-614.

MacLeod, C., Koster, E. H. W., & Fox, E. (2009). Whither cognitive bias
modification research? Commentary on the special section articles.
Journal of Abnormal Psychology, 118, 89-99.

Philippot, P., & Segal, Z. (2009). Mindfulness based psychological inter-
ventions: developing emotional awareness for better being. Journal
of Consciousness Studies, 16, 285-306.

Raes, F., Williams, J. M. G., & Hermans, D. (2009). Reducing cognitive
vulnerability to depression: a preliminary investigation of Memory
Specificity Training (MEST) in inpatients with depressive symp-
tomatology. Journal of Behavior Therapy and Experimental
Psychiatry, 40, 24-38.

Romaneli, R., & di Berardino, C. (2010). The Five Facets Mindfulness
Questionnaire: research on a Italian sample. In C. di Berardino (Ed.),
Mindfulness: an instrument for different psychopathologies. Milan,
Italy: Symposium organized at the 40th Annual Congress of the
European Association for Behavioural and Cognitive Therapies.

Segal, Z. V., Teasdale, J. D., & Williams, J. M. G. (2002). Mindfulness-
based cognitive therapy for depression: a new approach to
preventing relapse. New York: Guilford.

Shapiro, S. L., Schwartz, G. E., & Bonner, G. (1998). Effects of
mindfulness-based stress reduction on medical and premedical stu-
dents. Journal of Behavioral Medicine, 139, 267-274.

Sobel, M. E. (1982). Asymptotic intervals for indirect effects in structural
equations models. In S. Leinhart (Ed.), Sociological methodology
(pp- 290-312). Jossey-Bass: San Francisco.

SPSS Inc. (2009). PASW Statistics for Windows, Version 18.0. Chicago:
SPSS Inc.

Sugiura, Y., Sato, A., Ito, Y., & Murakami, H. (2012). Development and
validation of the Japanese version of the Five Facet Mindfulness
Questionnaire. Mindfulness, 3, 85-94.

Tabachnick, B. G., & Fidell, L. S. (2006). Using multivariate statistics
(5th ed.). Boston: Bearson/Allyn and Bacon.

Tatu, P., Pellet, J., Lang, F., Pichon, M., & Coerchon, C. (1994). SCL-90-
R in a sample of French-speaking subjects free of psychiatric disor-
ders. Annales Médico-Psychologiques, 152, 187-190.

Vollestad, J., Nielsen, M. N., & Nielsen, G. H. (2012). Mindfulness- and
acceptance-based interventions for anxiety disorders: a systematic
review and meta-analysis. British Journal of Psychology, 51, 239—
260.

Vrielynck, N., Philippot, P., & Rimé, B. (2010). Level of processing
modulates benefits of writing about stressfull events: comparing
generic and specific recall. Cognition & Emotion, 24, 1117-1132.

Wadlinger, H. A., & Isaacowitz, D. M. (2011). Fixing our focus: training
attention to regulate emotion. Personality and Social Psychology
Review, 15, 75-102.

Williams, K. A., Kolar, M. M., Reger, B. E., & Pearson, J. C. (2001).
Evaluation of a wellness-based mindfulness stress reduction inter-
vention: a controlled trial. American Journal of Health Promotion,
15,422-432.

@ Springer



