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Abstract

Objectives The Five Facet Mindfulness Questionnaire (FFMQ) is a popular self-report instrument for mindfulness assess-
ment. However, several studies report mixed evidence regarding its reliability and validity. While recent replication studies
have shown several issues regarding its latent structure, first-order facets seemed to replicate successfully. This study proposes
an exploratory approach to these facets on an item level in one sample, with cross-validation in another sample.

Methods Using a snowball sampling, 1008 participants were recruited in the first sample. Psychometric networks were
applied to explore relations between items and item clusters. We compared these exploratory latent variable proposals with
previous literature. A second sample of 1210 participants was collected from an FFMQ validation study, and confirmatory
factor analyses were applied to cross-validate findings on the first sample.

Results The FFMQ showed a positively correlated network. Exploratory analyses suggested the 5-facet structure as stable
with alternatives of 4-facet (merging Observe and Non-Judging) and 6-facet (splitting Acting with Awareness in two) solu-
tions. However, the CFAs in the second sample did not provide clear support to any solution.

Conclusions The FFMQ showed unclear evidence on its latent structure. We propose researchers and users of the FFMQ to
use the most fitting solution between the 5 and 6-facet solutions in their data, since the 4-facet solution is difficult to interpret.
We also propose cautionary notes and guidelines for researchers and applied users of the FFMQ and regarding this instru-
ment. We conclude that more research is needed in mindfulness assessment to provide robust measurements.

Keywords Mindfulness; FFMQ; Network analysis; Psychometric networks; Exploratory graph analysis; Confirmatory
factor analysis

Mindfulness research has experimented a rapid growth in
interest and production (American Mindfulness Research
Association, 2021). This interest has drawn even political
attention (The Mindfulness All-Party Parliamentary Group,
2015), and great importance in academia exploring its posi-
tive effects (for a review, see Creswell, 2016). Thus, reli-
able and valid measurement models and instruments are
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necessary to validate and expand this demand for evidence-
based mindfulness research (for a review, see Bergomi
et al., 2013b). The Five Facet Mindfulness Questionnaire
(FFMQ; Baer et al., 2008) is a well-known and used self-
report instrument to measure mindfulness, since a large body
of literature using it.

FFMQ items measure mindfulness as an overall psycho-
logical construct with five main facets, named: “Observe,”
as the tendency to observe stimuli (e.g., sensations of the
wind in the body); “Describe,” as the tendency to verbally
describe those stimuli; “Acting with Awareness” or “Acta-
ware,” as the tendency to attend to one’s activities in the
present moment (in contrast with behaving mechanically, or
driven by ‘“automatic pilot”); “Non-Judging of Inner Expe-
rience” or “Non-Judging,” as the tendency to not judge a
particular inner experience as good or bad; “Non-Reacting
to Inner Experience” or “Non-Reacting,” as the tendency
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to not immediately react to a particular inner experience
and “take a step back” to gain perspective. The popularity
of the FFMQ is somehow due to a high number of interna-
tional validations of the questionnaire (Lecuona et al., 2020).
Nevertheless, scientific literature has drawn some criticisms
toward the FFMQ. For example, evidence suggests that
mindfulness facets seem to be stable and valid while the
overall mindfulness factor seems unstable. At the same time,
the external validity of the instrument remains robust except
for the Observe facet in the general population (i.e., non-
meditators). Structuring these comments, criticisms provide
challenging evidence on (1) construct, (2) external, and (3)
content validity.

As regards (1) construct validity, a recent review and rep-
lication study reported several issues (Lecuona et al., 2020).
First, most validation studies of the FFMQ cast concerns
regarding their data analysis, which questions the apparent
robustness of the FFMQ in the literature. Second, the latent
structure could not be reproduced as a whole, requiring the
inclusion of method factors and the removal of the Observe
facet. Therefore, the replication concluded that the FFMQ
seems to have an unstable overall mindfulness factor in the
general population. However, mindfulness facets (first-level
latent factors) seem to replicate successfully.

As regards (2) external validity, a recent meta-analysis
(Carpenter et al., 2019) suggests similar conclusions as for
construct validity (i.e., facets behaving psychometrically
correct except for the Observe facet) and expands them.
Concretely, it points out that although the FFMQ seems to be
inversely related to negative affect and psychopathological
symptoms, the Observe facet is not meaningfully correlated
in the same way within general population (i.e., majority of
non-meditators). Therefore, the Observe facet seems to not
fit well to contribute to the overall mindfulness score, as well
as to the external validity of the instrument.

Finally, as regards (3) content validity, a study provided
evidence on how Buddhist expert meditators have little
agreement on the dimensions of FFMQ as mindfulness
components, and also had a consistent disagreement with
the Observe facet (Belzer et al., 2013). Furthermore, another
study showed that the FFMQ failed to show discriminant
validity between a mindfulness-based intervention (MBI)
and active controls (Goldberg et al., 2015).

Therefore, it appears that the FFMQ has mixed evidence
in the scientific literature. This state-of-the-art can produce
undesirable consequences for the field. Skeptics could over-
simplify or exaggerate this criticism (e.g., arguing MBIs
hold null effects due to the FFMQ issues). It is also predict-
able for a large force of applied users to ignore criticisms
and use the standard (and apparently not robust) model of
the FFMQ. This dissonance between technical and applied
research has taken place in other fields, like Cronbach’s a
misuse (Mcneish, 2017). Therefore, while research develops
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new scalable instruments to measure mindfulness, an in-
depth exploration of its properties seems necessary to (1)
acknowledge which components of the FFMQ are valid,
and (2) offer an intermediate solution for both applied and
research uses.

It can be argued that although the FFMQ can be used
to assess mindfulness facets, the structure of said facets
needs more evidence to be considered solid, especially
regarding the Observe facet. The reason is that most of the
FFMQ validation studies assessed the hierarchical model
(assuming a second-order overall mindfulness factor). In
contrast, previous studies did not prioritize the correlated
5-facet model. Due to this, inter-facet correlations, cross-
loadings, or correlations between items of different facets
were not explored in depth. In this regard, the field requires
more exploratory techniques than CFA. Exploratory Factor
Analysis (EFA) and Exploratory Structural Equation Models
(ESEM) are examples of these techniques. However, a recent
technique can explore more freely how items relate to each
other, namely the psychometric network models (Epskamp
et al., 2018). Also known as Regularized Partial Correla-
tion Networks (RPCNs), they have been recently introduced
in psychological research (e.g., transdiagnostic models in
psychopathology).

RPCNs allow to freely estimate correlations between psy-
chological variables without being caused by an unobserved
latent entity. In addition, they provide more unbiased estima-
tions with a three-step approach: First, they compute the cor-
relation matrix (in the case for Likert variables, polychoric
correlations); second, they partialize all correlations for the
effect of all other correlations; and third, they regularize
them (i.e., forcing all small correlations to zero), assuming
them to be non-meaningful and aiming for a parsimonious
solution (further reading in Epskamp et al., 2018). Thus,
RPCNs stand out as a more flexible technique to explore
complex interactions between observed variables. Moreover,
RPCNs can be used to estimate stable groups of variables
via Exploratory Graph Analysis (EGA, Golino & Epskamp,
2017). These groups can be interpreted as emergent phe-
nomena that arise from the networks, which is compatible
with latent variables. Given EGA’s performance has shown
to be as precise as standard EFA techniques like parallel
analysis (Golino et al., 2020), it seems suitable as an inter-
esting option to explore the FFMQ at a first-order level.
However, since RPCNs and EGA are novel techniques, a
cross-validation technique should benefit the study. In this
sense, confirmatory factor analysis (CFA) seems like the
optimal technique since it provides testing for specific solu-
tions, like the outputs produced by the EGA.

The FFMQ seems to provide stable facets (except for
Observe in some contexts), but literature has not explored
them deeply. Thus, this study explores the FFMQ at a
facet level via psychometric networks. More concretely, it
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explores the facet solutions that may underlie the FFMQ via
RPCNs and EGA. We expect the five-facet theoretical model
to be reproduced in our data, and therefore replicate the facet
structure of the FFMQ.

Method
Participants

We collected two samples for this study, for exploratory and
confirmatory analyses, respectively. The first sample was
a snowball sample of 1008 participants. We recruited par-
ticipants for the first sample using a three-step approach.
First, we contacted university students from the Faculties of
Psychology of the Autonomous University of Madrid and
the King Juan Carlos University Madrid asking for participa-
tion. Second, we contacted a mindfulness institute to recruit
participants before starting mindfulness-based interventions.
Third, we posted on our social media profiles (i.e., Face-
book, Twitter, Whatsapp, and Telegram) a call for partici-
pants. In all steps, all participants were asked to post on their
social media profiles our call for participants and contact
their relatives to ask for participation. We conducted a power
analysis for the estimated networks extracting three indices:
True-estimated network correlation, sensitivity (true posi-
tives rate), and specificity (true negatives rate) (Epskamp
& Fried, 2018). For our overall sample, we obtained a high
correlation (> 0.95) and specificity values (around 88%),
while sensitivity (around 68%) provided more modest val-
ues. However, figures of the power analysis (available at
https://osf.io/65abr) show how sensitivity values are close
to asymptotic. Since RPCNs are designed to prefer higher
specificity than sensitivity, these results are expectable.
Participants identified predominantly as women (75.89%),
young (M =35.84 years, SD=13.31), with college studies
or above (60.90%), and had practiced meditation on at least
two occasions (72.59%).

The second sample was collected by Meda et al. (2015)
as an incidental student sample of 1210 participants. Partici-
pants identified predominantly as women (67.62%), young
(M =20.10 years, SD =5.15), with college studies or above
(90.10%). Meditation experience was not collected.

Procedure

All recruited participants signed an informed consent of
participation, which informed them about the privacy, ano-
nymity, and confidentiality of the treatment of their data, fol-
lowing the Helsinki protocol. Then, we administered a copy
of the FFMQ along with demographic items. All data were
collected in Spanish. We explained the rules of responding
to the questionnaire. The participants could ask any question

or issue that they had to the researcher in charge of the data
collection, and they could withdraw from the questionnaire
at their convenience. The participants did not receive any
compensation for their participation. Finally, the second
sample was collected by contacting the researchers in charge
of the sample and agreeing on providing the dataset (details
are provided in Meda et al., 2015).

Measures
The Five Facets of Mindfulness Questionnaire

The FFMQ consists of 39 self-reported items with a Lik-
ert response format from 1 (totally disagree) to 5 (totally
agree) (Baer et al., 2008; validated to Spanish population by
Cebolla et al., 2012). As discussed, it has a proposed latent
structure of five facets and a hierarchical or bifactor overall
facet with potential method factors, with an alternative struc-
ture of six facets (Karl et al., 2020; Lecuona et al., 2020).

Data Analyses

Descriptive statistics were obtained for all variables and
plots were examined. We applied RPCNs (Epskamp et al.,
2018) to explore relations among items without assuming
any structure or model. RPCNs import the network analy-
sis framework to relations between psychological variables.
Thus, network nodes (the basic components of the network)
represent variables, and edges (links between nodes) rep-
resent partial regularized correlations. Mathematically,
RPCNs take a correlation matrix (in this case, the polychoric
correlation matrix since all items were ordinal) as an input
to partialize all correlations for all the other present corre-
lations in the matrix. Then, it regularizes the false positive
rate of the network forcing near-zero correlations to zero,
assuming them to be essentially uncorrelated. We chose
the Expected Bayesian Inference Criteria (EBIC) estima-
tion with the graphical Least Absolute Shrinkage Optimi-
zation (gLASSO) regularization as the network estimation
method since it provides the most adaptable estimations for
ordinal, approximately normal data. Besides, a proportion
of explained variance for each node by the network can be
obtained with an R? statistic. The final product of this pro-
cess is a partial regularized correlation matrix, named as
“weight matrix.”

Following Mullarkey et al. (2018), we examined item
standard deviations with an exclusion criterion of below
2.5 SDs of standard deviations since small-variance items
can influence the final estimates of the network. No items
displayed standard deviations below the criterion. Also,
conceptually or empirically overlapping items can bias
network estimations since they could measure latent
traits without relevant, unique content. Therefore, we
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searched for empirically overlapped items with a three-
step approach: (1) we selected pairs of items with potential
conceptual overlap and estimated their correlations, (2)
obtained their mean and SD to form a criterion of 1 SD as
empirically overlapping items, and (3) created composite
scores for each resulting pair, reducing the network. Two
pair of items met our criteria. Once the final network was
reduced and estimated, we applied bootstrap techniques to
the network to assess replicability of the network. Among
others, we implemented the correlation stability coefficient
(CS) to assess stability of edges, with values above 0.25 as
minimum, and values above 0.5 as ideal (Epskamp et al.,
2018). Once the replicability of the network is assessed,
we proceeded to represent the network graphically (see
Fig. 1 for an example). We chose the Fruchterman-Rein-
gold algorithm since it provides visually clear and intui-
tive displays (all data are available at the Open Science
Framework-OSF, in Supplementary Materials: https://osf.
i0/65abr/).

Fig. 1 Estimated network of
the FEFMQ with the 5-facet
solution—Fruchterman-Rein-
gold method. Note: Items are
rounded in circles, with pies
representing the explained vari-
ance (R?) of each item. Lines
connecting items represent
correlations, blue = positive
correlation, red =negative
correlation. Highly correlated
items tend to be closer, while
non-correlated nodes tend to be
farther
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Once the network is estimated, it is relevant to assess the
relative importance of each node. Two analytic concepts can
be provided: centrality and clustering. Centrality involves
the intensity, closeness and inter-connectivity of each node.
Clustering involves how much a node is closely connected
to a closed group of other nodes (e.g. items clustered due to
a latent variable). Centrality measures will not be considered
in this study due to bias and interpretation issues when latent
variables are involved (Bringmann et al., 2019).

Nevertheless, clustering was assessed with a five-step
approach: First, we marked nodes with colors correspond-
ing to theoretical facets to assess if current networks repro-
duced the model. Second, since Fruchterman-Reingold
plots do not provide interpretable distances between nodes,
we implemented multi-dimensional scaling plots (see OSF
Supplementary Materials) for better assessment of clusters.
Third, we performed an Exploratory Graph Analysis (EGA,
Golino & Epskamp, 2017) to explore latent variables in the
network. This technique has shown comparable performance
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to traditional latent variable extraction methods, such as Par-
allel Analysis (Golino et al., 2020). Fourth, we also imple-
mented a community analysis (mathematically equivalent to
EGA) comparing other algorithms than the EGA’s default
(i.e., walktrap and Louvain), like spinglass and multilevel.
Model fit was assessed with entropy indices (Golino et al.,
2019). More concretely, the Entropy Index (EFI) with Shan-
non entropy, the EFI with Von Neumann entropy (EFIvn),
and the Total EFIvn (TEFIvn). In all cases, lower values
indicate a better fit. TEFIvn was prioritized since it shows
higher accuracy in over factored solutions. Fifth, we boot-
strapped the EGAs to assess its replicability. We imple-
mented two network estimation methods (gLASSO and
Triangular Maximally Filtered Graph, or TMFG) crossed
with walktrap and Louvain algorithms. Dimension stability
was assessed with the median of proportions of proposed
solutions with a confidence interval, while item stability was
assessed with the median of replicated item correspondences
following a certain solution.

Finally, we implemented an Exploratory Factor Analysis
for this sample as a comparison to RPCNs and EGA esti-
mates with a more standard technique (see OSF Supplemen-
tary Materials for technical details and outputs).

To cross-validate our exploratory results, we implemented
confirmatory factor analysis (CFAs) to the second sample
with the structures proposed by EGA. As we mentioned
before, all our items were Likert-type so we implemented
polychoric correlations, except for composite scores of over-
lapping items. The chosen estimation method was weighted
least squares mean-and-variance adjusted (WLSMYV) since
it provides better performance to other methods, like maxi-
mum likelihood robust (MLR) or unweighted least squares
(ULS) (Li, 2016). Fit measures were the chi-square statistic
(reported but not interpreted), the Comparative Fit Index
(CFI) and Tucker-Lewis Index (TLI), both with values >0.90
as a good fit, the root mean square error approximation
(RMSEA), with values < 0.07 as a good fit, and the standard-
ized root mean square residual (SRMR), with values < 0.08
as good fit (following Hair et al., 2014, p. 584). If a CFA
model did not meet the fit criteria, we implemented modi-
fication indices that provided a theoretical and empirical
improvement of the model. A maximum of three modifica-
tion indices were allowed. We compared CFA models with
formal tests as Ay? (optimized for robust measures), and
direct differences between CFI, TLI, RMSEA, and SRMR.
As a general assessment, we interpret increases in CFI and
TLI and decreases of RMSEA and SRMR as indicative of
better fit.

All analyses were computed using the R environment (R
Development Core Team, 2020). Descriptive statistics were
computed using psych (Rewelle, 2014), while the network
analyses were computed using bootnet (Epskamp et al.,
2018), mgm (Haslbeck & Waldorp, 2015), and networktools

(Jones, 2020). The EGAs were computed using EGAnet
(Golino & Christensen, 2019), and the CFAs were computed
using lavaan (Rosseel, 2012). Data is available at https://osf.
io/65abr/ along with scripts and supplementary materials.

Results

For both samples, item descriptive statistics did not show
relevant skewness except for item 23 in sample 2, although
they were prone to platykurtic distributions (Table 1). There-
fore, we selected the mean and standard deviation (SD) as
their central tendency and dispersion estimators. All items
had means around 3 (the central category) and SDs around
1. No items showed informativeness issues (none had SDs
relevantly below the rest).

Overlapping item analysis proposed two pairs of items as
empirically overlapping: Items 5 and 13 (“When I do some-
thing, my mind wanders and I get easily distracted,” and “I
get easily distracted,” respectively), and items 25 and 30 (“I
tell myself I shouldn’t be thinking the way I’m thinking” and
“I think some of my emotions are bad or inappropriate and
I shouldn’t feel them,” respectively). Therefore, we merged
both pairs into two composite scores. Regarding network
analyses, the FFMQ items showed a positively correlated
network (Fig. 1) with moderate-to-high predictability (mean
of R?=0.444, SD=0.126), with only one item showing an
R? lower than 0.25 (item 11, R?=0.142). Bootstrap analysis
revealed a generally stable network (see OSF Supplementary
Materials), with a correlation stability coefficient of 0.75,
which is interpreted as stable. Based on visual inspection,
theoretical facets show a good preliminary correspondence
within the network, with all items belonging to a certain
facet being close to each other and little or no edges con-
necting between groups.

Multi-dimensional scaling plots (Fig. 2) show a similar
behavior, with items belonging to each theoretical facet
being close and connected with each other. However, two
cautionary patterns arise: First, the Observe and Non-
Reacting facets seem more disperse than the rest of the
facets, with some interconnections between them. This
could be due to these facets being merged in this sample,
although they struggle to find a theoretical meaning fol-
lowing their content. Second, the Acting with Awareness
items appears to split into two subgroups, with low cor-
relations between each other. While proximate between
them, the first half of items of the Actaware are highly
connected between them, while only one weak connec-
tion for each item with other Actaware items. The items
of each subgroup are the first half of the Actaware facet
(5 and 13 composite, 8§, and 18) and the second half (23,
28, 34, and 38). Attending to the content of the items, a
plausible interpretation can be made. While both measure
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Table 1 Descriptive statistics of

Sample 1 Sample 2
the FFMQ
Items Mean SD Skewness Kurtosis Mean SD Skewness Kurtosis
(SE=0.07) (SE=0.15) (SE=0.07) (SE=0.14)

Average  3.16 1.08 0.14 -0.56 3.38 1.13 -0.34 -0.51
1 2.72 1.06 -0.30 -0.70 3.18 1.15 -0.06 -0.80
2 3.25 1.13 0.11 -0.97 3.20 1.17 -0.14 —-0.82
3 2.90 1.19 —-0.01 —0.46 3.06 1.27 -0.06 -1.04
4 2.81 0.98 0.16 —-0.74 3.19 1.01 —0.08 —-0.29
5 2.67 1.10 0.03 -0.95 3.26 1.14 -0.39 -0.61
6 291 1.17 —-045 —-0.41 3.42 1.24 -0.28 —1.00
7 3.53 1.04 -0.27 -0.57 3.40 1.13 -0.29 -0.70
8 3.15 1.05 0.15 -0.38 3.68 1.12 —0.68 -0.25
9 2.82 0.96 0.01 —-0.90 3.40 1.06 -0.30 -0.51
10 3.11 1.19 0.02 —-1.04 3.26 1.23 -0.27 -0.89
11 2.94 1.24 —-0.59 —0.28 2.81 1.35  0.19 -1.17
12 3.58 1.06 0.10 -0.78 3.46 1.17 -041 —0.65
13 2.75 1.09 -0.35 -0.84 3.43 1.16 -0.52 -0.51
14 3.46 1.19 -0.31 -0.76 3.76 1.18 -0.79 -0.20
15 3.19 1.16 -0.54 -0.35 3.51 1.24 -0.37 -0.95
16 3.55 1.08 0.13 -0.79 3.55 1.11 —0.46 -0.50
17 2.93 1.13 -0.20 -0.55 2.55 1.15 041 -0.62
18 3.19 1.03 -0.10 —0.63 3.85 1.02 —0.81 0.18
19 3.00 1.04 -0.14 -0.74 3.33 1.11 -0.35 -0.59
20 3.19 1.10 -0.10 -0.56 3.46 1.20 -0.31 -0.88
21 3.13 1.02 -0.62 0.02 3.19 1.10 -0.15 -0.61
22 3.54 0.98 -0.17 -0.73 3.75 1.01 —0.66 -0.03
23 3.34 1.11 0.32 —0.65 4.00? 0.95 -1.27 1.27
24 2.61 1.10 -0.32 -0.72 3.03 1.13 -0.19 -0.70
25 3.38 1.15 -0.46 -0.50 3.43 1.13 -0.38 —-0.61
26 3.65 1.02 -0.25 -0.72 3.94 1.05 -0.78 -0.14
27 3.31 1.08 —0.11 -0.48 322 1.13 -0.20 -0.72
28 3.05 0.99 0.15 -0.39 3.85 0.96 -0.77 0.38
29 2.77 0.93 -0.32 -0.82 2.96 1.12  0.07 -0.69
30 342 1.17 -045 -0.62 3.64 1.17 -0.62 -045
31 351 1.13 -0.34 —0.60 3.61 1.21 —0.48 -0.79
32 3.49 1.05 0.090 -0.50 3.01 1.10  0.05 -0.71
33 2.80 0.98 -0.10 —0.55 2.33 1.17 048 -0.70
34 3.02 1.02 —0.11 -0.82 4.06 0.93 -0.89 0.40
35 3.28 1.12 -0.52 -0.25 3.21 1.20 —0.11 -0.91
36 3.61 0.98 -0.20 —0.63 3.58 1.11 —0.53 -0.42
37 333 1.06 0.00 —0.65 3.05 1.13  0.06 -0.80
38 2.95 1.05 -0.13 -0.92 3.90 1.02 —0.80 0.12
39 323 1.18 0.14 -0.56 3.24 1.22 -0.22 -0.87

Note. SD, statistical deviation; SE, standard error

#Median since skewness is>1|

components of mindlessness or “automatic pilot,” the first ~ with this proposed split is displayed in Table 2. Finally,

subgroup seem to be more related to distractibility (e.g.,  connections between theoretical facets are few and low,
item 13: “I am easily distracted”), and the second sub- except for item 2.
group to mindless actions (e.g., item 38: “I find myself Attending the rest of the network, the Describe and Non-

doing things without paying attention”). Item distribution ~ Judging items could display a behavior like Actaware but
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Fig.2 Estimated network of
the FFMQ with the 5-facet
solution—multi-dimensional
scaling method. Note: Items

are rounded in circles, with
pies representing the explained
variance (R?) of each item. Item
size is reduced to make easier
interpretations. Lines connect-
ing items represent correlations,
blue =positive correlation,

red =negative correlation.
Highly correlated items tend to
be closer, while non-correlated
nodes tend to be farther
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Table 2 Contents of the Acting with Awareness items with a proposed interpretation
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Contents

Proposed interpretation

5. When I do things, my mind wanders off and I’m easily distracted

8. I don’t pay attention to what I’'m doing because I’'m daydreaming, worrying,
or otherwise distracted

13. I am easily distracted

18. I find it difficult to stay focused on what’s happening in the present

23. It seems I am “running on automatic” without much awareness of what I'm
doing
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were not regarded in this way due to more connections
between items. Therefore, we conclude that the theoretical
five facets seem to hold, but two alternative models arise
as potentially meaningful: A 4-facet model with Observe
and Non-Reacting merged into a single facet (Fig. 3), and a
6-facet model with Actaware split in two (Fig. 4).

Exploratory Graph Analysis

The default EGA supported the 5-facet model for the FEMQ.
Different number of steps in the walktrap algorithm threw
the same solution except for 8 and 9 steps, proposing the
4-facet solution. Regarding the spinglass algorithm, a dif-
ferent outlook was displayed. While the default algorithm
proposed the 5-facet model, most variations of spins (from
25 to 500 spins by steps of 50 stems) proposed the 6-facet
model. Finally, the multilevel algorithm proposed the 5-facet
model without variations.

Entropy indices were convergent with the walktrap pro-
posal, getting the best fit for the 5-facet model (Table 3). The
bootstrap analysis proposed in all cases the 5-facet solution

Fig.3 Networks of the FFMQ
with 4-facet solution. Note:
Items are rounded in circles,
with pies representing the
explained variance (R of
each item. Lines connecting
items represent correlations,
blue =positive correlation,

red =negative correlation.
Highly correlated items tend to
be closer, while non-correlated
nodes tend to be farther

Minimum: 0.05
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with confidence intervals not reaching values below 4 or
above 6 (see OSF Supplementary Materials). The 4 and
6-facet models received very little support. Dimension and
item stability analysis reported high stability for almost all
facets in all cases. The only exception was Non-Reacting,
due to low or medium recovery rates for item 4, with the rest
of the items displaying acceptable or good recovery rates.
Therefore, EGA proposes the 5-facet structure as the most
fitting and stable solution for the FFMQ.

Finally, regarding the Exploratory Factor Analysis, no
clear support was provided for the 4, 5 or 6-facet model (see
OSF Supplementary Materials). Nevertheless, the 5-facet
model is perhaps the most fitting model due to partial sup-
port of Parallel Analysis and factor loadings following a
simple structure with theoretical meaning.

Confirmatory Factor Analysis

As mentioned before, we imported the three resulting solu-
tions from EGA and applied CFAs to cross-validate its
results in the second sample. Fit measures are displayed in
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Fig.4 Networks of the FFMQ
with 6-facet facet solution.
Note: Items are rounded in
circles, with pies representing
the explained variance (R?) of
each item. Lines connecting
items represent correlations,
blue =positive correlation,

red =negative correlation.
Highly correlated items tend to
be closer, while non-correlated
nodes tend to be farther

Minimum: 0.05

Table 3 Entropy fit indices for three different facet solutions of the
FFMQ

Number of facets EFI EFIvn TEFIvn
4 facets (O and NR fused) -0.81 343 —47.13
5 facets -1.07* 3.39 —52.75%
6 facets (AW split in two) —1.05 2.80* —-51.69

Note. Lower values indicate a better fit. The 5-facet solution is pro-
posed by literature and EGA with walktrap and multilevel algorithms.
The 6-facet solution is proposed by EGA with spinglass algorithm
and derived from descriptive results

O, observe; NR, non-reacting to inner experience; AW, Acting with
Awareness

“Best fitting model

Observe
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6: Item6
11: ltem11
14: ltem15
19: ltem20
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29: Item31
34: Item36

Describe
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Table 4. None of the raw models displayed a good fit. Thus,
we examined modification indices. We found three cross-
loadings that improved fit: (1) Item 17 measuring Observe,
which can be explained as that being attentive would ben-
efit directly the tendency to label thoughts as good or bad
since it measures internal monitoring; (2) Item 22 measuring
Non-Judging, which can be explained as that a non-judging
attitude would benefit directly the descriptions of sensations
since it’s a more neutral approach to experience; and (3) Item
16 measuring Non-Judging, which can be explained simi-
larly than item 22, but with emotions instead of sensations.
By adding modification indices, model fit was appropriate
for CFI, but not for TLI, RMSEA, and SRMR in all models.
However, fit comparisons offered a significant improvement
for all models (all Ay* with p<0.001), and with improve-
ments in all fit indices (ACFI, ATLI, ARMSEA, and
ASRMR). Therefore, both the 5-facet and 6-facet structures
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provided a questionable fit. Factor loadings were positive,
significant, and above 0.3 in all models, and all covari-
ances between factors were positive and significant. This
suggests a potential second-order latent solution, thus we
estimated a hierarchical model. However, fit measures were
not satisfactory (;(2(624) =13,028.06, p<0.001, CFI=0.687,
TLI=0.666, RMSEA =0.118, SRMR =0.126), even when
modification indices were considered. Therefore, we discard
a second-order stable structure.

To conclude this section, cross-validation results indi-
cated a questionable fit of FFMQ in all models, although
support partially the 5 and 6-facet models with minor
modifications.

Discussion

This study aimed to explore the FFMQ facets to generate an
interpretable solution for existing and future research. To do
so, we implemented RPCNs and EGAs to explore and con-
trast optimal solutions for a large sample. Results show that
the 5-facet solution produces a suitable network supported
by EGA, although two alternative structures are also pro-
posed: A 4-facet structure, merging Observe and Non-React-
ing, and a 6-facet structure, splitting Acting with Awareness
in two, named Distractibility and Mindless Actions.

As regards the 4-facet solution, the Observe and Non-
Reacting facets were merged. Technically, results suggest
items of both facets could be considered measuring the same
phenomenon. One possible interpretation is a theoretically
authentic latent variable, although it is difficult to label and
interpret. We could think that these items assess a contem-
plative mindset characterized by an equanimity attitude to
the phenomena that constitute the experience (i.e., sensa-
tions, thoughts, emotions, sounds). As a whole, these items
seem to evaluate the tendency to notice and pay attention to
internal and external phenomena, establishing a relationship
with them characterized by decentering (i.e., the meta-cogni-
tive observation of the contents of consciousness; Bernstein
et al., 2015), and detachment (i.e., not-identification with
the contents of the consciousness). Both processes would
reduce the tendency to react to thoughts, feelings, and emo-
tions and promotes the tendency to open to them, and allow
and let them be without a reactive attitude. In other words,
these items of the FFMQ seem to evaluate the ability of the
individual to remain present in an attitude of equanimity.
We understand equanimity as “an even-minded mental state
or dispositional tendency toward all experiences or objects,
regardless of their affective valence (pleasant, unpleasant or
neutral) or source ... (that) allows awareness to be even and
unbiased by facilitating an attitude of non-attachment and
nonresistance” (Desbordes et al., 2015, p. 357-358).

Another possibility is that those items represent a method
factor. The Observe facet is known for its mixed functioning.
Also, the Non-Reacting facet could present a mixed behav-
ior due to a lack of comprehension of items in a general
population sample, as suggested in previous studies (Lec-
uona et al., 2020) and stability analysis of EGA. It could be
the most distant facet to the Western culture to understand,
therefore prone to be influenced by confusion or response
biases. Generically, the western population experiences
that thoughts and emotions constitute the self, and they do
not experience the feelings, emotions, and thoughts as phe-
nomena that flow through the field of consciousness that are
possible to observe (Roeser & Peck, 2009). The fact of not
experiencing the “self-as-an-observant” of internal phenom-
ena can make it challenging to understand the items of the
Non-reacting facet since they refer to relate with thoughts
and emotions from a “self-as-an-observant” (e.g., item 9,
“I watch my feelings without getting lost in them” or item
19, “when I have distressing thoughts or images, I step back
and am aware of the thought or image without getting taken
over by it”). Thus, this merged facet of Observe and Non-
React could represent a general bias latent factor of mixed
or confused item responses. Nevertheless, both hypotheses
fail to provide substantive arguments to illustrate the com-
mon grounds between these two phenomena. In addition,
more research is needed on the cross-cultural potential dif-
ferences on the FFMQ and mindfulness phenomena (Karl
et al., 2020).

Regarding the 6-facet solution, the Actaware facet split
into two sub-facets. A content analysis revealed the best
labels were Distractibility (i.e., tendency or proneness to
distraction) and Mindless actions (this is, tendency or prone-
ness to perform actions without conscience of doing them).
One similar phenomenon to mindless actions is the “auto-
matic pilot” concept (Kabat-Zinn, 1990), but this charac-
teristic appeared to be in both sub-facets, as revealed by the
content analysis. From a theoretical point of view, we can
distinguish distractibility and mindless actions, although it
might not be essentially different phenomena, or at least,
they would be overlapped. However, this solution has been
replicated in a recent cross-cultural comparison (Karl et al.,
2020) with a large sample size (N> 8000). Thus, more
research is needed to ensure the likelihood of this structure.

The EGA displays the 4 and 6-facet solutions as unstable
and more disorganized in this sample, prioritizing the 5-facet
structure. Nevertheless, the CFA prioritized almost equally
the 5-facet and 6-facet solutions, while content analysis con-
verged with CFA. Therefore, we conclude that while the
5-facet solution is the standard of mindfulness literature,
both solutions count with strong evidence supporting them.
Thus, the 6-facet solution provides a competitive alternative
to the 5-facet solution. We conclude that the data does not
fully support neither structure, thus we call for caution and
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encourage future studies to explore the replicability of our
findings. In addition, this study points out that the internal
validity of the FFMQ is still unclear and more developments
(evidence and improved instruments) are required in future
studies. In this sense, a promising area of development is
behavioral instruments since they are less biased by cultural
or verbal representations. Examples of these instruments are
the breath-counting task (Isbel et al., 2020; Levinson et al.,
2014) or the simulated thoughts paradigm (Amir et al., 2021,
for a review, see Hadash & Bernstein, 2019). However, this
research field is in early development. Future studies should
expand it and aim to develop theoretically and empirically
robust behavioral instruments for mindfulness.

We propose some guidelines to make optimal use of the
FFMQ. First, we advise considering complementary mind-
fulness instruments, like the Freiburg Mindfulness Ques-
tionnaire (FMI, Sauer et al., 2013) or the Comprehensive
Inventory of Mindfulness Experiences (CHIME-f, Bergomi
et al., 2013a). In this sense, we prioritize psychometric sta-
bility over losing theoretical richness, but we leave that to
the discretion of the user. Second, we recommend scoring
facets of the FFMQ, but not the overall mindfulness facet.
The reason to advice against the overall mindfulness factor
is the lack of fit when including it that is supported by other
studies as well (e.g. Karl et al., 2020; Lecuona et al., 2020).
Finally, we advise researchers to test the 5 and 6-facet mod-
els when analyzing samples with the FFMQ and choosing
the model with best fit, since literature seems to support
both structures.

To conclude, this study shows partial support for the
5-facet model of the FFMQ. However, an alternative model
of 6 facets (with the Acting with Awareness split in two)
shows similar support. Mindfulness researchers and applied
users should take caution in using the FFMQ and consider
using other self-reports (e.g., FMI or CHIME-f), and if
using it, assess the most fitting option between scoring the
five or six facets, instead of the overall mindfulness factor.

Limitations and Future Research

This study has some limitations. First, the design was cross-
sectional, which obscures possible longitudinal features of
the FFMQ, i.e., invariance between pre and post partici-
pation in a mindfulness-based intervention. Also, all our
measures were self-reports, which impedes control for single
method bias. Another limitation is that the FFMQ was the
only psychological instrument included in the study, which
hinders the possibility of exploring relations of the FFMQ
with other relevant constructs. Finally, although both sam-
ple sizes were large, future studies can assess meditation
practice as a possible moderator of the latent facets and their
interactions. Future research should also focus on finding
more robust ways of assessing mindfulness, and if the FFMQ
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is used, explore the most suitable model for that specific
data.
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