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Abstract

Objectives Mind-wandering is a form of internal distraction that may occur both deliberately and spontaneously. This study
aimed to provide a psychometric evaluation of the Spanish version of the Mind-Wandering Deliberate and Spontaneous
(MW-D/MW-S) scales, as well as to extend prior research investigating their associations with dispositional mindfulness
(Five Facets Mindfulness Questionnaire) and with the ability for attentional control of external distraction (Attentional
Control Scale).

Method In two large samples (n, =795; n,=1084), we examined latent structure, item- and dimension-level descriptive
statistics, and internal consistency reliability scores of the Spanish MW-D/MW-S scales. Partial correlations were used to
evaluate their associations with dispositional mindfulness and attentional control. Multiple linear regression and relative
weight analyses were used to investigate whether or not, and to what extent, the facets of mindfulness could be uniquely
predicted by internal and external distraction.

Results The Spanish MW-D/MW-S scales demonstrated a two-factor structure, high internal consistency reliability scores,
and good nomological validity. Dispositional mindfulness was independently explained by internal and external distraction.
MW-S was the largest (negative) predictor of the scores of the Five Facet Mindfulness Questionnaire, being this association
particularly strong for the facet Acting with awareness. Conversely, MW-D was mildly associated with increased mindful-
ness. In addition, attentional control was found moderately negatively associated with MW-S and mildly positively associ-
ated with MW-D.

Conclusions Our results indicate that the Spanish version of the MW-D/MW-S scales are a useful tool to assess individual
differences in deliberate and spontaneous mind-wandering, shed light on the relationship between mindfulness and both inter-
nal and external distraction, and accentuate the critical role of intentionality in the study of the mind-wandering phenomena.

Keywords Deliberate mind-wandering - Spontaneous mind-wandering - Mindfulness - Acting with awareness - Attentional
control - Individual differences

Remaining attentive without getting distracted is a challeng-
ing endeavor. As the writer and inventor Hugo Gernsback
(1925) described it, “[p]erhaps the most difficult thing that
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practically fifty per cent of the time” (p. 214). In fact, the
detour of our attention away from a given task can also be
self-generated, or caused by internal distraction. This is the
case, for instance, when repetitive thoughts about an uncer-
tain personal circumstance are the reason why we struggle
to finish our report. This kind of internally generated distrac-
tion refers to the phenomenon most commonly known as
self-generated though, or mind-wandering.

Various specific definitions of mind-wandering have been
proposed, each of them emphasizing different aspects. One
of the most stablished views of mind-wandering defines it
as the cognitive process by which we engage in thoughts
unrelated to the current demands of the external environ-
ment (Schooler et al., 2011). This ground-breaking perspec-
tive of mind-wandering has generated a wealth of empirical
findings and has greatly advanced our understanding of the
topic. Being focused on thought content (i.e., task-unrelated
thought), however, it does not address the dynamics of the
thought process occurring during mind-wandering. In this
vein, a second popular account understands mind-wandering
as spontaneous thought, that is, as thought that is relatively
unconstrained (Christoff et al., 2016). Under this view, the
main feature of mind-wandering lies not in its content, but
in how it transitions relatively freely from one mental state
to the next. Note that while these are arguably the two most
influential perspectives on mind-wandering within cognitive
science, broader philosophical and metatheoretical accounts
have also been proposed (see, e.g., Irving, 2016; Metzinger,
2013).

Likely due to its fundamentally private nature, mind-
wandering has traditionally been relatively understudied as
compared to other psychological phenomena. Over the last
15 years, however, the scientific interest in understanding
why and how the mind wanders has seen a striking surge.
A reason why this phenomenon may have inevitably gained
popularity can be found in how ubiquitous it is. Conservative
estimates of its prevalence indicate that we spend around
20% of our waking time in mind-wandering (Seli et al.,
2018a); less conservative estimations suggest that we spend
up to 50% engaged in it (Killingsworth & Gilbert, 2010).
Mind-wandering can be assessed using various subjective
techniques, most commonly questionnaires, probe-caught,
and self-caught methods (Smallwood & Schooler, 2015).
Interestingly, mind-wandering has been linked not only with
costs (e.g., impaired reading comprehension due to atten-
tional disengagement) but also with certain benefits in areas
including future planning or creative thought (Mooneyham
& Schooler, 2013).

While mind-wandering was originally considered a sin-
gle, unitary phenomenon, in recent years it has become
increasingly acknowledged that it is best characterized,
rather, as a family of related yet distinct processes (Seli
et al., 2018c) . One of the earliest and most prominent
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categorizations of the mind-wandering phenomena
highlights that it can occur both with and without inten-
tion (Seli et al.,2016b) . Whereas the latter refers to the
automatic process by which our attention shifts from the
external environment to internally generated cognitions,
more often related to personal current concerns of neutral
or negative valence, the former alludes to the same process
but happening in a voluntary fashion, more commonly in
relation to positively valenced content such as fantasies or
daydreams (Carriere et al., 2013). Providing an example of
the importance of this distinction, one study investigated
the role of task difficulty in the prevalence of intentional
and unintentional mind-wandering using thought-probes
during a cognitive-behavioral assessment (Seli et al.,
2016a) . The study found that, although overall rates of
mind-wandering did not differ across conditions, partici-
pants reported more intentional mind-wandering in the
easy condition, but more unintentional mind-wandering
in the difficult one. Had the distinction between inten-
tional and unintentional mind-wandering been ignored, the
authors would have incorrectly concluded that there was
no effect of task difficulty over the rates of task-unrelated
thought.

The tendency to engage in intentional versus uninten-
tional mind-wandering has also been studied at the indi-
vidual differences level. In this vein, Carriere et al., (2013)
developed the Mind-Wandering: Deliberate (MW-D) and
Mind-Wandering: Spontaneous (MW-S) scales to address
the role of the intentionality of mind-wandering in its rela-
tionship to fidgeting (i.e., the tendency to make spontaneous,
involuntary movements). The instrument was composed by
eight statements (four items per scale) reflecting the pro-
posed two-factorial structure of mind-wandering. Although
this study lacked an assessment of the dimensionality of the
MW-D/MW-S scales, it provided initial evidence of their
discriminant associations by showing that only MW-S was a
(positive) predictor of fidgeting (indicating that the tendency
to make involuntary movements is related to involuntary, but
not deliberate, forms of mind-wandering). More recently,
Marcusson-Clavertz and Kjell (2018) conducted a formal
psychometric validation procedure of the MW-D/MW-S
scales, showing that they were optimally fitted by a two-
factor solution (with the best fit attained excluding the third
item from the MW-S) and demonstrated a psychometrically
sound behavior, including strong measurement invariance
across gender and time, and good reliability of their scores
(o/w >0.81/0.82; test—retest > 0.75 [2-week-interval]). This
initial validation study also showed that MW-D and MW-S
differed in their prediction of external outcomes: Whereas
MW-D was linked to openness and experience-sampling
reports of intentional mind-wandering, MW-S predicted
generalized anxiety and experience-sampling reports of
unintentional mind-wandering.
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Subsequent psychometric research has validated the
MW-D/MW-S scales for use in other languages and cul-
tures, including Chinese (Carciofo & Jiang, 2021), German
(Martarelli et al., 2021), and Italian (Chiorri & Vannucci,
2019). These studies successfully replicated the original
two-factor structure, and provided further evidence of their
nomological validity by examining correlates with a wide
range of external variables. Chiorri and Vannucci (2019)
found that MW-S was more strongly correlated with other
self-report measures of mind-wandering, and to attentional
control, than was MW-D (while both scales predicted day-
dreaming to a similar extent). Martarelli et al., (2021) exam-
ined the associations of the MW-D and MW-S scales to trait
boredom, similarly finding that the correlation was substan-
tially weaker for MW-D than for MW-S. Carciofo and Jiang
(2021) found that MW-S showed stronger positive correla-
tions with negative affect and attentional lapses, and stronger
negative correlations with agreeableness and positive affect;
on the contrary, MW-D was more strongly positively associ-
ated to openness (in line with Marcusson-Clavertz & Kjell,
2018). Overall, these studies made possible to disentangle
deliberate and spontaneous expressions of mind-wandering
at the individual differences level in various cultural contexts
other than the original (i.e., reinforcing the cross-cultural
validity of the scales). Note however that, to date, there is
no available version of the MW-D/MW-S scales that can be
administered in Spanish samples.

Classically, mind-wandering has been considered anti-
thetical to the construct of mindfulness, which can be
broadly defined as the psychological inclination to attend
to present-moment experience while having an attitude of
acceptance towards it (Baer, 2019; Bishop et al., 2004). The
distinction between intentional and unintentional mind-wan-
dering, however, has revealed that this relationship may be
more complex. In one study, Seli et al., (2015) investigated
the unique contributions of the MW-D and MW-S scales
to the five facets assessed by the Five Facets Mindfulness
Questionnaire (FFMQ); Baer et al., 2006). The study found
that the two types of mind-wandering were dissociable
(i.e., an effect was observed for one but not the other, or the
effects were in opposite direction) in their relationship to
four of the five facets, and that deliberate mind-wandering
was actually positively related to two of them (Observing
and Non-reactivity to inner experience). These results thus
nuanced the relationship between mindfulness and mind-
wandering, emphasizing again the necessity of consider-
ing intentionality when investigating the mind-wandering
phenomena.

As just described, the study by Seli et al., (2015) pro-
vided the first trait-level evidence characterizing the facets
of mindfulness in terms of (spontaneous and deliberate)
mind-wandering, or what we have termed above as internal
distraction. However, to date, no study has yet attempted to

extend these findings to encompass also external distraction
as part of its nomological network. In particular, there are
two specific sets of questions that remain to be addressed
regarding external distraction, as it relates to internal distrac-
tion and mindfulness, as described next.

First, it is as yet unclear how MW-D and MW-S asso-
ciate to the vulnerability to engage in external distraction.
From an individual differences perspective, external dis-
traction can be assessed with the Attentional Control Scale
(ACS; Derryberry & Reed, 2002), a well-stablished two-
factorial measure of the capacity to sustain (Focus) and
reorient (Shift) attention in a goal-directed manner in the
face of external events (e.g., music or other people talking
around). Prior research has found that both Focus and Shift
dimensions were largely negatively correlated to MW-S,
while MW-D was only slightly negatively correlated (Car-
riere et al., 2013) or unrelated to them (Chiorri & Vannucci,
2019). However, and importantly, these studies relied exclu-
sively on bivariate correlational analyses, which hinders the
interpretation of their results given that MW-D and MW-S
are also highly correlated constructs themselves. Instead,
the study of the relationships of the MW-D/MW-S scales
to attentional control or any other external variable is better
suited by analytical approaches that can account for their
commonality, thus quantifying the amount of variance that
is uniquely explained by each of them (e.g., partial correla-
tion or multiple linear regression analyses; Seli et al., 2015).

Second, it is also not known whether the tendency to
engage in internal distraction (as assessed by MW-D and
MW-S) and external distraction (as assessed by Focus and
Shift) uniquely contribute to explain individual differences
in the facets of mindfulness (as assessed by the FFMQ), and
to what extent. Given that internal and external distraction
are also expected to be moderately overlapping processes
(Carriere et al., 2013; Chiorri & Vannucci, 2019; for a latent
variable approach, see also Unsworth & McMillan, 2014),
addressing both simultaneously as predictors of mindful-
ness is required to disentangle the distinctive contributions
of each distraction-related dimension to the latter construct.
Critically, without a combined analytical approach, it is not
possible to know whether the variance common to mindful-
ness and internal distraction (as reported by Seli et al., 2015)
is unique, or can be accounted for by individual differences
in external distraction instead.

On the basis of these considerations, we conducted the
present study pursuing two intertwined aims: (1) to develop
and validate the Spanish-language version of the MW-D/
MW-S scales for research use with Spanish samples and
(2) to replicate and extend prior findings on the relationship
between the facets of mindfulness (FFMQ), internal distrac-
tion (MW-D and MW-S), and external distraction (Focus
and Shift). Regarding our second aim, and more precisely,
we set out to (2a) replicate the findings by Seli et al., (2015)
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linking internal distraction and the facets of mindfulness;
(2b) provide original evidence of the relationship between
internal and external distraction; and (2c) provide original
evidence of the unique contributions of internal and external
distraction to the facets of mindfulness. In order to address
our first aim, we conducted a forward- and back-translation
procedure from the original instrument and evaluated its
psychometric adequacy including item- and dimension-
level distributional properties, dimensionality, and internal
consistency reliability. Our second aim was addressed by
means of partial correlations and multiple linear regres-
sions combined with relative weight analyses. Note that
while this second part was primarily motivated by an inter-
est to empirically characterize the structure of relationships
between dispositional mindfulness, mind-wandering, and
attentional control, it was also a means to provide evidence
of the nomological validity of the Spanish version of the
MW-D/MW-S scales.

Method
Participants

Two independent samples of 808 and 1095 participants
were collected for this study. In both cases, the subjects
were invited using the institutional email lists of the Uni-
versity of Granada, and participated in exchange of course
credits (if they were undergraduate Psychology students)
or monetary compensation (if they were students from
other programs or university personnel). From each sam-
ple, we removed participants identified as completion time
outliers (i.e., those with + 3 standard deviations [SD] from
the group mean in completing the survey; n.,j,4eq =13
and n., 4.4 = 11, respectively). The samples were thus
finally comprised by 795 (sample 1 [S1]: 72.01% female;
Mage=23.80 years, SD=5.54) and 1084 (sample 2 [S2]:
74.91% female; Mage= 22.80, SD =5.49) participants. All
subjects gave informant consent prior to participation.

Procedure

The development of the Spanish version of the MW-D/
MW-S scales comprised (1) translation of instructions for
administration and items from the original English version
(Carriere et al., 2013) into Spanish by two of the authors (LC
and JL); and (2) independent back-translation into English
by a professional native English translator. Inconsistencies
between both versions were assessed through discussion and
iterations of translation and back-translation until consensus
among authors and translator was achieved.

In regard to the administration of the measures during
the study session, the procedure was virtually identical for
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S1 and S2. After providing informant consent, participants
were presented with a battery of sociodemographic ques-
tions, followed by the MW-D/MW-S, the FFMQ, and the
ACS. Measures were implemented and data were collected
online using the platform LimeSurvey (http://www.limes
urvey.org). Participants were informed that their participa-
tion was voluntary and that they could withdraw from the
study at any time.

Measures
Mind-Wandering Deliberate and Spontaneous Scales

The MW-D/MW-S scales (Carriere et al., 2013) comprise
four items each, assessing the propensity to engage in task-
unrelated thought or mind-wandering voluntarily (e.g., “I
allow my thoughts to wander on purpose’) and involuntarily
(e.g., “I mind wander even when I’m supposed to be doing
something else”), respectively. Items are rated on a 7-point
Likert scale ranging from 1 (“rarely”) to 7 (“a lot”), except
for the third item of the MW-D (from 1 ="“not at all true”
to 7="very true”) and the third item of the MW-S (from
1 =“almost never” to 7 =“almost always”). The original
English version has been recently validated by Marcusson-
Clavertz and Kjell (2018), demonstrating adequate factorial
and construct validity, as well as good internal consistency
reliability scores (MW-D: ranging from a=0.86 to a=0.90;
MW-S: ranging from a¢=0.81 to a=0.82). The psycho-
metric properties of the Spanish version of the MW-D and
MW-S can be found in the “Results” section. The items and
instructions for administration of the scales are provided in
Supplementary Material S1.

Five Facets Mindfulness Questionnaire

The FFMQ (Baer et al., 2006; Spanish version by Cebolla
etal., 2012) is a 39-item instrument rated on a 5-point Lik-
ert scale ranging from 1 (“never or very rarely true”) to 5
(“very often or always true”), designed to assess five distinct
domains of trait mindfulness. (1) Observing (from here on
referred to as Observe), or the tendency to attend to and
noticing internal and external experiences including sensa-
tions, emotions, and thoughts (e.g., “I notice the smells and
aromas of things”). (2) Describing (Describe), or the ability
to label internal experiences, and particularly emotions, with
words (e.g., “I can usually describe how I feel at the moment
in considerable detail”). (3) Acting with awareness (Acta-
ware), or the tendency to be grounded on present-moment
experience as opposed to behaving mindlessly or in auto-
pilot (e.g., “I do jobs or tasks automatically without being
aware of what I’'m doing”, reversed item). (4) Non-judging
of inner experience (Nonjudge), or the tendency to appraise
thoughts and feelings from a non-evaluative stance (e.g., “I
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disapprove of myself when I have irrational ideas,” reversed
item). And (5) non-reactivity to inner experience (Nonreact),
or the capacity to experience thoughts and emotions without
having to reflexively respond to nor being caught up by them
(e.g., “T watch my feelings without getting lost in them”).
The Spanish version of the FFMQ has shown adequate fac-
torial and external validity, as well as good internal consist-
ency reliability scores, both in previous research (ranging
from a=0.80 to a=0.91; Cebolla et al., 2012) and in the
two samples reported herein (see the “Results” section).

Attentional Control Scale

The ACS (Derryberry & Reed, 2002; Spanish by Pacheco-
Unguetti et al., 2011) is a 20-item questionnaire rated on a
4-point Likert scale ranging from 1 (“almost never”) to 4
(“always”). It was developed to assess two distinct attention-
related factors, namely the capacity to maintain the focus
of attention in the presence of distractors (Focus; e.g., “I
have difficulty concentrating when there is music in the
room around me,” reversed item) and the ability to efficiently
switch attention between tasks or stimuli including the
reorienting of attention from distractors to the primary task
(Shift; e.g., “After being interrupted, I have a hard time shift-
ing my attention back to what I was doing before,” reversed
item). While originally comprised by 20 statements, sub-
sequent psychometric research has proposed alternative,
more efficient versions of the scale (12-item version in Judah
et al., 2014; 8-item version in Carriere et al., 2013). For the
present study, we conducted three competing confirmatory
factor analyses on the ACS as translated into Spanish by
Pacheco-Unguetti et al., (2011) in order to obtain the best
fitting version of the Spanish version of the scale (i.e., 20
vs. 12 vs. 8 items). As detailed in Supplementary Material
S2, the best fit was attained by the 8-item version, which
was therefore the one used for analyses. The 8-item ACS
has shown adequate internal consistency reliability scores,
both in previous research (Focus: ranging from a=0.77 to
a=0.81; Shift: ranging from a=0.69 to a=0.82; Carriere
et al., 2013) and in the two samples reported herein (see the
“Results” section).

Data Analyses

To analyze the psychometric properties of the MW-D/
MW-S scales, first descriptive statistics (i.e., mean, stand-
ard deviation, skewness, and kurtosis) and corrected item-
total correlations were computed for all the items. The
dimensionality of both scales was assessed by means of
a set of confirmatory factor analyses (CFAs) with robust
maximum likelihood estimator. The relative fit of three
models was tested: (a) one-factor structure or general fac-
tor of mind-wandering (model 1); (b) two-factor structure

reflecting the deliberate and spontaneous components of
mind-wandering (model 2); and (c) the same two-factor
structure but excluding the item 3 of the MW-S (model
3) as recommended in the validation study of the original
version of the scale (Marcusson-Clavertz & Kjell, 2018).
Model fit was assessed following Kaplan’s (2009) recom-
mendations, with CFI>0.90, TLI>0.90, RMSEA <0.08,
and SRMR <0.08 reflecting adequate fit. After corroborat-
ing the internal structure of our scales, dimension-level
descriptive statistics were calculated for the MW-D/MW-S
scales, as well as for all other outcome variables, along
with their internal consistency reliability coefficients using
both Cronbach’s alpha (a) and McDonald’s omega (o).

Pearson’s correlations were used to assess the bivariate
relationships between MW-D/MW-S, FFMQ, and ACS.
Subsequently, partial correlations were conducted to assess
the unique associations of MW-D and MW-S (controlling
for each other) with dispositional mindfulness and atten-
tional control. Finally, multiple linear regressions along
with relative weight analyses (RWAs) were conducted to
assess the unique contributions of both internal distraction
(MW-D and MW-S) and external distraction (Focus and
Shift) to each of the mindfulness facets. By also intro-
ducing RWA into our analytic strategy, we overcame one
limitation of the regression approach, namely that it does
not reliably estimate the specific variance explained by
each predictor under analyses, particularly when they are
intercorrelated (see Tonidandel & LeBreton, 2011). To
account for the influence of sociodemographics, age and
sex were introduced in a first step in the regression model,
and internal and external distraction variables in a second
step (both methods: enter). For parsimony, only the final
models are reported.

All the analyses were independently conducted in both
S1 and S2. To control for the type I error rate, significance
level was set at @ =0.01 and results were only interpreted
as true positives when replicated in both samples. To
avoid drawing conclusions upon findings without practi-
cal significance, we set the smallest effect size of interest
(SESOI) at r=0.10, R*=0.01. Note that both S1 and S2
were sensitive enough to statistically detect effect sizes
equal or higher than the SESOI, given a=0.01. We used
Mplus 8.1 software (Muthén & Muthén, 2017) and RStu-
dio 2021.09.0 (RStudio Team, 2021) to conduct the CFA
and RWA, respectively; all other analyses were conducted
in Jamovi 1.6.23 (Jamovi Project, 2021).
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Results

Psychometric Properties of the Spanish MW-D
and MW-S Scales

Item Analyses

Descriptive statistics for all the items of the Spanish MW-D/
MW-S scales in S1 and S2 are provided in Supplementary
Material S3. As shown, no floor/ceiling effects in item
responses were detected (5.08 > M >2.96). High between-
subject variabilities also emerged (SD > 1.65). Skewness and
kurtosis indexes strongly suggested scores for all items to
follow the normal distribution ( <I2l in all cases; Pituch &
Stevens, 2015). Finally, the items of both scales displayed
high discrimination indexes in both samples (MW-D from
0.65/0.60 [item 4] to 0.81/78 [item 2] in S1/S2; and MW-S
from 0.58/0.51 [item 1] to 0.67/62 [item 4] in S1/S2).
Together, these results indicate adequate item properties for
Spanish-language version of the MW-D/MW-S scales.

Factor Structure

As shown in Table 1, fit indices indicated that both two-fac-
tor structures (models 2 and 3) outperformed the one-factor
solution (model 1) in terms of model fit. Mirroring the Mar-
cusson-Clavertz and Kjell’s (2018) validation study for the
English version of the instrument, the exclusion of the item 3
of the MW-S scale (model 3) outperformed the version with
the full set of items (model 2). Model 3 thus appeared as the
best fitting factor structure, globally yielding acceptable to
good fit indices across both S1 and S2. We thus conducted
the remaining analyses excluding the item 3 of the MW-S
scale. All items were significant and showed high loadings
in their corresponding latent factors across both samples,
namely MW-D >0.69/0.65 and MW-S > 0.62/0.58 in S1/
S2. Latent correlation between the scores of the MW-D and

MW-S only reflected a moderated overlapping (x 0.50),
which provides further support for a two-factorial model of
mind-wandering as the most interpretable solution.

Descriptive Statistics and Reliability

As shown in Table 2 (upper rows), the mean scores, standard
deviations, skewness, and kurtosis of the Spanish MW-D/
MW-S scales closely resemble the values originally obtained
by Marcusson-Clavertz and Kjell (2018). Importantly, skew-
ness and kurtosis coefficients indicated normal-like distri-
bution of the scores of the MW-D and MW-D across both
S1 and S2 (<2l in all cases). In terms of the internal con-
sistency of their scores, the Spanish MW-D/MW-S scales
showed convincing coefficients for research purposes (all
o/w>0.71). Note that both estimators (x and w) largely con-
verged in S1 and S2.

Bivariate and Partial Correlation Analyses

As can be seen in Table 2 (mid and bottom rows), the dis-
tributional properties and internal consistency reliability
scores of the FFMQ facets and ACS factors were also satis-
factory. Table 3 displays the structure of bivariate correla-
tions among the three sets of constructs, for both S1 and S2.
The pattern is highly similar across samples, highlighting the
stability of the associations. As found in previous research
(Carriere et al., 2013; Chiorri & Vannucci, 2019; Seli et al.,
2015), MW-S was more strongly related to both disposi-
tional mindfulness and attentional control than MW-D, as
reflected by a larger number of observed correlations and
stronger effect sizes. However, also in line with these stud-
ies, the MW-D and MW-S scales showed to be strongly
associated to each other (r ~ 0.40), which hinders direct
interpretation of their bivariate relationships with external
variables (Seli et al., 2015). Thus, a series of partial correla-
tions was conducted next.

Table 1 Model fit indices for

, Model 7 df CFI TLI RMSEA [90% CI] SRMR

the MW-D/MW-S scales in
sample 1 (n = 795) and sample Sample 1 Model 1 883450 20  0.637  0.492  0.233[0.220, 0.246] 0.157
2(n=1084) (n=795) Model 2 262.785 19 0898 0.849  0.127[0.114, 0.141] 0.082
Model 3 93388 13 0959 0933  0.088[0.072,0.105]  0.044
Sample 2 Model 1 883.636 20  0.677  0.548  0.200[0.188,0.211] 0.139
(n=1084)  Model 2 303.371 19  0.894  0.843 0.118 [0.106, 0.129] 0.081
Model 3 109228 13 0956  0.929  0.083[0.069,0.097]  0.042

Xz chi-square test of model fit, df degrees of freedom, CFI comparative fit index, TLI Tucker-Lewis
index, RMSEA root mean square error of approximation, CI confidence interval, SRMR standardized root
mean square residual. Model 1=unidimensional structure or general factor of mind-wandering; Model
2 =bifactorial structure reflecting the deliberate and spontaneous mind-wandering scales (8 items); Model
3=Model 2 excluding the item 3 of the mind-wandering spontaneous scale as in Marcusson-Clavertz and

Kjell’s (2018) study
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The results of the partial correlation analyses between (left columns). As shown, the pattern of findings was similar
MW-D and MW-S, controlling for each other, and the  across samples. Observe was found to be positively related
FFMQ facets in both S1 and S2 can be found in Table 4  to both types of mind-wandering, while the only consistent

Table 2 Descriptive statistics
and reliability indices for

MW-D, MW-S, Focus, Shift, M SD SK K a w M SD SK K a w
and mindfulness facets in
sample 1 (n=795) and sample 2 MW-D 439 156 -020 -0.80 0.88 0.88 4.81 146 -0.57 -035 086 0.86

(n=1084) MW-S§* 455 143 -030 -055 076 0.77 439 141 -024 -054 071 071
Observe 329 0.72 -0.28 0.08 077 078 325 0.69 -0.19 -023 0.75 0.75
Describe 338 0.88 -0.19 -050 091 091 301 090 -022 -0.56 093 093
Actaware 335 0.80 -029 -030 087 0.87 243 077 -025 -035 0.87 0.8
Nonjudge 321 094 -0.19 -067 091 091 213 095 -0.11 -073 091 091
Nonreact 3.07 0.63 —-0.09 0.05 073 073 3.11 0.62 -0.04 0.11 0.73 0.73
Focus 236 0.71 0.15 -056 075 075 238 0.70 0.14 -0.65 0.74 0.74
Shift 272 062 -015 -036 069 070 275 062 -0.18 =034 0.70 0.71

Sample 1 Sample 2

MW-D Mind-Wandering: Deliberate, MW-S Mind-Wandering: Spontaneous, SK skewness, K kurtosis, a
Cronbach’s alpha reliability, @ McDonals Omega reliability

“Excluding item 3

Table 3 Pearson correlations between MW-D, MW-S, Focus, Shift, and mindfulness facets in sample 1 (n=795; below diagonal) and sample 2
(n=1084; above diagonal)

1 2 3 4 5 6 7 8 9
1. MW-D - 0.41%%* -0.01 0.01 0.30%* 0.01 —0.20%* —0.11%%* 0.14%*
2. MW-S§* 0.42%%* - —0.26%* —0.21%* 0.26** —0.20%* —0.60%* —0.36%* —0.09*
3. Focus 0.03 —0.27%%* - 0.34%* —0.04 0.23%* 0.377%* 0.197%%* 0.25%%*
4. Shift 0.02 —0.19%%* 0.38%* - 0.06 0.29%%* 0.40%* 0.22%% 0.31%*
5. Observe 0.28%* 0.29%%* 0.01 0.07 - 0.18%* —0.14%%* —0.18%* 0.19%%*
6. Describe 0.09* -0.05 0.18%* 0.22%%* 0.23%%* - 0.33%* 0.26%* 0.30%*
7. Actaware —0.24%% —0.60%* 0.41%* 0.33%* —0.13%* 0.25%%* - 0.43%* 0.23%%*
8. Nonjudge -0.04 —0.34%* 0.27%%* 0.25%%* —0.17%* 0.19%* 0.40%* - 0.28%*%*
9. Nonreact 0.16%* 0.01 0.17%* 0.18%* 0.24%* 0.23%* 0.11%* 0.18%* -

MW-D Mind-Wandering: Deliberate, MW-S Mind-Wandering: Spontaneous
#Excluding item 3
*p <0.01; **p<0.001 (two tailed). Correlations equal or above SESOI (i.e., »>0.10) are boldfaced

Table 4 Partial cor.relations FFMQ ACS

of MW-D (controlling for

MW-S) and MW-S (controlling Observe Describe Actaware Nonjudge Nonreact Focus Shift

for MW-D) with FFMQ and

ACS in sample 1 (n="795) and Sample 1

sample 2 (n=1084) MW-D 0.19%* 0.13%* 0.01 0.12* 0.17%* 0.16** 0.12%*
MW-§# 0.19%* —0.10* —0.56%* —0.36%* -0.07 —0.31%* —0.22%%

Sample 2

MW-D 0.227%% 0.09%* 0.06 0.05 0.20%* 0.11%* 0.11%*
MW-S?* 0.16%* —0.22%%* —0.58%* —0.35%% —0.16%* —0.28%* —0.247%*

MW-D Mind-Wandering: Deliberate, MW-S Mind-Wandering: Spontaneous, FFMQ Five Facets Mindful-
ness Questionnaire, ACS Attentional Control Scale

“Excluding item 3
*p <0.01; *¥*p <0.001 (two tailed). Correlations equal or above SESOI (i.e., »>0.10) are boldfaced
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Fig.2 Stacked area plots depict- 05 -
ing the absolute and relative
variance explained (upper and
lower panels, respectively) by
internal distraction (MW-D
and MW-S) and external
distraction (Focus and Shift)
across mindfulness facets, after
controlling by age and sex, in
sample 1 (n=795) and sample
2 (n=1084). MW-D, Mind-
Wandering: Deliberate; MW-S,
Mind-Wandering: Spontaneous

Sample 1

the MW-D/MW-S scales and to replicate and extend prior
findings of their relationship with the facets of mindfulness
and attentional control. The psychometric evaluation of the
Spanish MW-D/MW-S scales indicated adequate validity
and reliability. Factor analyses confirmed that the instru-
ment is best characterized as two distinct factors reflective
of deliberate and spontaneous or mind-wandering, as was
initially conceived by Carriere et al., (2013). Mirroring the
study formally assessing the psychometric properties of
the original version of the scales (Marcusson-Clavertz &
Kjell, 2018), the best model fit was attained excluding the
third item from the MW-S scale; we thus recommend future
research not include it into analyses. All remaining items
showed convincing distributional properties, as did the two
mind-wandering dimensions themselves. In all cases, inter-
nal consistency coefficients (o/w) were >0.71 for MW-S
and >0.86 for MW-D, which can be interpreted as evidence
of high reliability, specially taking into account the conci-
sion and brevity of administration of the scales, composed
by 3 and 4 items, respectively.

We successfully replicated the seminal findings relating
spontaneous and deliberate mind-wandering to the five fac-
ets of mindfulness (Seli et al., 2015). There was only one
exception, namely: whereas a negative relationship between
Non-reactivity to inner experience and MW-S was reported
originally, we could only reproduce this result in our second
sample (but not in the first one). This seeming discrepancy,
however, may not be surprising in the context of a fairly
small effect size. Note that the statistical power achieved by
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B MW-D

B MW-S

W Focus
Shift
Age/sex

Sample 2

our first sample (n=795) to capture true effects of small size
(p=0.10) with a two-tailed test (¢=0.01) was 0.60; meaning
that the probability of committing a type II error was 40%
(Faul et al., 2009). To further explore this interpretation,
we conducted a fixed-effects meta-analysis of the results
across both samples (n=1879), which afforded a statistical
power of 0.96 in the same scenario. A small yet significant
negative partial correlation between Non-reactivity to inner
experience and spontaneous mind-wandering was revealed
(r=-0.12, p<0.001; see Supplementary Material S4 for
details). Considering also this result, the pattern of findings
obtained with the Spanish MW-D/MW-S in the present
study appears virtually interchangeable with the findings
obtained by Seli et al., (2015) using the original scales.
Interestingly, our assessment of the relationships
between deliberate and spontaneous mind-wandering (con-
trolling for each other) and the two factors of attentional
control revealed the existence of a double dissociation:
While participants more susceptible to engage in sponta-
neous mind-wandering also reported higher vulnerability
to external distraction, those with a higher propensity to
engage in mind-wandering in a voluntary fashion reported
being less vulnerable to it (regarding both Focus and
Shift). This finding is suggestive of the idea of “strategic”
mind-wandering, which posits that individuals are able to
and benefit from modulating their level of mind-wandering
to accommodate the demands of the environment (e.g.,
Seli et al., 2018b). Prior research has shown that this abil-
ity differs across individuals and situations. For instance,
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it has been shown that participants with high versus low
working memory capacity display less mind-wandering
during high demanding tasks (Kane & McVay, 2012),
while, on the contrary, tend to engage more in mind-wan-
dering when task demands are low (Levinson et al., 2012).
In line with these findings, our results suggest that the
proclivity to voluntarily let the mind wander, presumably
when the environmental demands are more permissive,
may be protective in more attention-demanding situations
not only against subsequent task-unrelated though (as prior
studies suggest) but also against becoming distracted by
external events.

The present study also revealed various key aspects of the
relationship between dispositional mindfulness and internal
and external distraction. While, as discussed above, both
deliberate and spontaneous mind-wandering have shown
predictive capacity in explaining inter-individual variabil-
ity in the facets of mindfulness (Seli et al., 2015), our study
extend these results by showing that the capacity for atten-
tional control of external distraction independently explains
the facets of mindfulness over and above the variance
accounted for by the mind-wandering factors. This finding,
moreover, seems relatively stable across mindfulness facets,
as in four of them at least one of the two factors of atten-
tional control significantly contributed to explain a unique
proportion of variance (the only exception was Observe).
Complementarily, in all but one case, both deliberate and
spontaneous mind-wandering were retained as significant
predictors of the mindfulness facets after including Focus
and Shift in the regression model (the previously observed
relationship between Describe and MW-S was entirely
accounted for by external distraction). Importantly, these
findings indicate that internal and external distraction are
(partially) independent domains in their relationship to dis-
positional mindfulness, being both relevant insofar the two
of them uniquely contribute to explain it.

On average, internal distraction showed greater predic-
tive capacity than did external distraction in explaining indi-
vidual differences in dispositional of mindfulness (11.1% vs
7.7% of variance). While the contribution of external distrac-
tion was evenly shared by Focus and Shift (3.4% and 4.3%
of variance), the great majority of the variance explained
by internal distraction was accounted for by spontaneous
mind-wandering—by far the stronger predictor across mind-
fulness facets (8.6% of variance on average). Importantly,
these results suggest that dispositional mindfulness, while
also protective against external distraction, is most strongly
predictive of a decreased vulnerability to engage in mind-
wandering, particularly without intention (note however that
for Observe, the effect was in the opposite direction). By
contrast, the results also indicate that dispositional mindful-
ness is linked, to a lesser degree, to an increased tendency to
engage in mind-wandering voluntarily (2.5% of variance).

This latter finding echoes the one discussed above about
the positive link between deliberate mind-wandering and
attentional control, in that both indicate that the proclivity
to allow the mind to wander on purpose, presumably in low
attention-demanding contexts, may be mildly linked to traits
that are adaptive in nature. Interestingly, both results are in
line with earlier research indicating that mind-wandering
may come not only with costs but also with certain benefits
(e.g., Franklin et al., 2013; Gable et al., 2019), while in addi-
tion suggest that the intentionality with which it occurs may
be a critical aspect determining its adaptive value. This can
be interpreted under the so-called content and context regu-
lation hypothesis (Smallwood & Andrews-Hanna, 2013),
which proposes that the adaptive or maladaptive nature of
a given mind-wandering episode is dependent on both its
thought content and the task context in which it appears.
While speculative, it seems reasonable to conceive deliber-
ate mind-wandering as characterized by being positive in
content and deployed in contexts where it is not critical for
performance in the primary task, maximizing its adaptive
value. As will be further discussed below, future research
may find fruitful to further examine the intentionality of
mind-wandering under the context and content regulation
framework.

A finer-grained analysis at the level of individual mind-
fulness facets revealed that each of them was characterized
by a distinctive pattern of unique contributions of the factors
of distraction. While discussing these patterns in detail is
beyond the scope of the present report, there is one salient
observation worth mentioning: Acting with awareness was,
by a large difference, the facet of mindfulness most strongly
predicted by both internal and external distraction (28.8%
and 16.5% of variance, respectively). Indeed, the total vari-
ance explained for this facet was more than twice than for
any of the remaining ones. Importantly, virtually all varia-
tion accounted for by internal distraction was attributable to
spontaneous mind-wandering (deliberate mind-wandering
did not reach significance as predictor in any of our two sam-
ples). Acting with awareness thus appeared as the most pro-
tective facet against distraction, being particularly strongly
associated to a decreased vulnerability to involuntarily
engage in task-unrelated thought. This finding is consistent
with the theoretical characterization of dispositional mind-
fulness, within which Acting with awareness was originally
described as “attending to one’s activities of the moment
[as] contrasted with behaving mechanically while attention
is focused elsewhere” (Baer et al., 2008, p. 330). It is also
consistent with recent meta-analytical evidence indicating
that Acting with awareness is the only mindfulness facet
reliably linked with enhanced performance across a range
of cognitive-behavioral attentional tasks, most of which are
presumably affected by both external and internal types of
distraction (Verhaeghen, 2021).
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All in all, the main contributions of the present study can
be summarized as follows. First, we have shown that the
Spanish MW-D/MW-S scales have favorable psychometric
properties, including factor structure, distributional proper-
ties, and internal consistency reliability scores. We have also
shown that they have adequate nomological validity, since
they displayed a notably similar pattern of relationships with
the facets of mindfulness as compared to the original scales,
while also demonstrating satisfactory discriminant proper-
ties in relation to the factors of attentional control. Collec-
tively, these findings suggest that the Spanish MW-D/MW-S
scales constitute a promising measure to assess individual
differences of intentional and unintentional mind-wandering
with Spanish samples. Second, we have shown that dispo-
sitional mindfulness, as primarily driven by the facet Act-
ing with awareness, is independently associated to both
enhanced attentional control of external distractions and,
more prominently, decreased vulnerability to spontaneous
mind-wandering. We have also shown that deliberate mind-
wandering, by contrast, is mildly associated to increased
dispositional mindfulness. Deliberate mind-wandering, in
addition, was also found to be mildly linked to greater atten-
tional control, which in turn was linked to diminished spon-
taneous mind-wandering. Together, these findings broaden
our understanding of the relationship between mindfulness
and (internal and external) distraction, while continue to
accentuate the critical role of intentionality in the study of
the mind-wandering phenomena.

Limitations and Future Research

This study is not without limitations. First, we used conveni-
ence samples primarily composed of young, well-educated,
healthy participants mostly without meditation experience,
a methodological feature that precludes the generalization of
our conclusions beyond this particular population. In light
of this, future research must consider extending our results
to other distinct, more specific populations. Relatedly, future
studies may find it fruitful to examine the variables assessed
here in their interaction with mindfulness meditation train-
ing. In particular, given the strong link we observed between
Actaware and MW-S, future research could test whether
mindfulness-based interventions explicitly targeting this
particular facet are specifically efficacious in reducing mala-
daptive, involuntary forms of mind-wandering. Second, the
model fit of the CFA, while generally good, had margin for
improvement. To obtain an even clearer representation of
the latent structure of mind-wandering, future studies could
consider creating additional indicators specifically address-
ing central aspects of each type of mind-wandering, so as to
more strongly demarcate its two-factorial nature.

Third, our results were entirely based on self-report meas-
ures, which place them at risk of method bias (Podsakoff
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et al., 2012) and other artifacts (Quigley et al., 2017). Future
research must consider exploring the correlates of deliber-
ate vs. spontaneous mind-wandering using alternative meth-
odologies, such as cognitive-behavioral tasks tapping into
distractibility processes; as for their relation to mindfulness,
the breath counting task may serve as an alternative, more
ecological assessment (Levinson et al., 2014). Finally, and as
outlined above, future studies may find it fruitful to explore
the intentionality of mind-wandering in light of the con-
tent-context regulation hypothesis (Smallwood & Andrews-
Hanna, 2013). For instance, it is conceivable that the posi-
tive links of deliberate mind-wandering with mindfulness
and attentional control were stronger in individuals who are
especially skillful at engaging in strategic mind-wandering,
and that do so about topics particularly positive or construc-
tive (and vice versa). Future research is warranted to further
explore this intriguing possibility.
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