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Abstract
Objectives To investigate the relationship between mindfulness and aspects of time perspective (TP, i.e., habitual views of past,
present, future).
Methods We examined cross-sectional associations between an established measure of mindfulness (FFMQ) and an extended
version of the Zimbardo Time Perspective Inventory (Swedish ZTPI; S-ZTPI) in a sample with little experience of mindfulness
training (n = 212). In addition, we evaluated the effects of two mindfulness-based interventions (a mindfulness instructor course
involving 29 participants and a mindful self-compassion program, n = 40 for the intervention group, n = 41 for controls) on
mindfulness and measures of TP including an aggregate measure of deviations from a proposed optimal, or balanced, time
perspective (DBTP).
Results Cross-sectional data were consistent with a model by which part of the relationship between mindfulness and perceived
stress is mediated by reduced DBTP. Global mindfulness scores showed the strongest (negative) associations with the S-ZTPI
scales Future Negative and Past Negative. Comparisons of pre/post-intervention data revealed significant mindfulness-based
intervention-related reductions of DBTP (Cohen’s d = − 0.46), with lowered scores on Past Negative and Future Negative and a
small increase on Past Positive.
Conclusions The results support the notion that a higher level of mindfulness promotes a more balanced time perspective, with a
reduced focus on negative aspects of the past and negative anticipations of the future. Relations to repetitive negative thought
processes (rumination, worry) and a potential bidirectional influence of mindfulness and aspects of time perspective are
discussed.
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The way we perceive time, including the relative focus we put
on the past, present, and future time frames, and our subjective
evaluati on of these temporal frames, is referred to as time
perspective (TP; Zimbardo and Boyd 1999). Individual differ-
ences in TP are assumed to develop rather early as the result of
a habitual preference of one frame, or particular attitude, over
the others (e.g., negative aspects of the past). Once crystal-
lized, such temporal Bbiases^ might be regarded as stable dis-
positions that increase vulnerability to mental ill health and

maladaptive behaviors (Zimbardo and Boyd 1999, 2008). A
corollary to this position is that there is an optimal, or bal-
anced, time perspective (BTP) that promotes subjective well-
being and mental health (Zimbardo and Boyd 1999, 2008), an
idea that sparked much recent interest (e.g., Mooney et al.
2017; Rönnlund et al. 2017; for a review, see Stolarski et al.
2015).

Efforts to operationalize BTP were mainly based on the
Zimbardo Time Perspective Inventory (ZTPI; Zimbardo and
Boyd 1999; for an alternative, see Webster and Ma 2013).
ZTPI comprises five subscales. Past Positive captures a warm,
positive, and nostalgic view of the past, whereas Past Negative
reflects a negative and aversive view. The two scales that
target the present time frame distinguish a live-for-the-
moment attitude involving immediate pleasure seeking with-
out much concern of future consequences: Present Hedonistic,
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and a hopeless and helpless attitude toward the present:
Present Fatalistic. Finally, Future captures a broad future ori-
entation involving optimism, planning, and striving for future
rewards. According to Zimbardo and Boyd (1999, 2008), BTP
is characterized by high appreciation of the past, moderate to
high levels of pleasure seeking, and a moderately pronounced
future TP and lack of aversion toward the past or fatalistic
attitudes toward the present. In addition, Zimbardo and
Boyd suggested that BTP involves the ability to flexibly shift
between time frames depending on situational demands.

To define BTP on the basis of the ZTPI score profile, some
studies adopted a cluster-analytic approach (Boniwell et al.
2010; Seema and Sircova 2013) and others used a cutoff-
based method (e.g., Drake et al. 2008), whereby certain ranges
of scores on the ZTPI dimensions were regarded as criteria of
BTP. The most commonly used method, though, is that re-
ferred to as deviations from BTP (DBTP; Stolarski et al.
2011). DBTP is computed as the aggregate difference between
the observed and ideal ZTPI score profile (Stolarski et al.
2011; Zimbardo and Boyd 2008) which yields a continuous
and approximately normally distributed score. This is conve-
nient to the extent that the data are amenable to parametric
statistical methods. DBTP also showed an advantage relative
to alternative methods to operationalize BTP in regard to con-
current association with ratings of life satisfaction (Zhang
et al. 2013), and more recent studies demonstrated substantial
associations between DBTP and measures of happiness
(Stolarski and Matthews 2016), perceived stress
(Papastamatelou et al. 2015), severity of PTSD syndrome fol-
lowing motor vehicle accidents (Stolarski and Cyniak-
Cieciura 2016), and depressive symptoms (Mooney et al.
2017). Importantly, one limitation of the DBTP method is that
it is based on the original ZTPI, which does not measure
negative views or attitudes toward the future. A negative fu-
ture TP might be particularly important to take into account in
research of well-being or psychological distress. In an extend-
ed version of the ZTPI, the Swedish ZTPI (S-ZTPI; Carelli
et al. 2011), this aspect is taken into account by a separate
Future Negative scale. Based on this rationale, Rönnlund
et al. (2017) suggested an alternative version of DBTP that
also incorporates Future Negative. A direct comparison be-
tween DBTP with and without the inclusion of Future
Negative indeed showed that inclusion of Future Negative
within the DBTP operationalization was more strongly asso-
ciated with well-being (Rönnlund et al. 2017) and with per-
ceived stress (Rönnlund et al. 2018).

In recent years, BTP has been studied in relation to mind-
fulness. Mindfulness denotes a particular way of relating to
time, by which attending to the present is considered essential
to well-being (Kabat-Zinn 1990). Mindfulness, as a psycho-
logical process, involves bringing one’s attention to experi-
ences occurring in the present moment and more precisely
defined as Bnon-elaborative, non-judgmental, present-

centered awareness in which each thought, feeling, or sensa-
tion that arises in the attentional field is acknowledged and
accepted as it is^ (Bishop et al. 2004, p. 232), and as a trait, the
ease to which a person attains this type of state. A wealth of
studies confirm that higher levels of dispositional mindful-
ness, as reflected by measures such as the Five Facets of
Mindfulness Questionnaire (FFMQ; Baer et al. 2006) and
the Mindful Attention Awareness Scale (MAAS; Brown and
Ryan 2003), are inversely related to a variety of distresses,
including depressive symptoms, anxiety, stress, and positively
associated with measures of happiness and life satisfaction
(Keng et al. 2011).

Obviously, mindfulness constitutes quite a different way of
relating to the present than is captured by either of the ZTPI
dimensions but may rather be regarded as related to aspects of
BTP (Stolarski et al. 2015). Indeed, Zimbardo and Boyd
(2008) described a TP, which they called Bholistic present,^
with explicit reference to Buddhist philosophy and mindful-
ness. Attending to the present in this particular sense, they
argued, may support integration of aspects of the past and
future and was described as a state of mind in which B…the
past, the present, the future, the physical, the mental and the
spiritual mental elements in life are not separate but closely
interconnected within you.^ (Zimbardo and Boyd 2008, p.
110); a synchronistic process akin to the proposed dynamic
aspect of BTP (Stolarski et al. 2015). Mello and Worrell
(2015) used the term time relation to describe the degree to
which one perceives that the past, present, and future are in-
terrelated. Apart from these notions, a common reference to
relations to time as essential to well-being, and common as-
sociations with major outcome variables (e.g., happiness and
perceived stress), warrants attention to whether mindfulness
and aspects of TP, including BTP, are associated.

Turning to empirical studies, the first (Drake et al. 2008)
classified participants as either BTP or non-BTP using a cutoff
at the 33rd or 66th percentile for the separate ZTPI scales to
yield the constellation of scores regarded to reflect BTP
(Zimbardo and Boyd 1999). Based on these criteria, 13 of
the 260 participants were considered as having a BTP.
Critically, the BTP group exhibited a higher mean score on
MAAS compared with the non-BTP group. Analyses of sep-
arate ZTPI scales revealed a negative correlation between
MAAS score and Past Negative (r = − .49) and Present
Fatalistic (r = − .23). Additionally, a small but significant neg-
ative association with Present Hedonistic was observed,
whereas MAAS score was unrelated to Future.

In a second study by Seema and Sircova (2013), scores on
the five ZTPI scales, MAAS, and the measures of well-being
were submitted to a cluster analysis that resulted in four ZTPI
score profiles, one of which was deemed to match the criteria
of BTP. A substantial difference in prevalence of the BBTP
type^ compared with the first study might be noted: 37.8% of
the participants were classified as BTP, compared with 5% in
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Drake et al. (2008). This cluster was additionally characterized
by higher MAAS scores and higher ratings of well-being,
supporting the association between mindfulness and BTP.
Analyses of subscales confirmed a negative association of
mindfulness and Past Negative and Present Fatalistic.
However, unlike the results of the study by Drake et al.
(2008), Future was positively correlated with MAAS
(r = .23) and mindfulness was not associated with Present
Hedonistic.

Wittmann et al. (2014) examined specific facets of mind-
fulness in relation to TP subscales based on the Freiburg
Mindfulness Inventory (FMI; Walach et al. 2006) and the
Comprehensive Inventory of Mindfulness Experiences
(CHIME; Bergomi et al. 2013). The FMI and CHIME
Bacceptance^ facets were negatively associated with Past
Negative (rs − .43 to −.46) and positively related to Past
Positive. Thus, one mechanism, by which higher mindfulness
might reduce TP biases and increase BTP, could be by im-
proved ability to accept and disengage from negative aspects
of one’s past (and possibly also worry about the future). Past
Negative was also associated CHIME Bdecentering^ and
Bopenness^ (rs = − 0.46 to − 0.38) scales. Future was correlat-
ed with BActing with Awareness^ and Binsight^ (r = .36 and
.42), which is interesting given the lack of association of
Future and global mindfulness in Drake et al. (2008).
Similarly, Wittmann et al. (2015a) reported a moderate posi-
tive association between FMI Bpresence^ (the only mindful-
ness score included) and Present Hedonistic (but cf. Wittmann
et al. 2014), a scale that was either unrelated to mindfulness or
even negatively associated with mindfulness in other studies
(e.g., Drake et al. 2008; Seema and Sircova 2013).

Finally, two recent studies (Stolarski et al. 2016;Muro et al.
2017) adopted DBTP instead of the coarse BTP/non-BTP
categorization. In Stolarski et al. (2016), measures of mindful-
ness, DBTP score, and life satisfaction were submitted to
mediation analyses. The results were consistent with a
model by which mindfulness exerts an indirect influence on
life satisfaction via reduced DBTP but were indicative of
partial rather than complete mediation suggesting that
minimized DBTP may be one of several means by which
mindfulness promotes life satisfaction. Muro et al. (2017)
similarly demonstrated a substantial correlation between
mindfulness and DBTP in a sample of Catalan students and
indicated that both DBTP and mindfulness (MAAS score)
were related to life satisfaction.

Whereas prior studies showed that higher levels of dispo-
sitional mindfulness are related to BTP and a less aversive
view of the past, it remains to be demonstrated whether mind-
fulness skills acquired by training may alter one’s TP. Even
though TP is considered a relatively stable individual differ-
ences variable, there is some evidence of themalleability of TP
as such. For example, in time perspective therapy (Sword et al.
2014; Zimbardo et al. 2012), the focus is to reduce distress by

reducing TP biases and work toward a BTP, indicating that TP
is, to some extent, a modifiable aspect of personality. A
straightforward prediction based on the mediational analyses
by Stolarski et al. (2016; cf. also Adshead 2013) would be that
cultivating mindfulness skills should not only remedy symp-
toms of distress and promote life satisfaction (for meta-analy-
ses, see Khoury et al. 2015; Spijkerman et al. 2016) but should
also reduce temporal biases and DBTP. Reports of lower
scores on Past Negative in experienced mindfulness medita-
tors compared with non-meditators (Droit-Volet and Heros
2017; Wittmann et al. 2015b) seem to support such a pattern,
but quasi-experimental evidence is not conclusive due to the
potential influence of confounding variables. To further inves-
tigate the link between mindfulness and aspects of TP, the
present study therefore examined cross-sectional associations
of the constructs as well as effects of mindfulness-based inter-
ventions (MBIs) on measures of TP. We adopted the extended
version of the Zimbardo scale (S-ZTPI) to differentiate be-
tween (positive/negative) aspects of future TP, which we ex-
pected to increase associations between mindfulness and
DBTP. The possibility that different facets of mindfulness
would be differently associated with separate aspects of TP
was additionally attended to.

Method

Participants

Three samples were included. Sample 1 comprised 111 uni-
versity students (M = 25.9 years, SD = 7.0; 70% females).
Sample 2 involved 101 psychologists (M = 36.2 years, SD =
8.2; 96% women) who were part of a randomized controlled
trial (RCT) study involving a 6-week online MBI. Sample 3
comprised 29 individuals (M = 43.7 years, SD = 12.2; 28
women) enrolled in a mindfulness instructor course. A major-
ity of the participants reported post-secondary education and
no/little prior experience with mindfulness training.

Procedure

Participants in sample 1 were recruited from undergraduate
courses at Umeå University, Sweden, and responded to an
online survey including the relevant instruments (FFMQ, S-
ZTPI, Perceived Stress Scale (PSS); see BMeasures^).
Participants in sample 2 were recruited via a closed
Facebook group for Swedish psychologists. Licensed psy-
chologists or psychologists in post-graduate training working
part or fulltime were invited. Those willing to participate were
provided a unique code to the online questionnaires (FFMQ,
S-ZTPI, PSS) and were randomly assigned to a training or
control group. Participants in the training group were provided
unique log-in information required to start the training, via e-
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mail. Seven weeks later, the participants (i.e., in the training
group and in the control group) were requested to respond to
the questionnaires a second time. Following completion of the
second assessment, participants in the control group were pro-
vided free access to the online training program. Participants
in sample 3 were recruited through courses aimed to train and
certify mindfulness instructors held by Mindfulnesscenter
AB. The participants received information about the study
before the course started. During the first day of the course,
those willing to participate were provided questionnaires to
fill in (MAAS, S-ZTPI, PSS) and return in an envelope with
prepaid postage. At the final day of the course, the participants
were requested to complete the same questionnaires and return
these as before.

Instructor Course/8-Week Mindfulness Program (MBI 1) The
mindfulness instructor course involved 6 days of instructor led
practice (1 + 2 + 2 + 1 days) over a period of 4 months and an
online mindfulness training program (BHere and Now^;
Schenström 2017a). The program is organized in eight steps
involving two short 3–4 min lectures per step informing of the
rationale of the exercise and a 20–30-min mindfulness exer-
cise per day 6 days a week (audio files) for 8 weeks. In total,
the online program corresponds to about 16 h of total training
and involves standard mindfulness exercises such as the
breathing anchor, body scan, sitting meditation, and a few
yoga/movement exercises including several alternations of
each exercise. The stepwise organization of the exercises
means that a new exercise is available only once the prior
exercise in the predetermined sequence of exercises has been
completed. To be certified as an instructor, participants had to
complete the online mindfulness training program (which
could be verified electronically) and at the end of the course
write a short thesis about their experiences of the mindfulness
training. Certification also involved passing an oral exam and
an evaluation of the participants’ skills. All participants in the
study passed the exams and were certified as instructors.

Mindful Compassion Program (MBI 2) A 6-week online pro-
gram BMindfulness and compassion with self and others^ de-
veloped by Schenström (2017b) was used. The program en-
compasses 10 h of training: about 15 min of training per day,
6 days a week. The program is organized in six steps involving
different types of exercises with guided instructions (auditory
files). The stepwise organization of exercises means that a
new exercise is available only once the prior exercise in the
predetermined sequence of exercises has been completed. The
program involves standard mindfulness/compassion exercises
such as breathing anchor, body scan, loving kindness, and
exercises of compassion with self and others. Following com-
pletion of each of the exercises, instruction of an everyday
exercise to be performed during the day is given (different
exercises for the six steps).

Measures

FFMQA Swedish version of the FFMQ (Lilja et al. 2011; Baer
et al. 2006) was used to assess dispositional mindfulness and
specific facets of mindfulness. The items describe a particular
state of mind (e.g., BI pay attention to sensations, such as the
wind in my hair or sun onmy face^) and are rated on a 5-point
Likert scale ranging from Never/almost never (coded as 1) to
Most of the time (coded as 5). A sum score is usually taken to
indicate the individuals’ global level of mindfulness. The
Swedish version of the questionnaire is slightly reduced and
contains 29 of the 39 original items, reflecting five facets: (1)
Non-reactivity to Inner Experience (six items), (2) Observing
(noticing/attending to sensations /perceptions/thoughts/feel-
ings; seven items), (3) Acting with Awareness (automatic pi-
lot/concentration/non-distraction; five items), (4) Describing
(labeling feelings/thoughts with words; six items), and (5)
Non-judging of Experience (five items). High levels of inter-
nal consistency (α = 0.75–0.85) were reported across the
facets and for the total scale (α = 0.81; Lilja et al. 2011; cf.
Baer et al. 2008). Confirmatory factor analyses supported a
hierarchical structure with four of the facets as first-order fac-
tors and a general mindfulness factor but indicated that the
facet Observe was not a significant part of a global structure
(Lilja et al. 2011). Validity evidence includes significant asso-
ciations with meditation experience (Lilja et al. 2011), psy-
chological symptoms, and measures of well-being (Baer et al.
2008).

MAAS A Swedish translation of the MAAS (Hansen et al.
2009; Brown and Ryan 2003) was used. MAAS is a 15-item
measure of dispositional mindfulness, including receptive
awareness of, and attention to, what takes place in the present.
The items (e.g., BI find it difficult to stay focused on what’s
happening in the present^; BI rush through activities without
being really attentive to them^) are rated on a 6-point Likert
scale ranging from Almost always (coded as 1) to Almost
never (coded as 6). A higher total score (range 15–90) indi-
cates a higher level of mindfulness. Acceptable levels of in-
ternal consistency was observed (α = 0.77–0.86 for the
Swedish version; Hansen et al. 2009) with evidence that the
scale reflects a unitary factor (Brown and Ryan 2003). Validity
evidence included relations to self-rated health and self-
esteem (Hansen et al. 2009) and prognostic validity of mea-
sures of self-regulation and well-being (Brown and Ryan
2003).

S-ZTPI (Samples 1–3) S-ZTPI (Carelli et al. 2011) consists of
64 items: the 56 items in the original ZTPI (Zimbardo and
Boyd 1999) and 8 extra items assigned to a new Future
Negative scale. The inventory comprises six temporal dimen-
sions: Past Positive (PP; nine items, e.g., BFamiliar childhood
sights, sounds, smells often bring back a flood of wonderful
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memories^), Past Negative (PN; ten items, e.g., BPainful past
experiences keep being replayed in my mind^), Present
Hedonistic (PH; 15 items, e.g., BI believe that getting together
with one’s friends to party is one of life’s important pleasure^),
Present Fatalistic (PF; nine items, e.g., BFate determines much
in my life^); Future Positive (11 of the 13 items in the original
Future scale, e.g., BWhen I want to achieve something, I set
goals and consider specific means for reaching those goals^),
and Future Negative (FN; ten items; two from the original
Future and eight new, e.g., BThe future contains too many
boring decisions that I do not want to think about^). The
participant is requested to rate each statement in regard to
how characteristic it is of his/her own view on 5-point Likert
scale ranging from Very uncharacteristic (coded as 1) to Very
characteristic (coded as 5). Acceptable internal consistencies
(α = 0.70–0.84) and test–retest reliabilities ranging from 0.60
to 0.85 were observed across the subscales, including the new
Future Negative scale (Carelli, et al. 2011). Validity evidence
included associations with the General Decision Making
Styles scale (Scott and Bruce 1995) with correlations of the
S-ZTPI dimensions in expected directions, for example, a
strong positive association between Future Negative and
scores on a Bdependent^ style and a positive association be-
tween Future Positive and a Brational^ style (Carelli et al.
2011).

DBTP based on S-ZTPI is referred to here as DBTP-e (to
denote a difference from the formula for DBTP based on the
original ZTPI, referred to DBTP-o) that was computed as
follows (cf. Rönnlund et al. 2017; Stolarski et al. 2011):
√(oPN-ePN)2 + (oPP-ePP)2 + (oPF-ePF)2 + (oPH-ePH)2 +
(oFP-eFP)2 + (oFN-eFN)2,where o = optimal score and e =
empirical (i.e., observed) score. DBTP-o is computed follow-
ing omission of FN and substituting scores for FP with scores
for Future (F), based on the 56 items in the original ZTPI. In
line with previous studies (Rönnlund et al. 2017; Stolarski
et al. 2011), optimal values for subscale scores were set to:
oPN = 1.95, oPP = 4.6, oPF = 1.5, oPH = 3.9, oF/oFP = 4.0,
and oFN = 1.8. The ZTPI o values were scores corresponding
to specific percentile ranks in a cross-cultural database (see
Stolarski et al. 2011). The value for FN was defined by the
same percentile (10th) adopted for PN and PF in the former
study (Rönnlund et al. 2017).

PSSA Swedish translation of the PSS (Eskin and Parr 1996;
Cohen et al. 1983) was used. PSS includes 14 items de-
scribing experiences that life has been unpredictable, un-
controllable, and overly demanding during the last month.
The participant rates each of the descriptions in regard to
frequency of occurrence, from Never (coded as 0) to Very
often (coded as 4). High levels of internal consistency (α =
0.84–0.86) were reported across samples (Cohen et al.
1983; for a review of psychometric properties and
criterion validity, see Lee 2012).

Data Analyses

Pearson’s r was used to examine bivariate associations.
Hierarchic linear regression analyses were adopted to test
models involving mindfulness and DBTP as predictors of
stress, with stepwise entry of the predictors. Mediation analy-
ses were conducted to test a hypothetical causal model involv-
ing mindfulness, DBTP, and stress. A bootstrap procedure
involving 1000 bootstrap samples was employed to test direct
and indirect effects with 95% confidence bias-corrected con-
fidence intervals for estimates. To evaluate effects of the
MBIs, independent t tests and mixed 2 (group) × 2 (time)
analyses of variance (ANOVAs) were performed. IBM
SPSS/AMOS 23 were used. To compute Cohen’s d in the
pre-posttest-control group design (MBI 2), we used the for-
mula recommended by Morris (2008; dppc2), computed as
the mean pre-post change in the treatment group minus the
mean pre-post change in the control group, divided by the
pooled pretest standard deviation. Analyses of simple correla-
tions (Pearson’s r) and hierarchical regressions were finally
used to examine association of scores at baseline and associ-
ation of change scores across the measures.

Results

We first tested a hypothetical mediational model by which the
relationship between mindfulness and perceived stress is driv-
en by reduced DBTP. Prior to testing this model, stepwise
hierarchic regression analyses involving FFMQ total score
and DBTP as the predictors of PSS score were performed
(cf. Stolarski et al. 2016). The variations in DBTP measure
(DBTP-o, vs. DBTP-e) were considered in separate regression
analyses. The results for sample 1 and sample 2 yielded highly
similar estimates and a virtually identical difference between
DBTP-e and DBTP-o. Hence, data for the combined samples
(n = 212) are reported here and in subsequent analyses.

FFMQ score entered as a predictor in step 1 accounted for
31.9% of the variance in PSS score. In step 2, DBTP score
added significant variance, with a larger value increment in R2

for DBTP-e (ΔR2 = .12) compared with DBTP-o (ΔR2 = .07).
This yielded total R2 values of 0.44 and 0.38, respectively, for
the model involving DBTP-e and DBTP-o. Reversing the or-
der of entry of the predictors showed that DBTP entered in
step 1 was a significant predictor of PSS score (R2 = .18 for
DBTP-o; R2 = .31 for DBTP-e) and that FFMQ entered in step
2 accounted for additional variance (ΔR2 = .20 entered after
DBTP-o;ΔR2 = .13 entered after DBTP-e). Thus, the analyses
confirmed that FFMQ and DBTP scores were each significant
predictors of perceived stress and also that they shared vari-
ance in predicting PSS score, each of the measures predicting
unique amounts of variance in perceived stress.
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Next, the mediational model was configured in form of a
path-analytic model in which mindfulness was considered as a
predictor of perceived stress (direct effect) and of DBTP, with
a potential indirect effect on stress via reduced DBTP. Once
more, DBTP-o and DBTP-e were analyzed separately to esti-
mate the potential value of differentiating positive/negative
aspects of the future TP.

Figure 1 summarizes the model and the results of the anal-
yses in form of standardized estimates (β-weights) for the
hypothetical paths: a = Mindfulness to DBTP, b = DBTP to
stress, and c = direct effect of mindfulness on stress (i.e., not
shared with DBTP), where c’ represents the total (i.e., unme-
diated direct) effect of mindfulness on stress. Values for β a1–
3 pertain to a model including DBTP-o, whereas b1–3 pertain
to a model including DBTP-e.

Regardless of the variation in DBTP measure, all three
paths (a–c) were significant. Hence, the results were consistent
with the hypothesis that (a) higher levels of trait mindfulness
result in lower DBTP score, (b) higher DBTP score is predic-
tive of higher levels of perceived stress, and (c) the relation-
ship between mindfulness and stress is (in part) mediated by
DBTP. Support of partial and not complete mediation is evi-
dent from a lower value for c compared with c’ but a remain-
ing significant effect of mindfulness on stress (i.e., the c-path
is significantly different from zero even when DBTP is con-
sidered in the model). A further evaluation of the direct (a =>
b, b => c, a => c) and indirect (a => b => c) effects using the
bootstrap method confirmed that the effects were significant
(i.e., the lower limit of the 95% bias-corrected confidence
intervals was larger than zero).

Additionally, the β values were clearly higher for DBTP-e
compared with DBTP-o. This held true for the path from
mindfulness to DBTP as well as well as for the path from
DBTP to stress. These patterns, in turn, resulted in a lower
estimate for the c-path for DBTP-e compared with DBTP-o.
In other words, differentiation of the future yielded a measure

of DBTP that was more strongly associated with the global
mindfulness score as well as the scores on the measure of
perceived stress. Consequently, the new measure (DBTP-e)
mediated more of the relationship between mindfulness and
perceived stress than the original DBTP measure.

To examine the extent to which the global FFMQ score was
differentially associated with separate S-ZTPI dimensions,
and to provide information of which particular FFMQ facets
were associated with each TP dimension, zero-order correla-
tions were computed. These are summarized in Table 1.

Beginning with total FFMQ score, significant negative as-
sociations with Past Negative (r = − .43, p < .001), Present
Fatalistic (r = − .24, p < .001), and Future Negative (r =
− .53, p < .001) were observed. The values for the two ver-
sions of the DBTP measure differed significantly with higher
values for DBTP-e compared with DBTP-o. As concerns the
Non-reactivity facet, associations were significant for the three
negatively valenced S-ZTPI subscales, and particularly strong
for Future Negative (r = − .53). Notably, the facet Observing
showed no significant association with the S-ZTPI dimen-
sions, except Future Positive (r = .16, p < .05). In turn,
Acting with Awareness was related to the three negatively
valenced scales, with a small association for Present
Fatalistic and moderate for Past Negative and Future
Negative. The facet Describe showed a similar pattern but in
addition a significant correlation with Future Positive
(r = .30). The facet Non-judging correlated negatively with
the three negatively valenced S-ZTPI and additionally exhib-
ited a small positive association (r = .18, p < .01) with Past
Positive. Neither FFMQ total nor any of the facets were asso-
ciated with Present Hedonistic (rs = −.13 to .07, ps > .05).

Apart from relationships of facets of mindfulness and sep-
arate TP dimensions, we examined correlations between ZTPI
dimensions perceived stress (PSS score). The results showed
that PSS score was strongly associated with Past Negative
(r = .53, p < .001) with a higher value still (r = .67, p < .001)

Fig. 1 Summary of mediational analyses of mindfulness (FFMQ score),
deviations from BTP (DBTP score), and perceived stress (PSS-14 score).
For each path, the values are presented as standardized coefficients.
Values a1 to c1 are for the measure of DBTP based on the five original

ZTP dimensions (DBTP-o), whereas values a2–c2 are for the measure of
DBTP (DBTP-e) computed on basis of the extended six-dimensional S-
ZTPI. c’ is the estimate of the total effect of mindfulness on perceived
stress
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for Future Negative. A moderate association with Present
Fatalistic (r = .33, p < .001) was observed. By contrast, neither
Present Hedonistic nor Future Positive showed a tendency of
relationship with stress (rs .05, .04). Finally, DBTP-e showed
a higher correlation with stress (r = .56, p < .001) than DBTP-
o (r = .43, p < .001, z = 6.9, p < .001 for the difference in r
value).

MBI 1—Mindfulness Instructor Course

Turning to the evaluation of effect of MBIs and data
pertaining to the instructors in training (MBI 1), a significant
increase in MAAS score was observed from the pre (M =
55.41, SD = 10.68) to post-intervention (M = 67.77, SD =
7.15, t(28) = − 6.30, p < .001). Scores on PSS were reduced
(M = 24.11, SD = 8.64 prior to the course vs.M = 15.00, SD =
5.42 after the course), t(28) = −.6.30, p < .001. The effect sizes
were large (Cohen’s d > 0.80, Cohen 1988; d = 1.33 for
MAAS and d = − 1.14 for PSS score). Of interest to note is
also a significant correlation of pre-assessment MAAS and
DBTP scores similar to that reported before (r = − .49,
p < .01).

Next, we attended to the critical comparison of ZTPI
measures before and after the course. The data are summa-
rized in Table 2, including means (SD) observed before and
after the intervention, result of dependent t tests, and values
for Cohen’s d. The results revealed a reduction of DBTP-e
score from the first (M = 2.43) to the second assessment
(M = 2.11) p < .01, d = 0.49. A pattern of reduced scores
was additionally observed for Past Negative and Future
Negative (ps < .001, d = − 0.43 and − 0.48, respectively).
A smaller but statistically significant decrease (p = .02;
d = 0.32) was observed for Present Fatalistic, while scores
on Past Positive exhibited a mean increase from the pre to
post assessment (p < .05, d = 0.27). No tendency of pre- to
post-difference was, by contrast, observed for Present
Hedonistic or Future Positive (p values > .70).

MBI 2—Mindful Compassion Training

The first MBI lacked a control group. Hence, potential influ-
ences of history, spontaneous remission, and instrument reac-
tivity are threats to the internal validity. The second MBI con-
trolled for such effects by virtue of the RCT design. Also, the
somewhat larger sample size (n = 40 in the training group, n =
41 in the control group with complete pre/post assessment
data) increased chances of evaluating small effects. Attrition
analyses (20 dropouts vs. 81 returnees) revealed no significant
differences between returnees and dropouts on any of the
study variables. Beginning with FFMQ total score, a mean
increase from the pre- (M = 3.13, SD = 0.45) to post-
assessment (M = 3.51, SD = 0.44; d = 0.60) was observed in
the training group with little change for the control group. PSS
scores showed a selective decrease in the training group (M =
25.28, SD = 6.99 before vs. M = 19.43, SD = 6.42 after train-
ing, d = − 0.59).

The pre–post-TP data for the training group and the control
group are present in Table 3. Effect size estimates (Cohen’s d;
Morris 2008) for the training group and the control group are
also provided as well F values pertaining to the time-by-group
interaction term obtained in the ANOVAs across the TP mea-
sures. The results revealed a significant reduction in DBTP
score (p < .01, d = 0.54). Moreover, scores on Past Negative
(d = 0.39) and Future Negative (d = 0.52) were significantly
reduced following training as in the previous MBI. In addi-
tion, Past Positive increased from the pre- to post-intervention
assessment, with no difference in the control group. Present
Fatalistic decreased in the training group before, but not after a
Bonferroni adjustment. Also, inspection of the means for pre
and post assessment showed a similar trend for the control
group, which presumably account for the lack of a significant
time-by-group interaction for this S-ZTPI dimension.
Otherwise, as indicated by significant F values (rightmost
column), results of the ANOVAs further substantiated the
aforementioned patterns of selective changes in DBTP, Past

Table 1 Correlations of FFMQ total/five facets, ZTPI dimensions, and two measures of DBTP (DBTP-o based on the original five dimensional ZTPI
and DBTP-e based on the six dimensional S-ZTPI)

Variable S-ZTPI dimension DBTP measure

Past
Positive

Past
Negative

Present
Hedonistic

Present
Fatalistic

Future
Positive

Future
Negative

DBTP-o DBTP-e Diff (Z)

FFMQ total 0.15* − 0.44*** 0.01 − 0.24*** 0.12 − 0.53*** − 0.32*** − 0.43*** 5.4***

F1 Non-react 0.12 − 0.35*** 0.07 − 0.15* − 0.01 − 0.58*** − 0.25*** − 0.36*** 5.3***

F2 Observe 0.01 − 0.06 0.06 − 0.06 0.16* − 0.09 − 0.08 − 0.11 1.4

F3 Act Aware 0.08 − 0.33*** − 0.13 − 0.18** 0.04 − 0.42*** − 0.17* − 0.27*** 4.7***

F4 Describe 0.12 − 0.31*** − 0.04 − 0.26*** 0.30*** − 0.33*** − 0.29*** − 0.34*** 2.4***

F5 Non-judge 0.18** − 0.48*** 0.02 − 0.18** − 0.09 − 0.54*** − 0.32*** − 0.43*** 5.5***

Diff (Z) z test of the difference in r value

*p < .05; **p < .01; ***p < .001
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Positive, Past Negative, and Future Negative in the training
group.

Finally, we considered the combined data for MBI 1 and 2
(i.e., the training group; total n = 69). Difference pre- vs. post-
intervention were significant at p < .001 for DBTP (d = −
0.46). At the level of individual subscales, Past Negative
(d = − 0.44), Past Positive (d = 0.28), and Future Negative
(d = − 0.48) showed significant changes (p < .001). Present
Fatalistic was also reduced (p = .002; d = − 0.27). The forego-
ing effects remained following a Bonferroni adjustment con-
trolling for multiple comparisons (i.e., α level 0.05/5 = 0.01).
No pre- vs. post-intervention difference was observed for
Present Hedonistic (p = .87; d = − 0.01) and Future Positive
(p = .43; d = − 0.05).

Discussion

The objective of this study was to examine relations between
measures of mindfulness and TP, including aggregate

measures of temporal balance (DBTP) and scores on the sep-
arate S-ZTPI dimensions. In addition to correlational analyses,
effects of two MBIs were evaluated to test the hypothesis that
improved mindfulness skills that reduce DBTP. The results of
the cross-sectional analyses will be addressed first, followed
by a discussion of the results from the MBIs. Finally, we
consider relations to mechanisms through which mindfulness
may influence mental health (Coffey et al. 2010).

Dispositional Mindfulness and Time Perspective

The results of correlational analyses were consistent with prior
studies in several respects. First, dispositional mindfulness
was inversely related to DBTP (Muro et al. 2017; Stolarski
et al. 2016). Second, the mediational analyses were consistent
with the hypothesis that part of the relationship between mind-
fulness and perceived stress is mediated by DBTP, much in
line with the previous study of well-being by Stolarski et al.
(2016). As was pointed out by Stolarski and co-workers, and
reiterated here, the finding of partial rather than complete

Table 2 Summary of S-ZTPI
measures (M, SD) before and af-
ter the mindfulness instructor
course (n = 29)

Measure Pre assessment Post assessment t value p d

M SD M SD

DBTP-e 2.43 0.74 2.11 0.47 − 2.77** .009 − 0.49
Past Positive 3.36 0.57 3.51 0.56 2.14* .047 0.27

Past Negative 2.55 0.73 2.20 0.56 − 4.02*** < .001 − 0.51
Present Hedonistic 3.06 0.52 3.06 0.52 0.05 .961 0.03

Present Fatalistic 2.39 0.53 2.23 0.46 2.56* .016 0.32

Future Positive 3.49 0.49 3.43 0.45 − 1.18 .300 − 0.12
Future Negative 2.67 0.61 2.34 0.56 3.75*** < .001 − 0.53

*p < .05; **p < .01; ***p < .001, two-tailed test

Table 3 Summary of S-ZTPI
measures at the pre- and post-
assessments in the training group
and in the control group

Training group (n = 40) Control group (n = 41)

Pre Post Pre Post

Measure M SD M SD M SD M SD d G × T
(F value)

DBTP-e 2.46 0.70 2.16*** 0.78 2.49 0.73 2.58 0.80 0.54 18.60***

Past Positive 3.51 0.59 3.68** 0.60 3.54 0.64 3.49 0.74 0.36 8.82**

Past Negative 2.55 0.58 2.33*** 0.64 2.82 0.75 2.86 0.78 0.39 10.77**

Present Hedonistic 2.91 0.46 2.89 0.53 3.12 0.52 3.05 0.55 0.10 1.04

Present Fatalistic 2.48 0.51 2.34*a 0.37 2.43 0.49 2.37 0.52 0.16 0.17

Future Positive 3.55 0.45 3.54 0.45 3.52 0.46 3.51 0.53 0.00 0.05

Future Negative 2.91 0.53 2.65*** 0.58 2.85 0.62 2.89 0.57 0.52 10.20**

DBTPe Deviations from a Balanced Time Perspective (extended formula), G × T group-by-time interaction

*p < .05; **p < .01; ***p < .001; asterisks for post assessment scores pertain to level of significance of the pre-/
post-difference as determined by dependent t tests (two-tailed)
a No longer significant following Bonferroni adjustment (alpha level = 0.025)
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mediations indicates that TP biases reflected by the DBTP is
not the only path through which mindfulness exerts an influ-
ence on the outcome variable, i.e., perceived stress. Similarly,
in the regression analyses of perceived stress, mindfulness and
DBTP accounted for unique variance. Nonetheless, the anal-
yses provided additional support of the notion that mindful-
ness and BTP/DBTP share a substantial amount of variance
and were consistent with the idea that higher levels of dispo-
sitional mindfulness are accompanied by a more balanced TP,
which in turn may reduce stress.

As concerns the separate S-ZTPI dimensions, global mind-
fulness (FFMQ) score was negatively associated with Past
Negative and Present Fatalistic but unrelated to Present
Hedonistic, in line with prior studies (Drake et al. 2008;
Muro et al. 2017). A significant positive correlation between
global mindfulness score and Past Positive was additionally
observed (Drake et al. 2008; Muro et al. 2017; but see Seema
and Sircova 2013). No significant association between FFMQ
total score and Future Positive was observed, consistent with
Drake et al. (2008, i.e., for Future), whereas, presumably due
to the large sample, the corresponding correlation, of the same
magnitude as the one observed in the present study (r = .12;
for MAAS and Future scores), was significant in Muro et al.
(2017). Hence, as concerns the five original ZTPI dimensions,
the results were largely consistent with prior research, show-
ing that higher dispositional mindfulness concurs with less
aversion toward the past in particular and lower degree of
fatalistic attitudes toward the present.

A novel aspect of the results concerned the relationship
between mindfulness and Future Negative, a TP dimension
not considered in prior studies. In fact, Future Negative turned
out to be the single S-ZTPI dimension that exhibited the stron-
gest (negative) association with the measure of global mind-
fulness. As a result, the extended DBTP measure taking the
Future Positive/Negative distinction into account was, as we
had expected, more closely linked to mindfulness than the
original DBTP measure (Stolarski et al. 2011). The observa-
tion that Future Negative was strongly correlated with per-
ceived stress is consistent with the results of another recent
study (Rönnlund et al. 2018). Hence, the present results pro-
vide further support that a future negative TP dimension is
important to consider to account for variations in behaviors
and mental health factors (e.g., Blomgren et al. 2016; Carelli
et al. 2011; Rönnlund et al. 2017; Stolarski and Matthews
2016).

Analyses of the separate FFMQ facets were moreover con-
sistent with results inWittmann et al. (2014), to the extent that
Non-judging of Experience, in common with the similar
acceptance-dimensions of the FMI and CHIME scales in
Wittmann et al., showed a substantial inverse association with
Past Negative. Non-judging of Experience was moreover
strongly negatively correlated with Future Negative and asso-
ciated with lower scores also on Present Fatalistic. Much the

same pattern was observed for Non-reactivity to Inner
Experience, i.e., inverse associations with Past Negative,
Present Fatalistic, and scores on Future Negative in particular.
The strong association between Future Negative and the Non-
reactivity seems consistent with findings of a link of Future
Negative to anxiety (Åström et al. 2014) and a relationship
between Non-reactivity and anxious arousal observed in other
studies (e.g., Desrosiers et al. 2013). Acting with Awareness, a
core component in definitions of mindfulness, was, in turn,
negatively associated with all three negatively valenced S-
ZTPI dimensions, especially Future Negative, suggesting that
staying focused on present-moment experience and acting de-
liberately concurs with less aversion toward the past, lower
present fatalism, and negative expectations of the future. The
facet Observing was, by contrast, not associated with any of
the S-ZTPI dimensions, except a small association with Future
Positive, possibly reflecting the fact that this facet is less re-
flective of a general mindfulness factor in non-mediators
(Aguado et al. 2015). Future Positive additionally exhibited
a moderate positive association with the FFMQ facet
Describe, involving the ease at which one describes feelings
or thoughts with words, despite the lack of association with
total FFMQ score. Presumably, these skills concur with as-
pects of Future Positive, for example, planning and goal set-
ting that relate to the ability to verbalize thoughts and feelings.
Once more, the three negatively valenced TP dimensions
showed an inverse relationship with the foregoing facet,
meaning that a general negativity is associated with difficul-
ties in this regard.

Finally, none of themindfulness facets were correlatedwith
Present Hedonistic, in line with the relative lack of association
with global mindfulness observed here and in prior studies.
Interestingly, the inclusion of a eudemonic present scale
reflecting mindfulness and flow increased the predictive va-
lidity of an alternative measure of BTP (based on the relative
focus on the past and future; Vowinckel et al. 2017). Possibly,
ZTPI would benefit from broadening the measurement of the
present time perspective, so as to include a scale targeting
eudemonic aspects. Indeed, a recent effort was made to estab-
lish such a new scale called Expanded Present scale
(Zimbardo et al. 2017).

Effects of Mindfulness-Based Interventions

Turning to the effects of MBIs, we demonstrated that such
interventions promote a more balanced TP. Significant reduc-
tions in DBTP were evident following both MBIs and were
comparable in regard to effect size. As concerns the separate
S-ZTPI dimensions, the results were in general consistent with
a hypothesis that the dimensions exhibiting the strongest as-
sociation with dispositional mindfulness would also be more
likely to be show MBI-related changes. More specifically,
scores on Past Negative were significantly reduced after the
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MBIs, in line with the negative association of this scale with
dispositional mindfulness (see also Muro et al. 2017; Seema
and Sircova 2013; Stolarski et al. 2016;Wittmann et al. 2014).
The result is also consistent with findings of lower Past
Negative in meditators compared with non-meditators
(Droit-Volet and Heros 2017; Wittmann et al. 2015b). In a
similar vein, reduced scores on Past Positive were observed
following the MBIs (cf. Drake et al. 2008; Muro et al. 2017).
Thus, mindfulness training appears to have a dual effect to
ameliorate one’s view of the past: reducing the negative as-
pects and boosting the positive. Presumably, increased mind-
fulness skills (e.g., non-judgment of experience) serve to re-
duce tendencies to dwell on aversive experiences in the per-
sonal past. This might in turn support retrieval of more pleas-
ant events by making them more accessible and salient in
memory. Given evidence that MBIs reduce negative affect
(Khoury et al. 2015) and promotes positive affect (Garland
et al. 2015), the dual effect of MBIs on past TP also seems
consistent with the principle of mood-congruent retrieval of
autobiographical memories (Teasdale and Fogarty 1979).

Following both MBIs, reduced scores on Present Fatalistic
were moreover observed, in line with the cross-sectional pat-
tern of a negative association between this scale and global
mindfulness. The fact that the control group (in the second
MBI) showed a similar pattern complicates interpretation of
the effect, though. Hence, future studies need to determine
whether mindfulness training, as we would expect, may also
serve to reduce present fatalistic attitudes. No effect of mind-
fulness training on Future Positive was observed, much in line
with the lack of association between Future/Future Positive
here and in prior studies. By contrast, scores on Future
Negative were markedly reduced by the training. This further
underscores a need to consider negative as well as positive
aspects of a future time perspective.

In terms of effect size, the changes in TP following the
MBIs were in the upper range of a small effect for DBTP
(d = − 0.46, overall), Past Negative (d = − 0.43), and Future
Negative (d = − 0.48), with a smaller effect for Past Positive
(d = 0.28). These changes are nonetheless noteworthy given
notions that TP biases are trait-like and stable. The present
evidence of modifiability of TP biases is not necessarily in-
compatible with that of trait like properties, though. Follow-up
analyses of data in the larger intervention group (MBI 2) in-
deed demonstrated a very high correlation of pre- and post-
intervention DBTP scores (rtt = .81, higher still in the control
group: rtt = .89). Thus, high rank-order stability of DBTP was
observed despite a general pattern of reduced DBTP scores,
indicating that modifiability was paired with considerable
preservation of pre-existing (trait-like) inter-individual differ-
ences in DBTP. The modifiable aspect certainly deserves to be
highlighted here, especially given that the changes were ob-
served following rather brief interventions. As such, the pres-
ent observation of significant modifiability of a construct

regarded to have a substantial stable (trait-like) component is
in parallel with other findings in the psychological literature.
Indeed, the modifiability of scores on mindfulness measures
(considered to reflect trait mindfulness) is an example of such
a pattern.

Influence of Mindfulness on Mental Health via
Changes in Time Perspective

Correlational data and results from two MBIs provided con-
verging evidence of a substantive link between mindfulness
and TP. The particularly strong inverse association of the
FFMQ facets BNon-judging of Experience^ and BNon-reac-
tivity to Inner Experience^ to Past Negative, and Future
Negative, especially, is interesting to consider in relation to
paths through which mindfulness may support well-being and
reduce psychological distress (Coffey et al. 2010) in part by
modifying aspects of one’s TP.

The first path might be through enhancing emotion regula-
tion, more specifically, by improving one’s ability to adaptive-
ly cope with negative emotions. In this regard, the aforemen-
tioned patterns of results suggest that being mindful, particu-
larly in terms of an accepting or non-judgmental attitude and
less reactivity to inner experiences, might reduce psychologi-
cal distress by decreasing negative emotional reactivity ema-
nating both from a focus on negative aspects of the past and/or
negative anticipation of the future.

The present result also seem relevant to a second proposed
path, namely modulation of persistent negative thought pro-
cesses such as rumination and worry (Coffey et al. 2010,
referred to both as rumination). More specifically, rumination
and worry may be regarded as differentially temporally ori-
ented thought process (e.g., Watkins et al. 2005) such that
rumination is past-oriented (cf. Past Negative) and worry
future-oriented (cf. Future Negative). Furthermore, rumina-
tion (Coffey et al. 2010) and worry (Janowski and Lucjan
2012) exhibited similar inverse associations with an
Bacceptance^ factor (cf. Non-judging) as Past Negative and
Future Negative. Hence, lowered rumination and worry could
possibly be a mediator in the link between mindful accep-
tance, Past Negative and Future Negative, and psychological
distress, a hypothesis that needs to be examined in future
studies.

Notwithstanding the present demonstration of reduced
TP biases following mindfulness-based interventions, a re-
versed influence, i.e., from TP to mindfulness, is worth
considering. In particular, Past Negative or Future
Negative, and related negative thought processes (rumina-
tion/worry), may act as obstacles to a more mindful atti-
tude. Rumination and worry at least appear to act as hin-
ders to engagement, psychologically and physically, in
MBIs (Banerjee et al. 2017). A potential bidirectional re-
lationship between mindfulness and aspects of TP (e.g.,
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negative aspects of the past and future) could be evaluated
using a cross-lagged panel design, involving repeated mea-
surements of both sets of variables at multiple time points.
Finally, the extent to which therapeutic techniques specif-
ically aimed to reduce time perspective biases (Sword et al.
2014) also serve to increase mindfulness should be of in-
terest in regard to the suggested influence from TP to
mindfulness.

Limitations and Future Research Directions

Despite strengths of the present study, including the
intervention-based approach and a comprehensive assess-
ment of the future TP, limitations should be acknowledged.
One concerns the lack of a control group in the first MBI.
The effects of the second MBI were examined in an RCT
study, which should control for a number of potential con-
founds. The wait-list control adopted in the present study
might be considered less than ideal to isolate a mindfulness
component, though, and future studies should consider ac-
tive control groups aimed to pinpoint the effects unique to
mindfulness training, preferably involving larger samples
to permit evaluation of small effects. Moreover, in com-
mon with the bulk of prior mindfulness studies, female
participants were overrepresented, which is of potential
concern in regard to the generalizability of the findings.
The results of a prior study indicating that women might
be somewhat more responsive to this type of training, on
average, than men (Rojiani et al. 2017). Nevertheless, we
find no particular reason to suspect the association between
mindfulness and time perspective, the topic in current fo-
cus, to be moderated by gender.

Future research should explore mechanism, whereby
mindfulness is associated with particular aspects of time
perspective, including links to persistent negative thought
processes, such as rumination and worry. The relationship
between mindfulness and a putative dynamic BTP compo-
nent is another issue that awaits to be examined, something
which would seem to require the use of some alternative
method of measuring TP (Mello and Worrell 2015;
Stolarski and Witowska 2017; Stolarski et al. 2015).
Potential common associations of mindfulness and BTP
with cognitive abilities are moreover of interest. Findings
that better inhibition ability is related to lower DBTP
(Zajenkowski et al. 2016) and is the executive component
for which improvements following MBIs are most evident
(Galliant 2016) are of interest at this point. Potential com-
mon neural underpinnings of the construct should be in-
vestigated further; preliminary evidence seem to suggest
that both mindfulness (Tang et al. 2015) and BTP (Guo
et al. 2017) involve increased connectivity of certain areas
in the Default Mode Network. Finally, the suggestion that
mindfulness training could be effective to reduce TP biases

in clinical samples (Adshead 2013) needs to be evaluated
in future studies.
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