
ORIGINAL PAPER

Effects of Brief Mindfulness Meditation on Attention Switching

Tomasz Jankowski1 & Pawel Holas2

# The Author(s) 2020

Abstract
Objectives Attention switching is postulated in many theories as a crucial executive function related to mindfulness. However,
the existing literature does not provide convincing support for this claim. Based on the attentional control theory, the presented
experiment tested the hypothesis that brief mindfulness training improves attention switching in the presence of anxiety.
Methods Seventy-four undergraduates (53 women) with an average age of 22.25 years (SD = 2.42) performed a pre-test
switching task, watched an emotional film clip, and then were randomly assigned to three conditions: brief mindfulness training,
worry induction, and free mind-wandering, followed by a post-test switching task.
Results We found reduced overall reaction times (i.e., for both switch and no-switch trials) in mindfulness compared with worry
and free mind-wandering conditions (F[2,68.9] = 5.09, p = .009, η2 = .13), but no differences between conditions with regard to
the switch cost.
Conclusions The results are discussed in the context of working memory capacity and processing speed theory. We suggest that
mindfulness may release attentional resources otherwise engaged in the inhibition of task-irrelevant thinking associated with
anxiety and thus facilities the general efficiency of cognitive processes. Suggestions for future research are proposed.
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Mindfulness has been one of the most investigated phenome-
na for the last decade. The most common understanding of
this concept defines it as the state of receptive, open, and non-
judgmental attention focused on the present (Kabat-Zinn
2003). Direct reference to attentional processes expressed in
the definition of mindfulness has prompted scientists to pub-
lish theoretical speculations and empirical studies examining
its relation with attentional control. Among various processes
included in the broad concept of attentional control, attention
switching is considered being one of the most important to
maintain the mindfulness state (Bishop et al. 2004; Holas and
Jankowski 2013).

Attention switching is one of executive functions and con-
cerns “shifting back and forth between multiple tasks, opera-
tions, or mental sets” (Miyake et al. 2000, p. 55). It is a com-
plex cognitive ability and includes at least two complementary

processes: inhibition of previously activated task-set features
interfering with the current task, and reconfiguration or re-
trieving from the long-term memory a new task set
(Vandierendonck et al. 2010).

The performance efficiency in switching tasks is measured
with reaction times (RTs) that—depending on a procedure—
reveal several effects. One of the most important effects is
related to the switch cost and is operationalized as a difference
between an average RT in switch-between-tasks trials and an
average RT in no-switch trials (Monsell 2003). Thus, the
smaller switch cost, the better efficiency of the executive func-
tion. The second effect is observed in procedures including
blocks with “pure” trials (only one task in a single block) and
blocks with “mixed” trials (two ormore task in a single block).
This effect was called “no-switch cost” because there is ob-
served a difference in averaged RTs between “pure” and
“mixed” blocks even in no-switch responses. It is interpreted
as revealing uncertainty associated with expecting or prepar-
ing for a switch (Salthouse et al. 1998) or necessity “to main-
tain two task-sets in an available state rather than one” (Rogers
and Monsell 1995, p. 216). In other words, the no-switch cost
is associated rather with acting in a dual-task condition com-
pared with a single-task condition than with attention
switching. Lastly, RTs in a switching task can be affected by
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processing speed (Salthouse et al. 1998), i.e. a general, non-
specific ability that affect performance in a lot of cognitive
tasks. Processing speed is related to the rate with which many
elementary cognitive operations can be executed (Salthouse
1996). In conclusion, RTs in a switching task depend on the
switch cost (which reveals efficiency of attention switching),
the no-switch cost (which reveals performance efficiency for a
dual-task condition), and processing speed (which reveals the
generic ease to perform cognitive tasks).

Relationship between switching attention and mindfulness
seems to be reciprocal. On the one hand, efficient attention
switching allows for cognitive flexibility which seems impor-
tant for a mindful observation of ongoing and changing expe-
riences (Bishop et al. 2004; Holas and Jankowski 2013).
Every-day, spontaneous mindfulness state, understood as re-
ceptive and open awareness and attention, requires the ability
to switch between global and local perception (Brown et al.
2007). During mindfulness meditation, switching attention is
needed even more, for example, when a person, particularly in
the beginning of a practice, becomes aware of mind-
wandering and switch attention back to breath or another ob-
ject (Holas and Jankowski 2013). Thus, efficient switching
attention facilitates induction and maintenance of the mindful-
ness state. On the other hand, one could ask whether mindful-
ness facilitates switching attention. Some theoretical models
postulate such effects. For example, according to the
metacognitive model of mindfulness (Jankowski and Holas
2014), a regular practice improves the overall level of execu-
tive functions, including switching attention, just as the prac-
tice of self-control improves the overall level of self-
regulation (e.g., Hui et al. 2009).

The reviews by Chiesa et al. (2011) and Chiesa and Serretti
(2010) showed, however, that relations between mindfulness
and executive attention are not as obvious as theoretical models
of mindfulness have claimed. While some studies suggested
significant improvement in executive attention (e.g., Jha et al.
2007; Wenk-Sormaz 2005), others revealed no impact of mind-
fulness training (MT) (e.g., Anderson et al. 2007; Polak 2009).
This ambiguity among findings is noticeable regarding to the
effect of MTon the switch cost. While there is a strong theoret-
ical justification for a hypothesis which says the practice of
mindfulness improves this aspect of executive attention, there
is also very weak empirical proof for it. We are aware of five
published studies that examined this hypothesis and their results
are ambiguous. For example, Anderson et al. (2007) compared
participants randomly assigned to an eight-week mindfulness-
based stress reduction (MBSR) program or to a waiting list and
found no significant effect of MBSR on attention switching.
Similarly, Lykins et al. (2012) compared a group of experienced,
long-term meditators with a group of non-meditators and also
reported no significant differences between those groups in the
efficacy of attentional switching. In two other studies, although
no reductions in the switch cost were found, some

improvements suggesting the positive impact of mindfulness
on cognitive flexibility were reported. Chambers et al. (2008)
revealed for example, that after a 10-day intensive mindfulness
meditation retreat, participants’ overall RTs in a switching task
decreased, which was not the case for a wait-list group. In the
second study, Heeren, Broeck, and Philippot (2009) found no
differences between participants who completed mindfulness-
based cognitive therapy (MBCT) and matched control individ-
uals in the task associated with the set-switching cost. The
MBCT group showed, however, improvement in the verbal
fluency task which suggests that MT influenced participants’
cognitive flexibility (Heeren et al. 2009).

The only study, to our knowledge, that evidenced a positive
relationship between mindfulness and attention switching was
carried out by Hodgins and Adair (2010) who compared the
ability to shift perspectives in adult meditators versus non-
meditators. In this task, individuals were presented with three
drawings. Each of the drawings could be seen in two different
ways, for example, it could be interpreted as a duck versus a
rabbit—dependent on the perspective a participant took.
Participants were instructed to identify the first image as fast
as possible; then they watched the drawing again and this time
they had to change a perspective to identify the second image.
Results showed that meditators identified the first image faster
than non-meditators. There were no differences between
groups in reaction times for the second viewing of the image;
however, meditators identified a greater number of alternative
perspectives compared with non-meditators.

Taking the ambiguity of the findings presented above into
account, we posit that a brief mindfulness meditation (BMM)
could improve attention switching particularly in those per-
sons whose switching abilities have been previously dimin-
ished by stress or other negative emotions. This hypothesis is
based on the attentional control theory (Eysenck et al. 2007)
which states that anxiety (particularly its cognitive aspect, i.e.
worrying) consumes cognitive resources and decreases effi-
ciency (measured by RTs) and/or accuracy during a task de-
manding effort. Because BMM leads to a reduction in anxiety
and worry (e.g. Call et al. 2014), we postulate that BMMmay
improve attentional switching indirectly, through relieving
working memory from maladaptive thinking. Therefore, the
present study tested the effect of BMM on switching attention
in the stress condition. We used the design applied in similar
investigations (e.g., Polak 2009; Wenk-Sormaz 2005), but
modified it to focus on our hypothesis.

Method

Participants

Eighty-one participants (53 women) with an average age of
22 .25 years (SD = 2.42) were recru i ted through
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advertisements at local universities. They volunteered to par-
ticipate in the study in return for a cinema voucher. Informed
consent was obtained from all individual participants in-
cluded in the study. All had normal vision and no diffi-
culty differentiating colors. Participants were randomly
assigned to three experimental conditions. Four partici-
pants were excluded from the analysis due to a technical
difficulty recording their data. Three participants were al-
so excluded because they showed poor understanding of
experimental instructions and made a significant number
of mistakes (32–48%). The final number of participants
was 74 (28 in the mindfulness group, 21 in the worry
group, and 25 in the control-free mind-wandering group).

Procedures

Negative Affect Induction

To induce anxiety, we used a scene from the well-known film
Misery, in which Annie—one of the main characters—breaks
Paul’s (another main character) legs. The scene was chosen
because in laboratory settings it proved to evoke negative
affect including high level of arousal and fear as well as a little
bit of disgust (Schaefer et al. 2010).

Mindfulness State Manipulation

We developed brief mindfulness meditation based on clas-
sic mindfulness instructions used in the MBSR (Kabat-Zinn
1990). It was recorded by experienced mindfulness teacher.
The recording led participants through a 10-minute mind-
fulness exercise during which it instructed them to observe
every aspect of current experience such as thoughts and
feelings with acceptance and curiosity. If these mental
events emerge, participants were further instructed to let
them go and gently redirect their attention to breathing sen-
sation in the present moment. The guidedmeditation includ-
ed instructions such as “allowing any thoughts or feelings
that occur to rise and fall, without trying to hold on to them
or get rid of them... just continue bringing your awareness to
your experience in this moment.”

Worrying State Manipulation

The worrying group completed a task which was intended to
evoke worrying explicitly. We adapted a procedure used in
Butler, Wells, and Dewick’s study (1995). Participants
assigned to the worry condition did a 10-min exercise intro-
duced to them as a mental preparation for the next part of the
experiment. Similar to the mindfulness group, they listened to
the same male voice instructing them on what to do.
Participants were asked to mentally assess their emotions re-
lated to the film scene they had already seen as pleasant or

unpleasant, to think about how they could be evaluated by
others if they expressed fear while watching a film, and to
consider how they might feel if they watched this as a real
scene instead of a fictional portrayal.

Free Mind-Wandering Condition

Subjects in the free mind-wandering condition were
instructed to sit and wait for the next part of the experi-
ment with their mind wandering freely, as it usually does
when waiting for something. After 10 min, they were
asked to perform the next task.

Switching Task

A task-cueing paradigm was applied to measure the switch
cost (Monsell 2003). Each participant performed the task on
a personal computer (Dell) with a 15-in. monitor (60-Hz ver-
tical refresh rate). Participants were seated about 50 cm from
the screen mounted immediately in front of them. The task
was completed using E-Prime 2.0 software. The target stimuli
consisted of 120, 1–2 syllable words; 20 of these referred to
names of plants and 100 were various nouns not related to
plants. The stimuli were displayed at the center of the screen
in four different colors (blue, red, green, and teal) in Courier
New font (bold, font size 32) on a white background.

The task consisted of four blocks—three were used to prac-
tice and the last one was a test block. The first block included 6
trials and participants at each time decided whether the word
was a plant or not. As for the second block, participants de-
cided in each of the 6 trials whether the word was displayed in
red or a different color. The third block consisted of 8 trials.
For one half of the trials participants were to make lexical
decisions (“plant or not”), while for the other half of the trials,
they were to decide on the color of a displayed word (“red or
not”). The last block consisted of 100 trials and participants
received the same instruction as they had in the third block.
Words were presented randomly for each participant in every
block and they appeared only once during the whole
switching task. Participants responded using both hands, with
index and ring fingers, using four different keys of a standard
QWERTY keyboard as follows: “w” if the word referred to a
plant and “s” if not, “p” if the word was displayed in red and
“l” if in another color (pairs of keys—on the left or right side
of the keyboard—referred to a particular task and were
counterbalanced among participants). For both the practice
and test blocks, specific task reminders were displayed on
top of the screen: “Plant?” on the left side and “Red?” on the
right side (sides were counterbalanced among participants and
were on the same side as the relevant response keys). In the
single trial, the task was cued using a rectangle-framed re-
minder with the word “Plant” for a lexical decision or “Red”
for a color decision. At the beginning of the switch task and
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before each of the blocks, participants were instructed about
target stimuli and about the task itself.

The task procedure is presented in Fig. 1. A single trial
started with a cue that was displayed on top of the screen
and remained there until the end of a trial. One hundred
and fifty milliseconds after cueing, a stimulus appeared at
the center of the screen and was visible until the given
participant responded. Then, if a participant gave a wrong
answer, the feedback “WRONG” was presented on the
bottom of the screen for 1850 ms; if a participant gave a
correct answer, a blank screen was displayed for the same
amount of time. There were two probe types in a test
block: no-switch (when the trial was preceded by a trial
with the same task) and switch (when the trial was pre-
ceded by a trial with a different task).

Each participant took part in the investigation individually.
After being greeted in the laboratory, she or he was seated in a
private cubicle. The experiment was introduced to participants
as a “study on cognitive and emotional processes.” An exper-
imenter additionally explained to them that an important part
of the study was going to be a fictional scene presenting a lot
of pain and that they were allowed to resign from the experi-
ment at any time they wished. After giving their consent, the
subjects were instructed to do all blocks of the switch task and
the experimenter left the room. The results from this pre-test
were further treated as a baseline level of the performance for
each of the participants.When finished, they were asked to put
headphones on, whereupon the film inducing a negativemood
started. After about 3 min, the film ended and participants,
based on prior random assignment to three different condi-
tions, listened to mindfulness vs. worry vs. free mind-
wandering instructions. This part of the experiment lasted
about 10 min. Immediately after it finished, an experimenter
entered the room and asked participants to complete the test
block of the switch task the second time. Finally, they were
debriefed and awarded a cinema ticket. The whole session
took about 50 min.

Manipulation Check

We conducted two pilot studies prior to the main experiment
to check whether inductions of mood and mindfulness were
effective, because we did not want to interrupt the procedure
to perform manipulation control. In the first pilot study, 18
participants completed PANAS (Watson and Clark 1999) to
measure negative affect, and they were then randomly
assigned to two conditions: in the first, they watched the
whole scene and, in the second, they watched the same scene
but with the exclusion of the last few seconds which presented
an act of violence. This last scene was crucial for inducing
negative affect. Finally, participants completed PANAS once
again. In spite of randomization, the groups differed in pre-test
at the level of negative affect (p = .09) and fear (p = .03); there-
fore, we used a two-way mixed ANOVA with one between-
group variable (mood manipulation: negative affect vs.
neutral) and one within-subject variable (measurement
time: pre-test vs. post-test). There was significant interac-
tion effect for fear, F(1,16) = 5.36, p = .034, η2 = .25, and
marginal interaction effect for negative affect, F(1,16) =
3.43, p = .09, η2 = .18. Simple effects indicate that an in-
crease in fear (p = .002) and in negative affect (p = .01)
from pre-test to post-test was reported only in the group
watching the whole scene of violence. The results suggest
that the film evokes mainly emotion of fear.

To check BMMeffect, we conducted the second pilot study
(N = 48). Participants were randomly assigned to the mindful-
ness, worry, or free mind-wandering groups. Because we
wanted to test the efficacy of mindfulness and worry induc-
tions directly after exposition to an aversive stimulus, partic-
ipants were briefly introduced to the study and then watched
the emotional film clip. After induction, they immediately
listened to the instructions about either mindfulness or worry-
ing. Next, they were asked to complete the Toronto
Mindfulness Scale including a decentration scale (Lau et al.
2006) and PANAS (Watson and Clark 1999). Each of the

Fig. 1 The switching task
procedure
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dependent variables was analyzed using a one-way ANOVA.
An overall effect of group was observed for the mindful-
ness state, F(2,45) = 5.5, p = .007, η2 = .20; no effect of
group was observed for positive and negative affect.
Furthermore, the planned contrasts revealed that the mind-
fulness group was more decentered during the task com-
pared with both control groups, t(45) = 3.3, p = .002. This
result suggests that BMM does not change emotions, but
impacts the way participants approach their experience—
from being immersed in the experience in control groups
to being decentered in a mindfulness group.

Data Analyses

We analyzed RTs in an attention switching task with mixed
effects modeling (Baayen et al. 2008; Baayen and Milin
2010). This approach is recommended for several reasons.
Above all, it helps with the problem of “language-as-fixed-
effect-fallacy” which comes from aggregating data for each
subject over the same types of items (e.g., “switch” vs “no-
switch”) and using these means in ANOVA (Clark 1973;
Raaijmakers et al. 1999). The traditional approach based on
ANOVA overestimates standard errors which results in a
higher risk of type I error. Mixed effects modeling solves this
problem and provides several additional benefits. In tasks with
a dozen probes, several important effects might influence the
variability of RTs, such as effects of learning, fatigue, or the
preceding trial (Baayen et al. 2008). Explicitly taking these
confounding effects into account by entering them into a mul-
tilevel regression allows for an increase in the test power to
detect subtle target effects.

Therefore, we analyzed a hierarchical mixed effects regres-
sion model including several fixed and random effects. First,
we entered covariates from the first level of data (i.e., within-
subject level) such as a baseline switch cost effect (i.e., aver-
aged RTs for each participant and a probe type at pre-test), a
preceding trial RT, and a linear and non-linear (squared) trial
number as fixed effects. We also allowed the intercept in a
model to vary across subjects and words (crossed random
effects). Second, we entered a predictor from the second level
of data, i.e. between-subject condition (a group: mindfulness
vs. free mind-wandering vs. worry) and a predictor from the
first level of data, i.e. within-subject condition (a probe type:
switch vs. no-switch) as additional fixed effects. We also
allowed the effect of a probe type to vary across subjects
(additional random effect). Finally, we also included an inter-
action effect between a group and a probe type. Before anal-
ysis, we removed incorrect responses (about 3%), RTs exceed-
ing the range of 300–3000 ms (about 0.5%), and log-
transformed RTs. We did not group mean center covariates
because we wanted to partial out their effects on both
level 1 and level 2, keeping the model relatively simple
(Enders and Tofighi 2007). All analyses were performed

using R (R Core Team 2014) with lme4 (Bates et al.
2015), sjPlot (Lüdecke 2018), and emmeans (Lenth
et al. 2018) packages.

Results

Table 1 presents comparison of the models fit at each of the
three steps of multilevel hierarchical regression analysis.
Fixed effects related to the covariates at the first step explained
28% of RT variability in the attention switching task at the
post-test. Including a probe type and a group as predictors at
the second step was associated with significant model fit im-
provement (Δχ2(5) = 38, p < .001, ΔAIC = − 28, ΔR2 =
0.021), but entering the interaction term between a group
and a probe type at the third step did not significantly improve
model fit (Δχ2(2) = 1.47, p = .48,ΔAIC = 2.6,ΔR2 = 0.001).

In Tables 2 and 3, we present results for the second step of
the model analysis and estimated marginal means for RTs by
probe types and groups, respectively. We observed significant
effects of the baseline switch cost (F[1734.5] = 809.62,
p < .001, η2 = .52), preceding trial RT (F[16,715.8] = 69.46,
p < .001, η2 = .01), and group (F[2,68.9] = 5.09, p = .009,
η2 = .13). Neither trial number nor probe type was significant
predictors of the RTs in the post-test switching attention task
(F[2, 6828.2] = .90, p = .406, η2 < .001 and F[1, 72.6] = 1.18,
p = .28, η2 = .02, respectively). We suspected that the baseline
(pre-test) switch cost effect was responsible for the disappear-
ance of probe type and trial number effects at the post-test.
Therefore, we repeated the analysis without baseline RTs as an
independent variable to check whether the remaining effects
approached the alpha level of .05. This time, results
showed significant probe type effect (F[1, 6868.2] =
34.84, p < .001, η2 = .005) but still no significant effects
of the trial number, i.e., practice (F[2, 6860.1] = 1.37,
p = .253, η2 < .001). Because the effect of trial number
was observed in the pre-test task (F[2, 7286.3] = 56.27,
p < .001, η2 = .02) and was non-linear (RTs approached
asymptotically to the low, stable level as the number of
trials increased), we suggest that in the post-test, the prac-
tice effect was not observed because of the floor effect.

Figure 2 displays estimated marginal RT means with the
standard errors for mindfulness, free mind-wandering, and
worry groups. Analysis of simple effects (with Tukey adjust-
ment for comparing three estimates) showed that the BMM

Table 1 Comparison of models in hierarchical regression analysis

Model Df AIC BIC Δχ2 ΔDf p

1 8 98,952.87 99,007.68 - - -

2 13 98,942.09 99,031.16 20.78 5 .001

3 15 98,945.25 99,048.02 0.84 2 .66
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reduced RTs compared with worry (ΔRT = − 65 ms, t = −
3.02, p = .008) and mind-wandering instructions (ΔRT = −
41 ms, t = – 2.32, p = .053). The difference between the
mind-wandering and worry effects was not significant
(ΔRT = − 24 ms, t = − .81, p = .99).

Discussion

The aim of the present study was to investigate whether BMM
improves attention switching under stressful conditions.
Based on attentional control theory (Eysenck et al. 2007),
we assumed that anxiety and worrying deplete attentional re-
sources and reduce efficiency in cognitive tasks demanding
effort, such as a switching task. Therefore, we expected that,
following negative mood induction, BMM would reduce the
switch cost by relieving working memory of its temporary
load caused by irrelevant mental processes such as worry.

The results of the current study did not support our hy-
pothesis. We did not observe a significant influence of
BMM on the size of the switch cost. A difference in RTs
between switch and no-switch trials was the same regard-
less the experimental manipulation. This suggests that
mindfulness evoked in a stressful condition did not im-
prove attention switching in our study. However, we ob-
served reduced overall RTs in a switching attention task
under BMM condition. This means that although the
switch cost was the same in all groups, RTs for both switch
and no-switch trials were faster in the mindfulness group
compared with the worry and mind-wandering groups.

The results found by us are consistent with findings of
the Chambers et al. (2008) study, who observed that peo-
ple after 10 days of mindfulness training had faster RTs in
the switching attention task, compared with those of the
wait-list group. Our study suggests that the effect ob-
served by Chambers et al. (2008) is significant even after
a brief, 10-min mindfulness exercise, if preceded by in-
duction of a negative affect. The question is what other
cognitive processes––if not attention switching––are in-
fluenced by BMM during the switching task?

As we mentioned in the introduction, at least three effects
influencing RTs in the switching attention task can be identi-
fied: the switch cost, the no-switch cost, and an overall pro-
cessing speed. Since we did not observe a significant reduc-
tion of the switch cost in the mindfulness group, one or both of
the other effects may be responsible for the faster RTs related
to BMM. Unfortunately, the version of the switching task we
used does not allow us to resolve this issue in the current
study. To distinguish the no-switch cost from processing speed
effect, future research should use a procedure including “pure”
and “mixed” trial blocks. If BMM affected overall RTs in both
one-task and in dual-task conditions, an explanation referring
to speed processing would be more likely. However, if BMM
affected overall RTs in a dual-task condition but not in a one-

Table 2 Results for the second step of the hierarchical regression
analysis (log-transformed RTs)

Fixed effects F Df p

Trial number 1.74 2 .38

Preceding probe 128.78 1 .001

Baseline RT 563.56 1 .001

Probe type 0.55 1 .42

Group 4.43 2 .01

Random effects

σ2 0.09

τ00 Word 0.001

τ00 Subject 0.01

τ11 Subject: Probe Type 0.001

ρ01 Subject − 0.31
ICC Word 0.02

ICC Subject 0.08

Observations 6984

Marginal R2/conditional R2 .304/.379

Table 3 Estimated marginal means for reaction times (in ms) by probe
types and groups

Probe type Group Mean SE 95% confidence interval

Lower Upper

No-switch Mindfulness 779 16 748 811

Rest 821 16 788 853

Worry 845 18 810 880

Switch Mindfulness 772 17 739 805

Rest 813 17 780 846

Worry 837 18 802 873

Fig. 2 Estimated marginal means for the general speed of processing
(RTs) in the switching task by experimental groups
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task condition, then an explanation referring to the no-switch
cost would be more plausible.

Regardless of the interpretations proposed above, a further
important question arises: why overall RTs in the switching
task are faster after 10 min of brief mindfulness training car-
ried out after induction of negative affect?We assumed that (a)
negative affect, and anxiety in particular, leads to worrying
(Eysenck et al. 2007); (b) worrying, like mind-wandering,
overloads working memory capacity (WMC) (Trezise and
Reeve 2016) and the phonological loop in particular
(Beilock et al. 2007); and (c)WMC affects attention switching
(Vandierendonck et al. 2010). Since several studies found that
mindfulness is negatively related to worrying (e.g., Fisak and
Lehe 2011; for review see Gu et al. 2015), we suggest the
following explanation: BMM may release resources related
to WMC and thus it may improve efficiency of the switching
task, compared with the mind-wandering and worrying
groups. Although we did not measure WMC, such an inter-
pretation is supported by the results of other researchers. For
example, Jha et al. (2010) found that regular mindfulness
practice during an intensive 1-month retreat protects against
depletion of WMC in soldiers under prolonged high-stress
conditions compared with controls. The authors interpreted
these results in line with our proposition stating that mindful-
ness mitigates detrimental effects of stress on WMC and en-
hances cognitive processing (Jha et al. 2010).

Explanations of faster RTs in BMM group referring to the
no-switch cost or processing speed agree with the proposed
impact of mindfulness onWMC. The no-switch cost is related
to WMC by definition, because efficient performance in a
switch-between-tasks condition requires maintaining both
task-sets in WMC. Thus, releasing cognitive resources by
BMM may make task-sets more available and facilitates per-
formance. Contrary, overload of WMC caused by worrying
may make both task-sets less available and increases the no-
switch cost. Results of Baddeley’s et al. (2001) study support
such a possibility. They found that articulatory suppression (a
component of the phonological loop) increased differ-
ences in RTs between mixed and pure blocks compared
with the control group without suppression. In other
words, the group with suppressed phonological loop pre-
sented the higher no-switch cost. Similarly, Beaudreau
and O’Hara (2009) found that anxiety diminishes process-
ing speed and Conway et al. (2002) suggest that process-
ing speed relates to WMC.

We suggest that brief mindfulness exercises may promote
taking a decentered attitude toward an experience under
stressful conditions and in that way, they may diminish cog-
nitive interference of intrusive processes. Our proposition is
based on results from the main experiment and pilot studies
conducted prior to it. First, we assume that our manipulations
(mood induction, worrying induction) were effective.We used
a modified version of Butler et al.’s (1995) instruction for

worry induction, which in their study evoked worrying
thoughts up to 3 days after the experimental manipulation.
Results of our pilot study showed that the film we used in
the main experiment as a mood induction evoked negative
affect and anxiety in particular. Therefore, we expected an
increased probability of spontaneous worrying as a cognitive
aspect of anxiety in the free mind-wandering condition. In the
second pilot study, we found that mindfulness meditation in-
creased decentered attitude toward an experience. Therefore,
the hypothesis one could test in the future research directly is
that decentration mediates the influence of BMM on process-
ing speed in the switching task.

Limitations and Future Research

Our study has several limitations. We did not include a con-
dition with neutral emotions—that is, without evoking nega-
tive emotions. It would be helpful to test if participants after
BMMwould still be overall faster than subjects in a free mind-
wandering condition in a neutral emotional state. However,
we think this is not crucial for verification of our hypothesis,
because we assumed that the positive effect of a brief mind-
fulness exercise on cognitive processing can be observed
mainly in a stressful context. If we are correct, then the ma-
jority of previous research has failed to observe an increase in
efficiency of cognitive processing due to BMM, because these
studies did not include induction of negative emotions before
a target task. Studies using a more complex design, including
both emotional and non-emotional conditions, are needed to
gain more insight into the effects and mechanisms of mind-
fulness meditation on switching attention. We did not control
for emotions and mindfulness level after each stage of the
main study; we did this purposefully to prevent the interrup-
tion of subtle effects of manipulations. Instead, we controlled
those variables in preceding pilot studies. However, future
studies would benefit from using non-intrusive measures
(e.g., psychophysiological) to check mediational effects relat-
ed to experimental manipulations.

The current results suggest that individuals in a stressful
condition following BMM might not reduce the switch cost
in post-test; nevertheless, their reaction times, regardless of
probe type (switch vs. no-switch), were overall faster than in
control conditions. We believe that this result indicates a spe-
cific beneficial effect of mindfulness practice, even brief, on
cognitive functioning. Mindfulness—understood as a tempo-
rary state—might not improve executive functions, at least in
novice meditators. Instead, being mindful during a cognitive
task may allow for the better use of attentional resources in the
face of negative emotions. Although our findings are not def-
initely clear, in line with the claim by Prakash et al. that con-
tradicting findings relating to mindfulness effects on attention
need further rigorous explorations (Prakash et al. 2018), we
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believe that our study points at one of important directions for
future research in this domain.
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