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Overview

.. The role of attention in the mindfulness process

. Selected evidence from cognitive psychology and
neuroscience

Distraction

Efficiency of stimulus processing

Mechanisms of attentional control
De-automatising
Inhibition of automatic responses
Awareness of conflicts

Self-related attention

Il.  Summary
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Mechanisms of Mindfulness

Intention

Attention Attitude

=» From content to process

Shapiro, S. L., Carlson, L. E., Astin, |. A, & Freedman, B. (2006). Mechanisms of mindfulness. Journal of Clinical Psychology,
62(3), 373-386.
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Components of Attention

» Alertness
Raising ones state of alertness
Sustaining ones alertness

» Orienting
Shifting focus to new content / object / experience
Disengaging focus from content / object / experience

» Executive Control
Resolving conflict
Monitoring responses
Shifting/switching between task sets
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Reduced distraction during meditation

Auditory oddball paradigm
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Cahn, B.R., & Polich, J. (2009). Meditation (Vipassana) and the P3a event-related brain potential. International fournal of Psychophysiology,
72(1), 51-60.
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Reduced distraction during Vipassana
meditation

Control Condition Meditation Condition
(free-wandering non-emotional thoughts) (body scan a la S.N. Goenka)
Standard Oddball Distracter Standard Oddbsll Distracter
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=>» ERPs to distractor stimuli during Vipassana meditation reduced compared to control

condition
=» Reduced automated reactivity and evaluative processing

Cahn, B, R., & Polich, ]. (2009). Meditation (Vipassana) and the P3a event-related brain potential. International Journal of Psychophysiology,

72(1), 51-60.
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Enhanced stimulus processing of
meditators

The attentional blink effect
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Slagter, H.A., Lutz, A, Greischar, L. L., Nieuwenhuis, S., & Davidson, R. J. (2009). Theta phase synchrony and conscious target
perception: impact of intensive mental training. journal of Cognitive Neuroscience, 21(8), 1536-1549.
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Enhanced stimulus processing of

meditators

Non-meditators Meditators

Blink
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» In trials where participants
showed no attentional blink,!,
the P3b amplitude for the
first target was reduced for
meditators

«13ii)

Slagter, H.A., Lutz, A., Greischar, L. L., Francis, A. D., Nieuwenhuis, S., Davis, ). M., et al. (2007). Mental training affects distribution of

limited brain resources. PLoS Biology, 5(6), e 38.
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Less resource-demanding stimulus

processing of meditators

T1-elicited P3b Amplitude at Pz: Time2 vs 1
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T2-locked Theta Phase Locking at Fz: Time2 vs 1

Slagter, H.A,, Lutz, A., Greischar, L. L., Nieuwenhuis, S., & Davidson, R. ). (2009). Theta phase synchrony and conscious target
perception: impact of intensive mental training. Journal of Cognitive Neuroscience, 21(8), 1536-1549.
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» Participants with the largest
reduction in the P3b also
showed the largest reduction of
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Meditation practice, mindfulness and
executive control

» Cross-sectional study

» Comparison of 25 (buddhist) mindfulness-meditators with
an age/gender matched non-meditating control group

» Correlating attention performance with self-reported
mindfulness (KIMS)

Moore,A., & Malinowski, P. (2009). Meditation, mindfulness and cognitive flexibility. Consciousness and Cognition, 18(1), 1 76-186.
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Mindfulness and Executiv_e Control
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Moore,A., & Malinowski, P (2009). Meditation, mindfulness and cognitive flexibility. Consciousness and Cognition, 18(1), 176-186.
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Mindfulness and Executive Control

Stroop Errors
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r=-.78,p < 0.00]

2 Mindfulness
meditation may be
related to more
cognitive flexibility

Moore, A., & Malinowski, P. (2009). Meditation, mindfulness and cognitive flexibility. Consciousness and Cognition, 18(1), 176-186.
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[s there a causal relation between
meditation practice, self-reported
mindfulness and attentional performance?

» Longitudinal, randomised control-group study
» attention performance
» self-reported mindfulness (FFMQ)
» Amount of time spent meditating
» EEG measures of attention network dynamics
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Longitudinal study - effects of a simple mindfulness
meditation on attention performance

» 40 participants
Wait list control group (N=20)
Mindfulness meditation group (N=20)
Random allocation, matched for age and gender

» 2h + |h introduction to a simple mindful breathing meditation
» 10 — 15 minutes of daily meditation practice
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8 weeks of meditation 8 weeks of meditation
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2h meditation f Ih meditation
induction follow up
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T1la T1b T2a T2b T3a T3b

Moore,A., Derose, ). & Malinowski, P. (in preparation)



Changes in Self-Reported Mindfulness
(FFMQ)

FFMQ-Total score
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Total minutes of meditation

Mindfulness and Meditation Practice
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per day

50
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per day

r=.761;p < 0.005

Subscale correlations with
meditation practice:

FFMQ-Observe: r=0.586; p =0.014
FFMQ-ActAware: r = 0.520; p = 0.028
FFMQ-Nonjudge: r = 0.794; p < 0.001
FFMQ-NonReact: r = 0.471; p = 0.045
FFMQ-Describe: r = 0.015; p = 0.479%
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ERP Stroop effects from this study

Control group Meditation group

congruent %@Vj “‘\% ;@W N\W
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Moore, A., Derose, ). & Malinowski, P. (in preparation)
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ERP Stroop effects from this study

Incongruent condition:
320 - 380ms

Control group Meditation group

T1 .
= Change in processing of

incongruent stimuli is
more pronounced in
meditators.

This might be related to
the increased
involvement of frontal

brain regions (ACC?).

T3

Moore, A., Derose, ). & Malinowski, P. (in preparation)
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Dispositional mindfulness and response

inhibition

» In a Go/Nogo task we compared participants with high
and low levels of self-reported dispositional mindfulness

Go Signal
(75% of trials)

NoGo Signal
(25% of trials)

Malinowski, P, Mead, B., Rueda, C. & Pozuelos, ). P. (in preparation)
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2 Higher levels of mindfulness are associated with more

efficient attentional and cognitive control mechanisms.

The more efficient N2-process of response inhibition
may mean that less neuronal resources are engaged
and thus remain available for the subsequent response
evaluation (P3).

The efficiency of the response inhibition process may
benefit from more focused attentional resources that
lead to enhanced stimulus processing (N1).

Malinowski, P., Mead, B., Rueda, C. & Pozuelos, . P. (in preparation)
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Involvement of attentional control
structures during (Vipassana) meditation

» The difference in brain
activation during
meditation compared to
a control condition
(arithmetic) is more
pronounced in
meditators than non-
meditators

Dorsal Medial
Prefrontal Cortex

% Increased involvement of
attentional control
mechanisms during

Anterior Cingulate Cortex meditation

Holzel, B. K., Ott, U., Hempel, H., Hackl, A, Wolf, K., Stark, R., et al. (2007). Differentiat engagement of anterior cingulate and adjacent
medial frontal cortex in adept meditators and non-meditators. Neuroscience Letters, 421(1), 16-21.
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Changes in self-related attention

2 Novice WT

AR signal
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Farb, N. A, Segal, Z.V,, Mayberg, H., Bean, )., McKeon, D., Fatima, Z., et al. (2007). Attending to the present: mindfulness meditation

narrative focused vs. experiential focused

» Compared to control group MBSR
participants showed:

» reduction of activity in the medial
prefrontal cortex during present-
moment as compared with self-related
attention

» increased activity in right-lateralised
network (LPFC, Insula, secondary
somatosensory cortex, inferior parietal
lobe)

=» An important component in MBSR may
be that the across-time self and the
present-moment self may become
dissociated.

reveals distinct neural modes of self-reference. Social Cognitive and Affective Neuroscience, 2(4), 313-322.
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Summary

» Reduced distractibility during meditation

» Enhanced stimulus processing

» Improved mechanisms of attentional control
» Changes in self-related attention

» These improvements in attentional functions provide the
foundation for more flexible and less habitual/impulsive
ways of relating to ones thoughts and feelings

Find out more about our meditation and mindfulness research at:
www.meditation-research.org.uk
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How, if at all, has regular meditation
practice impacted on your day to day life?

» “I think it has, but it has like become a part of normal life. For
example, | can turn to meditating should | feel that my
emotions have become slightly unstable in an attempt to calm
me down-and it works. ”

» “Regular meditation practice has impacted on my day to day
life by helping me to concentrate/ focus more effectively. This
in turn, | believe, has improved my performance at work and
this has resulted in improved confidence and overall wellbeing.
| feel that my general outlook / view on life is more balanced
and on the whole more calmer and happier.”

Moore, A., Derose, J. & Malinowski, P. (in preparation)
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How, if at all, has regular meditation practice
influenced your attention/concentration?

» | am completing routine reports in a shorter time period. Also
whilst undertaking new tasks | feel that | have a better grasp
of understanding complex issues due to improved attention
and concentration.

» | believe my attention/concentration has improved. Now during
meetings | feel able to listen longer without drifting

Moore, A., Derose, ). & Malinowski, P. (in preparation)

JIPUE !



