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Our sensory system is constantly
bombarded with inputs, but owing to
the brain’s finite processing power, we
are forced to pay attention to only a
tiny proportion of these inputs at any
given time. In a new study, Richard
Davidson and colleagues report that
intensive training in meditation
can alter the way in which the brain
allocates attentional resources to
important stimuli, allowing people
to improve their performance on a
demanding visual task.

In the “attentional blink” task,
volunteers were asked to identify
two “target” stimuli—for example,
two particular numbers—in a stream
of rapidly presented “non-target”
stimuli—for example, letters—which
are irrelevant to the task. When the first
target number appears on the screen,
it captures the attention of the subject,
and this can prevent the person from
spotting the second target if it appears
within around half a second of the
first (the attentional blink). It is as
if the brain is so busy processing the
first target that it can’t also process
the second, and therefore the second
target goes unnoticed. However, the
attentional blink does not represent a
structural processing bottleneck. Most
subjects are able to spot the second
target on at least a small proportion
of trials. Since this task gauges the
ability of subjects to allocate cognitive
resources efficiently when multiple
stimuli compete for attention, it is
perfectly suited for investigations of the
effects of mental training on attention.

Previous studies had reported
that the act of meditation can alter
cognitive and perceptual abilities and
neural responses. However, Davidson
and colleagues wondered whether
volunteers who received three months
of intensive training in a particular
type of meditation, known as Vipassana
meditation, would allocate attentional
resources more efficiently and therefore
show enhanced performance on the
attentional blink task, a task that taps
into similar skills used during training
without directly involving meditation.
Vipassana meditation encourages “non-
reactive awareness”—a state of mind in
which individuals cultivate awareness of
stimuli without judgments or affective
responses to those stimuli.
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This image depicts the scalp sites where the reduction in brain-resource allocation to the first
of two target stimuli (T1) observed after intensive meditative training was significant. The
waveforms represent T1-evoked brain potentials as measured at time 1 (red line) and time 2

(orange line).

Since Vipassana meditation allegedly
reduces mental distraction, the
authors hypothesized that volunteers
(“practitioners”) who attended the
intensive training course, which
involved 10-12 hours of meditation
each day, would be more successful
at identifying the second target,
because the subjects’ attention
would be captured less by the first
target. Performance on the task
before training was compared with
performance after training, and also
with that of a control group (“novices”)
who were interested in meditation but
received only one hour of training,
and meditated for 20 minutes each
day for the week that preceded each
experimental session.

After the three-month training
period, each member of the
practitioner group showed improved
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detection of the second target, if it
appeared within half a second after
the first target. Only 16 out of 23 of
the novice group showed a similar
improvement. This reduction in

the effect of the attentional blink is
consistent with the idea that after
training, practitioners were allocating
a smaller proportion of their brains’
resources to the first target.

Another way of measuring the
allocation of attention is to use event-
related potentials—electrical changes
associated with neural responses to
sensory stimuli or cognitive tasks,
which can be recorded through the
scalp. When event-related potentials
are recorded from subjects during the
attentional blink task, a noticeable
electrical change—called the P3b—is
associated with the appearance of the
first target. This event is believed to
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reflect the allocation of resources to
the target. In the practitioner group,
after three months of intensive mental
training, the P3b that was associated
with the first target was significantly
smaller for those trials in which the
subject was able to identify both
targets. In other words, the event-
related potentials appeared to show
that less attention was being allocated
to the first target, and this allowed the
subjects to spot the second target.

To investigate further the possible
link between attentional resource
allocation, as reflected by the size of
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the P3b potential, and performance
on the attentional blink task, the
authors compared individual
performance on the task with the
eventrelated potentials recorded
from each subject. Subjects who
showed the largest decrease over time
in the size of the P3b evoked by the
first target also generally showed the
greatest improvement in detection

of the second target. This result
further corroborates the view that the
attentional blink is caused by excessive
allocation of attentional resources to
the processing of target 1.
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Importantly, the subjects did not
meditate during the attentional
blink task. So these results indicate
that intensive mental training can
produce lasting and significant
improvements in the efficient
distribution of attentional resources
among competing stimuli, even when
individuals are not actively using the
techniques they have learned.

Slagter HA, Lutz A, Greischar LL, Francis
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training affects distribution of limited brain
resources. doi:10.1371/journal.pbio.0050138

June 2007 | Volume5 | Issue 6 | e166




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


