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Britta Hoelzel, James Carmody, Jeffery Dusek, Elizabeth
Hoge, Sara Lazar, Lucas Morgan, and Sita Yerramsetti:
MEDITATION TRAINING LEADS TO CHANGES IN REGIONAL
GRAY MATTER CONCENTRATION

Previous studies have demonstrated that highly experienced
mindfulness meditators exhibit a different cortical structure
(specifically concentration and thickness of gray matter) in mul-
tiple brain regions when compared with nonmeditating con-
trols. However, those cross-sectional studies cannot establish
whether the gray matter differences resulted from the meditation
practice or if they were preexisting. We report a longitudinal
study that investigates the effects of meditation training on gray
matter concentration in meditation-naive individuals. Twenty-

seven healthy but highly stressed participants underwent an
eight-week mindfulness-based stress reduction course that in-
cluded different mindfulness exercises, such as mindful yoga,
bodyscan, and breath awareness meditation. Anatomical
magnetic resonance images (Magnetization Prepared RApid
Gradient Echo) were acquired before and after the training,
and data were analyzed in Statistical Parametric Mapping

Software (SPM5) http://www.fil.ion.ucl.ac.uk/spm/software/
spmb5/. Paired # tests show that there are significant increases
in gray matter concentration in brain regions that are in-
volved in the task of meditation. This study clearly demon-
strates that mindfulness meditation training is associated with an
increase in gray matter concentration in brain regions associated
with meditation practice.
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