
What is mindfulness practice? 

Mindfulness is a mind-body practice that emphasizes 

being aware of the present as well as oneself. It has its 

roots in Buddhist traditions, and has been incorporated 

into modern clinical psychology and psychiatry. The 

mind is a known factor in stress and stress-reduction 

disorders, thus mindfulness has potential benefits for 

patients with a wide range of disorders and diseases. 

Mindfulness practice leads to increases in regional brain gray matter density 

In a 2010 study, Holzel et al. explored the relationship be-

tween mindfulness practice and longitudinal neural 

changes associated specifically with Mindfulness-Based 

Stress Reduction (MBSR), a popular 8-week training  pro-

gram that includes formal mindfulness training, a body 

scan, yoga, and sitting meditation. 

Methods 

The experimental group consisted of 16 healthy, medita-

tion-naïve participants, and were compared to a control 

group of 17 individuals. 

 The Five-Facet Mindfulness Questionnaire measures 

five factors of mindfulness: observing, describing, 

acting with awareness, non-judging of inner experi-

ence, and non-reactivity to inner experience. Data 

from 14 individuals from each group were collected 

before and after participation in the program. 

 Participants were scanned before and after the pro-

gram using Functional Magnetic Resonance Imaging 

(fMRI). Holzel et al. computed region of interest ana-

lyzes (on the bilateral hippocampus, and bilateral insu-

lae), and whole brain analyzes. 

Results 

 The MBSR group significantly increased their mindful-

ness scores on three scales: acting with awareness, 

observing, and non-judging. 

 In the region of interest analyzes, the MSBR group 

showed significant gray matter concentration in-

creases in the left hippocampus. 

 In the whole brain analyzes, the MSBR group showed 

significant gray matter concentration increases in the 

posterior cingulate cortex, temporo-parietal junction, 

and cerebellum. 

Discussion 

The hippocampus is involved with the modulation of corti-

cal arousal and responsiveness, and regulation of emo-

tions. Smaller hippocampi have also been associated with 

the development of stress-related psychopathology. The 

MBSR group had structural changes in the hippocampus. 

The posterior cingulate cortex (PCC) has been associated 

with assessing the relevance or significance of a stimulus 

for oneself, and integrating self-referential stimuli. Struc-

tural changes to the PCC might be related to the repeated 

activation of this region during the introspective observa-

tions during mindfulness practice. 

The temporo-parietal junction (TPJ) has been suggested to 

be important for conscious experience of oneself, mediat-

ing the spatial unity of mind and body, and social cogni-

tion. The MBSR group had increases in gray matter den-

sity in the TPJ. This might be associated with an increase 

in compassion and cultivation of an embodied self from 

the mindfulness practice. 

The cerebellum is involved in the regulation of emotion and 

cognition, and changes in the cerebellum after the pro-

gram reflect the emotional and cognitive development 

resulting from mindfulness practices. 

It should be noted also that MBSR is a multifaceted group 

program and some positive effects may result from com-

ponents not specific to mindfulness practice, such as 

group social interaction, stress education, or gentle 

stretching exercises.  
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