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Meditation produces enduring changes in 
emotional processing in the brain, study shows
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Study participants who completed an eight-week meditation training 
course had reduced activity in the right amygdala (highlighted 
structure) in response to emotional images, even when not meditating. 
Credit: Gaëlle Desbordes, Ph.D., Martinos Center for Biomedical 
Imaging, Mass. General Hospital

A new study has found that participating in an 8-week meditation 
training program can have measurable effects on how the brain 
functions even when someone is not actively meditating. In their 
report in the November issue of Frontiers in Human Neuroscience, 
investigators at Massachusetts General Hospital (MGH), Boston 
University (BU), and several other research centers also found 
differences in those effects based on the specific type of meditation 
practiced. 
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"The two different types of meditation training our study participants completed yielded 
some differences in the response of the amygdala – a part of the brain known for decades to 
be important for emotion – to images with emotional content," says Gaëlle Desbordes, PhD, 
a research fellow at the Athinoula A. Martinos Center for Biomedical Imaging at MGH and 
at the BU Center for Computational Neuroscience and Neural Technology, corresponding 
author of the report. "This is the first time that meditation training has been shown to affect 
emotional processing in the brain outside of a meditative state."

Several previous studies have supported the hypothesis that meditation training improves 
practitioners' emotional regulation. While neuroimaging studies have found that meditation 
training appeared to decrease activation of the amygdala – a structure at the base of the brain 
that is known to have a role in processing memory and emotion – those changes were only 
observed while study participants were meditating. The current study was designed to test 
the hypothesis that meditation training could also produce a generalized reduction in 
amygdala response to emotional stimuli, measurable by functional magnetic resonance 
imaging (fMRI).

Participants had enrolled in a larger investigation into the effects of two forms of meditation, 
based at Emory University in Atlanta. Healthy adults with no experience meditating 
participated in 8-week courses in either mindful attention meditation – the most commonly 
studied form that focuses on developing attention and awareness of breathing, thoughts and 
emotions – and compassion meditation, a less-studied form that includes methods designed 
to develop loving kindness and compassion for oneself and for others. A control group 
participated in an 8-week health education course. 
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Within three weeks before beginning and three weeks after completing the training, 12 
participants from each group traveled to Boston for fMRI brain imaging at the Martinos 
Center's state-of-the-art imaging facilities. Brain scans were performed as the volunteers 
viewed a series of 216 different images – 108 per session – of people in situations with 
either positive, negative or neutral emotional content. Meditation was not mentioned in pre-
imaging instructions to participants, and investigators confirmed afterwards that the 
volunteers had not meditated while in the scanner. Participants also completed assessments 
of symptoms of depression and anxiety before and after the training programs.

In the mindful attention group, the after-training brain scans showed a decrease in activation 
in the right amygdala in response to all images, supporting the hypothesis that meditation 
can improve emotional stability and response to stress. In the compassion meditation group, 
right amygdala activity also decreased in response to positive or neutral images. But among 
those who reported practicing compassion meditation most frequently outside of the training 
sessions, right amygdala activity tended to increase in response to negative images – all of 
which depicted some form of human suffering. No significant changes were seen in the 
control group or in the left amygdala of any study participants.

"We think these two forms of meditation cultivate different aspects of mind," Desbordes 
explains. "Since compassion meditation is designed to enhance compassionate feelings, it 
makes sense that it could increase amygdala response to seeing people suffer. Increased 
amygdala activation was also correlated with decreased depression scores in the compassion 
meditation group, which suggests that having more compassion towards others may also be 
beneficial for oneself. Overall, these results are consistent with the overarching hypothesis 
that meditation may result in enduring, beneficial changes in brain function, especially in the 
area of emotional processing."

Eric Schwartz, PhD, of the BU Department of Electrical and Computer Engineering and 
Center for Computational Neuroscience and Neural Technology, is senior author of the 
Frontiers in Human Neuroscience report. Additional co-authors are Lobsang T. Negi, PhD, 
and Thaddeus Pace, PhD, Emory University; Alan Wallace, PhD, Santa Barbara Institute for 
Consciousness Studies; and Charles Raison, MD, University of Arizona College of 
Medicine. The study was supported by grants from the National Center for Complementary 
and Alternative Medicine, including an American Recovery and Reinvestment Act grant to 
Boston University. 

Journal reference: Frontiers in Human Neuroscience   
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•  

•  
2 •

 •

•  

•  

•  

 •
•

 
•

 

Page 3 of 9Meditation produces enduring changes in emotional processing in the brain, study shows

11/28/2012http://medicalxpress.com/news/2012-11-meditation-emotional-brain.html



Advertisement  

The secret of how to 
learn a foreign 
language in just 10 
days. Read here to find 
out...

Diamonds made from 
tequila and the 
nanotech "revolution" 
hitting Wall Street.

1 simple rule to making 
a fortune overnight...

Scientists in Cambridge 
have discovered a 
revolutionary new 
muscle builder...

 send feedback to editors 
4.2 /5 (20 votes)   

1•
2•
3•
4•
5•

Filter 

2.5 Filter Off   

Move the slider to adjust rank threshold, so that you can hide some of the comments.

 
Display comments: newest first 
 
charles_francis_9634  
Nov 12, 2012  
 
Rank: 4.4 / 5 (5) 
Studies have confirmed a wide range of health benefits of mindfulness meditation such as stress 
reduction, lower blood pressure, decreased risk of heart disease, overcoming depression and substance 
abuse, improved immune system, pain management, and many more. 
 
Research has also shown that mindfulness meditation slows the aging process. People who meditate, 
tend to look and feel much younger than their actual age. A recent study showed that mindfulness 
meditation also helps reduce loneliness. 
 
It is no wonder why so many people are taking up the practice. 
 
Charles A. Francis 
The Mindfulness Meditation Institute 

report•

•

•
2 •

•

•

•

•

•
•

•

Page 4 of 9Meditation produces enduring changes in emotional processing in the brain, study shows

11/28/2012http://medicalxpress.com/news/2012-11-meditation-emotional-brain.html



TheGhostofOtto1923  
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In the mindful attention group, the after-training brain scans showed a decrease in 
activation in the right amygdala in response to all images, supporting the hypothesis that 
meditation can improve emotional stability and response to stress. 

Perhaps this is why it is a fundamental component of religions prevalent in the most chronically 
overcrowded cultures, where it enables people to be crammed even tighter together while being 
deprived of basic hygiene, nutrition, and privacy. 
 
Who says religion isnt good for something? 
 
Of course without these same religions which encourage adherents to reproduce beyond their means, 
they wouldnt need to stupify themselves to begin with in order to stay functional. Would they?
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High altitude climbers at risk for brain bleeds
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for the Neurobiology of ...
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Research shows brain hub activity different in coma patients

(Medical Xpress)—A team of French and British researchers has found that brain 
region activity for coma patients is markedly different than for healthy people. In their 
paper published in the Proceedings of ...
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Family's economic situation influences brain function in children

Children of low socioeconomic status work harder to filter out irrelevant environmental information 
than those from a high-income background because of learned differences in what they pay attention 
to, according to new research ...

Rural cancer survivors at risk for poor outcomes, study finds

Cancer survivors who live in rural areas are more likely to say they are in poor health 
than those who live in urban areas, according to a study in the journal Cancer. They are 
also more likely to have o ...

Brain cell transplants in early 2013

As part of the European study TRANSEURO, five patients with Parkinson's disease will undergo 
brain cell transplants at Skåne University Hospital in Lund, Sweden, in early 2013. These are the first 
operations of their kind ...
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Treating cocaine dependence: A promising new pharmacotherapy

Medication development efforts for cocaine dependence have yet to result in an FDA approved 
treatment. The powerful rewarding effects of cocaine, the profound disruptive impact of cocaine 
dependence on one's lifestyle, and ...

Young adults more likely to smoke cannabis than drink before driving, survey shows

Most adults are drinking responsibly, and fewer are smoking or using illicit substances – but several 
areas of concern were found in the 2011 CAMH Monitor survey of Ontario substance use trends, 
released today by the Centre ...

Anthropological expertise facilitates multicultural women's health care

Collaboration between medical and anthropological expertise can solve complex clinical problems in 
today's multicultural women's healthcare, shows Pauline Binder, a medical anthropologist, who will 
present her thesis on 1 ...
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