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Mindfulness Training Changes the Brain and  
Builds Neuropsychological Resources
Christine Molnar, Ph.D.

Many psychologists 
are discovering how 
a secular form of 
Buddhist medita-
tion called mindful-
ness training (MT) 
reduces negative 
emotion (Hofmann 
et al., 2010) and 
builds new brain 

cells in regions that play an important role 
in information and emotion processing 
(Greeson, 2008; Treadway & Lazar, 2009). 
Mindfulness is the awareness that is culti-
vated when one repeatedly attends to the 
direct experience of the present moment 
non-reactively and without elaborative 
and conceptual processing (Kabat-Zinn, 
1990). MT changes brain activity in 
regions associated with awareness, atten-
tion, self- and emotion-regulation. With 
these increased cognitive and emotional 
resources, one can enhance his or her 
capacity for skillful responding in a way 
that is grounded in the present moment’s 
possibilities rather than in the past or a 
feared future. Mindfulness can be culti-
vated through a range of formal medita-
tion practices that ultimately support our 
clients in applying mindfulness in every-
day life. In this article, research about 
how MT results in structural changes in 
the brain that enhance its functions and 
facilitate psychotherapy is summarized. 
With enhanced brain functions, people 
with emotional disorders have a greater 
capacity to actually learn what psycholo-
gists attempt to teach in psychotherapy 
and to reduce reactivity and unnecessary 
suffering. Just two months of MT can 
actually produce changes in brain activity 
that enhance attention and support new 
learning. 

Recently, an entire issue of the Ameri-
can Psychological Association’s journal 
Emotion was devoted to articles about 
how MT is changing the brain’s structure 
and activities in ways associated with the 
prevention and reduction of symptoms of 
emotional disorders. For example, Jha and 
her colleagues (2010) described a study in 
which MT was delivered during a stressful 

pre-deployment period to Marines. Her 
results indicated that MT enhanced work-
ing memory capacity (WMC), increased 
positive emotion and decreased nega-
tive emotion in those who received MT 
compared to a control group. When the 
group who received MT was split into 
those with high and low levels of mindful-
ness practice, protective effects of MT 
on WMC and reduced negative emotion 
at the end of the pre-deployment period 
were only seen in those with higher levels 
of practice. Interestingly, WMC mediated 
the relationship between practice and 
reduction in negative emotion but not 
the increase in positive emotion associ-
ated with the MT in the high practice 
group. This suggests that pre-deployment 
training should strengthen both body 
and mind.

Also in Emotion, Goldin and his col-
leagues (2010) reported that after MT, 
people with social anxiety disorder (SAD), 
who practiced mindfulness upon expo-
sure to words designed to activate nega-
tive self-referential beliefs, showed less 
reactivity in brain regions associated with 
fear and rated the words as producing less 
negative emotion. The amygdala, which is 
activated when one appraises a stimulus 
as threatening and which prompts the 
body to engage in the fight or flight reac-
tion, activated more rapidly in response 
to threatening words after MT but then 
returned to baseline levels more rapidly 
than it had before the MT. This more 
rapid return to baseline levels of amyg-
dala activity was not seen when the same 
people with SAD were instructed to avoid 
awareness of negative beliefs: Distrac-
tion resulted in greater ratings of nega-
tive emotion in response to the negative 
self-belief words. Finally, brain regions 
associated with the intentional deploy-
ment of attention also increased activity 
after MT. In summary, MT enhanced the 
capacity of people with SAD to experi-
ence fear efficiently in response to threat-
ening words but then to flexibly return 
to baseline more rapidly than when they 
engaged in avoidance of threatening 
material. MT effectively reduced the toll 

on the body that the chronically activated 
amygdala can take in people who habitu-
ally turn away from fear rather than 
approach and cope with it.

While people with anxiety disorders 
attempt to avoid feeling fear by repeat-
edly anticipating threats that may occur 
in the future, people with depressive 
disorders deplete precious cognitive 
resources and maintain their depression 
while reviewing the regretted past or 
ruminating about its imagined implica-
tions. MT can reduce such rumination 
(Jain et al., 2007), and reduce relapse 
to depression in people with a history 
of three or more episodes (Segal et al., 
2001). The same brain regions that are 
active during rumination are active when 
one experiences what researchers call 
the narrative or autobiographical self. 
The narrative self is activated when one 
defines the self in terms of past thoughts, 
actions, and feelings. In contrast to the 
narrative self is the experiential self, 
or the sense of self noticeable through 
interoception. Interoception relies on 
brain regions such as the insula and 
somatosensory cortex and is the felt 
sense of the body internally. Interestingly, 
MT supports people in activating brain 
regions associated with the experiential 
self, rather than the narrative self, during 
experimentally provoked sadness (Farb 
et al., 2010). Experientially this can be 
understood as noticing impermanent 
physical sensations evoked by sadness 
rather than getting lost in stories about 
the past during sadness. MT enhances 
one’s ability to know the ever-changing 
experiential self in a way that makes 
change possible and that changes one’s 
relationship with emotion. When one 
appreciates the impermanence of emo-
tion and its ever-changing nature, one is 
less likely to fear and avoid it. 

Another line of research is building 
to suggest that MT increases activity in 
brain regions associated with the expe-
rience of positive emotion. Davidson 
and his colleagues (2003) were the first 
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Special thanks to Richard W. Sears, Psy.D., M.B.A., ABPP, FAACP, for his contributions 
to this article and interview. Dr. Sears is a core faculty member of the Psy.D Program 
and Director of the Center for Clinical Mindfulness & Meditation at the Union Institute 
& University in Cincinnati. He is a licensed psychologist in the state of Ohio, is board 
certified in clinical psychology, and a Fellow of the American Academy of Clinical Psy-
chology (FAACP).  
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to show this and recently Barnhofer and his colleagues (2010) reported that after MT 
people with a history of depression experienced this same shift toward activation that is 
associated with the experience of positive emotion. Positive emotion is associated with 
a broader field of attention and is considered a resource with which people can cope 
with stressors (Frederickson & Branigan, 2005). 

In summary, we are in the beginning stages of understanding the mechanisms 
through which MT and practice change brain structure and function to reduce suffer-
ing. Many researchers are reporting evidence that MT does change the brain in ways 
that have great potential to facilitate the information and emotional processing neces-
sary for learning to adaptively regulate the self. When one cannot land attention in the 
present, creative possibilities for problem solving and learning are missed. Although 
people’s bodies are constantly changing at the cellular level, their minds often get stuck. 
There is hope, however, in the malleability of the body, in particular the brain cells, for 
people who are habitually missing the present moment. 
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“Teacher Development Intensive” (TDI). To take it one must have a daily meditation 
practice, have completed the practicum and/or the mind-body residential training. 
In the TDI one learns the MBSR curriculum thoroughly. It involves many experiential 
opportunities through which one practices teaching curriculum elements and receives 
multiple forms of feedback from several people. After completing the TDI, one can 
become certified to teach MBSR with additional supervision. In order to teach profes-
sionals to teach MBSR, one must be certified by the CFM and engage in consultation 
with the CFM. Most who teach MBSR and many who teach professionals to teach 
MBSR are not certified. Only a few dozen people in the world are officially certified. 

If you are a psychologist who wants to learn more about mindfulness, one way to 
begin is to participate in an MBSR class taught by a professional who trained to teach 
at the CFM. Such professionals can be identified by visiting http://www.umassmed.
edu/cfm/mbsr/ where you can search by state and click on an instructor’s name to see 
what training they have received. Information about professional training programs 
for teaching mindfulness is available at www.umassmed.edu/cfm/oasis. For links to the 
Philadelphia practicum training programs and to teachers who trained at the CFM click 
on “Other MBSR programs worldwide.” 
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good. My sense is that when one’s 
strongest identification is with a role 
(e.g., financial profit-maker) behavior 
congruent with that role will tend to 
follow. However, when one’s strongest 
identification is less with a role con-
ceptualization and more with direct 
experience, behavior congruent with 
a lifetime of experience as a human 
being will follow.

Lastly, Petkova and Ehrsson (2008) 
recently published an interesting article 
showing that simply under conditions 
of conflicting visual cues, self-identity 
is not fixed in the body. As Armel and 
Ramachandran (2003, p. 1506) have 
written, “The mechanisms of percep-
tion are mainly involved in extracting 
statistical correlations from the world 
to create a model that is temporarily 
useful.” Understanding the relationship 
between the body and the identity is 
the last and most important result of 
the practice of mindfulness. Clearly 
understanding that one’s self-identity 
is not one’s body is the hallmark of a 
mature mindfulness practitioner. The 
ramifications of that are as valuable as 
the relief of stress produced by mind-
fulness.  
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