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As the Buddha’s teachings instruct, to develop a wholesome, refined, and skillful life, resulting in 

contentment and wisdom, we need to transform our cognitive apparatus/mind. Psychologist Rick 

Hanson, Ph.D., wrote an insightful article[15] called, ‘Mind Changing Brain Changing Mind’ [70] 

(Hanson, 2009)in which he summarized several important facts describing neurological processes, 

to accompany the disciplined intervention practices of our relapse prevention journey. By 

understanding how our thoughts influence the structure of our brain and vice versa, as well as how 

our abstraction of the self is only the result of entangled neural networks, it is easier to accept the 

premise of dis-identification, distancing, and ultimately, the Buddha’s doctrine of ‘no-self.’ 

While in the past several decades, there has been an ongoing heated debate in neurobiology about 

the relationship between thoughts and the brain, recently, much research has been clarifying the 

circular, interdependent relationship between brain and the mind, as well as, how neurons fire and 

connect with each other. Research has found that there are significant changes in neural pathways 

and synapses resulting from thinking, emotions, and behavior, as well as due to changes of 

environment and bodily injury. Neuroplasticity describes the ability of the brain to change 

throughout the course of a lifetime. In fact, the brain is a part of and shaped by a holistic bodily 

system, including the nervous system, the microbiome, and the immune system. In addition, the 

citta or mind, which Hanson defines as, ‘the flow of information through the nervous system, most 

of which is forever unconscious’, has the power to alter both the brain's physical structure and 

functional organization. There is a complimentary relationship; as the brain physically changes, so 

the mind changes and as the mind changes, so the brain changes. When neurons connect together, 

they become more sensitive to stimulation, and this connecting build structure in the brain. When 

the synapses or junctions between two nerve cells become more substantial and new synapses form, 

that specific region of the brain in which they are located grows, becomes increasingly active, gets 

more blood flow, more glucose, more oxygen, etc. Therefore, we can use our mind, through 

meditation and other concentrated thought processes, to intentionally build neural structures and 

increase specific regions of the brain’s mass. This increase in the brain’s specific cortical layers can 

be highly useful to develop positive, wholesome and skillful mental states. The more we practice, 

the more we gain integration and coherence in the brain. 

Within the extensive networks of the brain, the anterior cingulate cortex (ACC) is the part of the 

brain that manages ‘effortful attention’/concentration or paying attention in a deliberate way. For 

example, when we practice the four foundations of mindfulness: mindfulness of the body; of 

feelings or sensations; of mind or consciousness; of dhamma or mental factors and categories, we 

use the ACC and it becomes more substantial depending on the amount of application. Also, doing 

mettā or loving-kindness meditation (where we integrate our thoughts and feelings together), 

stimulates the ACC and, therefore, strengthens it by firing and integrating those neurons [71] 

(Hölzel at al., 2007). Meditation also strengthens another region of the brain called the insula [72] 
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(Farb et al., 2012), which supports our ability to become more empathic with others. According to 

Hanson, while our conscious thoughts are important factors of neuroplasticity, research indicates 

that they are only the tip of the iceberg, the deep non-conscious structure of the brain being the most 

significant for mental activity. When you observe your thoughts emerge, display, and then disperse, 

you are watching only the surface signs of neural activity. Therefore, long-term lifestyle changes 

and thorough practice of meditation and other dis-identification exercises are necessary to change 

the deep structure schemas that guide our thoughts, behaviors and emotions. 

Normally, when cognitive representations become fully establish in our mind – an image, an 

assumption, a thought – those representations can quickly become subjectively identified or owned 

as aspects of ourselves. Beginning as temporary neural impulses, these identified aspects of self 

easily become stable patterns of neural and mental activity especially when we esteem, grasp, and 

hence, strengthen those neural patterns above others. The mental/neural activity constructing the 

self is very powerful because through our subject/object dualism, the I and mine, we continually 

reinforce the neural pathways by affirming ownership of our experiences, claiming agency of 

actions, identifying and grasping through both internal states (like thoughts and emotions) and 

external objects (like a new car or favorite sports team). However, while we give these neural 

patterns much importance and weight, qualitatively they are the same as other mental/neural 

patterns: temporary, dependently arisen, and constructions of our brain’s cognitive apparatus. In 

fact, automatic homeostatic executive functions such as organizing and planning, or agency action, 

operate mostly without the presence of any cognitive/neural activity organized or directed by a 

conscious self. Most of the time the conscious self-construct is insignificant for a person to function 

well homeostatically, feeling well, and behaving wholesomely. 

While our self seems real and substantial, our meditation and dis-identification practice teaches us 

that it only consists of evolving and impermanent patterns in the mind/brain. The self exists in the 

way that memory allows it to exist; thus, it is foolish to adhere and cherish it since its existence is 

inherently constantly in flow and transformation. To quote Hanson, ‘Whatever of self there is in the 

brain, it is compounded and distributed, not coherent and unified; it is variable and transient, not 

stable and enduring. In other words, the conventional notion of self is a mythical creature.’ 

As we come to understand, through using the relapse prevention tenets and interventions reflecting 

the Buddha’s teachings as described in this book, that the representations of self are only fictions 

(of which we are the author) we then start taking our ‘self’ characteristics, as the expression goes, 

‘with a grain of salt’, more objectively, with skepticism, and not literally. Therefore, for us to let go 

of our self and understand this revolutionary and vital discovery, our mind needs development with 

long-term disciplined ethical, concentration, and insight practice. As we also include the study of 

the interdependence of our mind and brain, we can better understand that we have the possibility to 

transform our mind from unwholesomeness to wholesomeness through intentional changes of the 

brain, which then supports our future mind. Neuropsychology supports the idea that we have the 

freedom and possibility to condition and develop our wholesome mind states bolstered by our 

nurtured brain structures. 

The Buddha also explained this interactive phenomenon on a more descriptive level as 

kamma/karma (the law of cause and effect). The source of kamma, is most importantly our 

psychological volitional responses to experiences, followed by our corresponding feelings and 



behaviors. Our different initial responses plant different seeds of kamma, affecting our future 

kamma. In other words, our varied responses to our physical and mental experiences, including 

what we say, we do and think about, and how we feel, unconsciously create our future situations. 

The present cause changes the future effect. We are constantly creating causes, and at the same 

time, experiencing the corresponding effects from the previous causes we have created both 

psychologically and physically. In other words, the different present inner and often outer activity 

we are facing is determined by the different ‘fruit’ of kamma from what we have thought and done 

previously. We are constantly reformulating our kamma, creating causes and experiencing the 

effects which are then responded to creating anew the ongoing feedback loop process of living. 

Long term neurological change through meditation practice 

The qualities cultivated in samādhi condition, impact experience even after a practitioner is no 

longer in the altered state. In the last ten years cognitive neuroscientific research has begun to 

examine the neurological, affective, and cognitive effects of the practice of anapanasati, or 

mindfulness of the breath [73] (Bishop et al., 2004).  Major efforts have been invested in adapting 

traditional Buddhist meditation practices to secular purposes [74] (Baer, 2006). This research shows 

longer-term changes in the neurological substrate and cognitive functions associated with samādhi 

practice by measuring changes in cognitive performance, long-term structural or functional changes 

in the associated neural networks, and indeed multiple groups have documented neuroplasticity. 

Lazar and colleagues (2005) [75] assessed cortical thickness using magnetic resonance imaging 

(MRI) in a group of meditators in the vipassana tradition, averaging a daily practice of 40 minutes 

over nine years. Differences in cortical thickness were especially pronounced in the older 

participants, suggesting that meditation practice can offset age-related cortical thinning. Luders, 

Toga, Lepore, and Gaser’s (2009) [76] participants came from several Buddhist traditions which all 

teach and practice samādhi itself in more or less the same manner. Their participants practiced from 

10 to 90 minutes daily, for 5 to 46 years. They found larger gray matter volume in right orbito-

frontal cortex, right thalamus, and left inferior temporal gyrus, as well as much larger volumes in 

right hippocampus in meditators relative to controls. They link these areas to practice in emotional 

regulation and response control. In fact, systematic alteration of conscious experience entails, after 

all, systematic alteration of the brain basis of consciousness. A more detailed exploration can be 

found in the article by Jeremy Yamashiro: “Brain Basis of Samādhi: The Neuroscience of 

Meditative Absorption” [77] (Yamashiro, 2015). 

Also, sustained neuroplasticity is explained by research into the brain response to meditative 

activated compassion. Tania Singer and Olga Klimecki (2014) [78] reported that recently 

neuroscience has begun to investigate the neural plasticity underlying our capacity for empathy and 

compassion. The research indicates the malleability of social emotions with short-term compassion 

training of several days, creating the increase of positive affect and activations in a neural network 

usually related to positive emotions. Singer and Klimecki state that future research in compassion 

training will continue, ‘to explore, focusing not only on their effect on functional brain plasticity but 

also on changes in brain structure, health-related variables (stress hormones, immune parameters, 

neurogenetic markers) as well as ecologically valid everyday behavior and cognition (thoughts, 

prosocial actions, relationships to others)’. They report how compassion training like the Buddha’s, 

helps to foster subjective wellbeing, adaptive and responsive emotion-regulation, meaningful 



interdependent relationships, and more mature human interactions. 

Meditation practice promotes wellbeing by fostering cognitive and emotional processes. It induces 

enhancement of at least four different abilities: sustained attention, monitoring faculty (to detect 

mind wandering), the ability to disengage from a distracting object without further involvement 

(attentional switching), and the ability to redirect focus to the chosen object (selective attention). 

Neuroimaging studies have investigated the effects of meditation on brain structure and function, 

and findings have helped clarify the biological underpinnings of the positive effects of meditation 

practice. The research results indicate that Buddhist, and other types of meditation, lead to 

activation in brain areas involved in processing self-relevant information, self-regulation, focused 

problem-solving, adaptive behavior, and 

interoception[a16] [A17]  (sensitivity to stimuli originating inside of the body). Results also show 

that meditation practice induces functional and structural brain modifications in expert meditators, 

especially in areas involved in self-referential processes such as self-awareness and self-regulation. 

These results demonstrate that a malleable biological substrate underlies the positive pervasive 

effect of meditation practice ([79] Boccia et al., 2015). 

 


