
How 
Meditation 
impacts the 
Brain
Mindfulness in Biz 2020





Learning goals
� What is mindfulness and meditation, and how 

does it improve health?
� Scientific findings:

� Brain functioning 
� Behavioral outcomes

� Direct experience: Learn meditation exercises
� Attention – focused attention to the breath
� Emotions – mindful awareness of emotions
� Social functioning – loving kindness/compassion



How Meditation Changes the 
Brain
� We’ve all heard that meditation leads to greater 

mental clarity, lower levels of stress and reduced 
anxiety. But how does meditation benefits the brain.

� In recent decades, meditation has become more 
conventional. People are spending time working with 
their minds, following their breath and learning to 
appreciate the power of the power of the present 
moment.

� Recent scientific evidence confirms that meditation 
nurtures the parts of to brain that contribute to well-
being. Furthermore, it seems that a regular practice 
deprives the stress and anxiety-related parts of the 
brain of their nourishment.



What is Mindfulness and 
Meditation?
� Mindfulness is a proven method of training attention and improving 

emotion regulation. A distinctive feature of Mindfulness is that it 
specially relies on introspective awareness of thoughts, emotions 
and bodily sensations. This practice can help us not be distracted 
and carried away by the emotional thoughts and feelings, and 
enable the development of effective self-regulation 
attention/emotion, which will bring beneficial outcomes and 
evidence on improving mental and physical health and well-being.

� The practitioner in applying the principles of mindfulness in daily 
activity, for example, would be being present with the activity 
rather than lost in rumination about what happened or in planning 
in future activities, instead anchor attention on the sensations in the 
present moment with attitudes of non-reactivity and non-judgment.

� The available evidence suggests that meditation can lead to both 
temporary changes in mind and brain states and to longer-term 
shifts in personality traits, cognitive functioning and brain structure.





What is Mindfulness
� An awareness arising by purposefully paying

attention in the present moment with an 
attitude of non-reactivity, non-judgment and 
openness (Kabat-Zinn, 2003; Kabat-Zinn, 2013)

� The attention component describes the ability 
to notice thoughts, emotions and sensations, 
sustain attention on them and shift attention 
away from distractions;

� The attitude component relates to the quality 
of attention in mindfulness which can be 
characterized by non-reactivity, curiosity and 
openness.



Mindfulness Attitudes
According to Kabatt-Zine, there are Seven attitudinal factors constitute the major 
pillars of mindfulness practice. They are: 
� non-judging, 
� patience, 
� a beginner’s mind, 
� trust, 
� non-striving, 
� acceptance, and 
� letting go. 
These attitudes are to be cultivated consciously when you practice. They are not 
independent of each other. Each one relies on and influences the degree to 
which you are able to cultivate the others. Working on any one will rapidly lead 
you to the others. Since together they constitute the foundation upon which you 
will be able to build a strong meditation practice of your own, we are introducing 
them before you encounter the techniques themselves so that you can become 
familiar with these attitudes from the very beginning. Once you are engaged in 
the ways you might continue to fertilize this attitudinal soil so that you mindfulness 
practice will flourish. 







Effects of meditation on the 
brain
Harvard neuroscientist Sara Lazar explains how four regions of meditators’ brains 
associated with healthy brain function become more substantial, while one of 
the areas associated with undesirable behavior actually shrinks. Let’s a look at 
these areas:
� Left Hippocampus

This is the area in the brain that helps us lean. The tools that we use for cognitive 
ability and memory are found here, as are emotional regulators associated with self-
awareness and empathy. Research confirms that as the cortical thickness of the 
hippocampus grows in volume through meditation, gray-matter density increases 
and all of these important functions are nurtured.

� Posterior Cingulate
This is connected with wandering thoughts and self-relevance – that is, the degree 
of subjectivity and referral to oneself when processing information. It seems that the 
larger and stronger the posterior cingulate, the less the mind wanders and the more 
realistic the sense of self can be.
Two of the vitally important effects that meditation has on the mind are the ability to 
remain attuned to the present moment without judgment, regret or anticipation; 
and the ability to observe sensations and emotions that arise in the mindstream
without necessarily identifying with them. Meditation seems to increase the density 
of the posterior cingulate.



Effects of meditation on the 
brain
� Pons

This is a very busy and important part of the brain where many of the 
neurotransmitters that help regulate brain activity are produced. Located in the 
middle of the brain stem, its name, pons, comes from the Latin for “bridge.” The 
pans is involved in a great number of essential functions, including sleep, facial 
expressions, processing sensory input, and basic physical functioning. Meditation 
strengthens the pons.

� The Temporo Parietal Juction (TPJ)
We like to think that we’re good people – empathetic, humane and just. Empathy 
and compassion are associated with the temporo parietal junction of the brain, or 
TPJ, as is our sense of perspective. We might say that the posterior cingulate focuses 
on “me” while the TPL shines a light on everything else. The TPJ – combined with 
other benefits of meditation like lower stress and present moment awareness – can 
help us be the good people we aspire to become.

� Amygdala
There is another area of the brain that is changed through meditation: the 
amygdala. But it doesn’t get larger; it shrinks. The amygdala – that pesky corner of 
the brain that produces feelings of anxiety, fear and general stress – is physically 
smaller in the brains of expert meditators. For the rest of us, even an eight-week 
crash course in MBSR leads to a measurable decrease in the size of the amygdala. 
The smaller it is, the less apt it is to dictate our emotional responses, especially those 
of the “fight-or-flight” genre.



The main mechanisms underlying changes in 
the mind and brain resulting from long-term 
meditation and associated factors
Principles of neural plasticity of the brain – changes in brain structure 
and function resulting from repeated practice, and their modulation 
by meditation resulting beneficial outcomes in health and well-being
� Temporary (state changes) and lasting effects (trait changes)
� Quantity (more hours of meditation) and quality (relaxation –

release of tension in the body and mind, stability – maintaining 
attention on an object continuously, and clarity – vividness or 
attention to detail as the opposite of dullness)

� Formal and informal practice (embedding meditation in everyday 
life, such as taking a shower, brushing teeth, washing dishes, 
walking the dog, engaging in a conversation or answering emails

� Possible adverse effects on long-term meditation practice, such as 
sensory hallucinations, paranoid thoughts, anxiety, dissociative 
experience, visions etc. Physical experience of pain in different 
parts of the body and respiratory problems, somatic discomfort and 
pain
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Meditation Exercises and 
Neuroscience
� Focused attention to the breath

� Stabilize attention
� Mindfulness of emotions

� Awareness and understanding of emotions
� Loving kindness and Compassion

� Cultivating positive relationship with self and 
others





Practice of breath-focus (practiced with an 
attitude of non-reactivity)

The attention 
mechanisms involved in 
mindfulness and meta-
awareness training, one 
model described a 
cycle of attention 
processes including 
sustaining attention on a 
meditation object, 
distraction, noticing of 
distraction and shifting 
attention back to the 
meditation object 
(Hasenkamp et al., 2012)





































































































Development of mindfulness is integral to the myriad of different meditation practices and is often 
considered one of the first steps in meditation training.

Accordingly, mindfulness can be developed in many different ways, breath-focus being a common 
approach in secular meditation-based program and Theravada Buddhist schools.  Other approaches 
include visualizations-based practices and mantra recitation, focusing on a visual object (either sacred 
object or any neural object such as a point on the ground or a pebble), focusing on sounds etc. 
Mindfulness can also be developed in more discursive meditation practices, for example, in focused 
contemplation on a certain topic (e.g., preciousness of human life or nature of suffering) as long as the 
contemplations involve elements of sustained attention on the topic, monitoring of distraction and non-
reactive control of attention which helps return attention back to the topic of meditation. However, 
discursive mindfulness meditation of this type is unlikely to lead to high levels of stability described in the 
Shamatha training due to elaborative verbal (even if silent speech) nature of these practices.

Mindfulness practice can be embedded into our everyday activities to support the connection between 
the effects of our formal practice and everyday functioning and to increase the quantity and quality of 
our mindfulness practice. Exploring ways to spend a usual day mindfully, we can start in the morning right 
after we wake up by remembering the motivation/intention for the day. This is particularly important in the 
Buddhist context where motivation/intention gives direction to all meditation practice. After setting the 
motivation for the day, we can do a brief mindfulness practice which can take on different forms 
depending on the context, the practice might simply involve attending to the sensations in our body, for 
instance by doing a brief body scan as we are still lying in the bed or as we sit up. In the Tibetan Buddhist 
context, the mindfulness practice might be a set of visualization and mantra practices, often those 
focusing on taking refuge and cultivating compassion for all beings. The meditations can also include 
brief contemplations on topics such as impermanence, opportunities of the day to develop our 
meditation practice and reminders about different forms of suffering and a path towards liberation from 
suffering. Some practitioners may prefer, and be able to engage in, a longer and more formal meditation 
session on the cushion. Whatever the duration of this initial morning practice, whether 5 minutes or 1 hour, 
developing a regular routine of waking up in a more settled meditative way may contribute to our well-
being.



The initial more formal mindfulness practice right after we wake up may be followed by informal practices 
while we are engaging in the morning routines. Almost any of these activities can be turned into a 
mindfulness practice if we stay in the present moment focusing on the activity at hand while regularly 
monitoring sensations, emotions and thoughts in our mind and body, This would involve noticing when we 
are getting tense and feel pressed for time and pausing for a moment, or noticing moments of 
contentment and savoring those. It might helpful to select a couple of activities from the morning routines 
during which we engage in mindfulness – it might be tooth brushing, making a tea or coffee, having 
breakfast or getting dressed. Meditators practicing in the Buddhist context may apply a slightly different 
approach, where, for example, they use everyday routines as reminders of contemplative topics such as 
impermanence or motivation for the day, or they can recite silently a mantra or do visualizations during 
some of the morning activities. They may also mindfully engage in loving kindness and compassion 
practices.

These practices can continue while commuting to work and can become a useful way to turn a dull 
everyday activity into a refreshing mental practice. At work, mindfulness can be practiced while working 
by staying present with the task at hand and reducing distractions if possible. Some of the distractions 
may be inevitable, other distractions are self-initiated – for example, many of us repetitively check e-mails 
while engaging in a task even when it is not necessary. We can also practice meta-awareness by noticing 
when we start to ruminate about past or future activities which are not relevant to the task at hand, and 
then gently return our attention back to task. A Buddhist practitioner can also use moments of distraction 
as a reminder of some aspect of their practice, whether it is a contemplative topic such as loving kindness 
or impermanence or devotional practice. It can also be particularly helpful to build in a brief break every 
hour, or at any other regular interval that is possible, and use these breaks for short 205 minute meditation 
practices. These could involve mindful stretching, mindful attention to the breath or the body, listening 
mindfully to sounds or, in the Buddhist context, doing a brief visualization or compassion practice. The key 
element of mindfulness practice here is to remember these little meditation breaks, staying present while 
doing the meditations and monitoring for distractions.



Lunch break can be another opportunity to practice mindfulness, from walking mindfully while getting the 
meal, to eating the meal mindfully instead of multitasking while eating or eating the food while planning 
the tasks for the afternoon. Depending on what is possible, lunchtime might be also an opportunity to 
engage in a short practice of 3-10 minutes which might be refreshing and help us engage our attention 
during the afternoon in a more balanced and less tense and exhausting way. During the afternoon, we 
can apply the same principles as in the morning: staying present on tasks, reducing distractions and 
introducing short mindfulness practice breaks. For example, we can use a coffee break for a brief 
mindfulness practice –start by walking down the corridor while noticing the movement of our body and 
placement of our feet, staying present while making the tea, noticing the smell and taste of the tea while 
drinking etc. We can also try to include brief afternoon breaks to check for tension in our body and relax 
or stretch if needed. A meditator practicing in a traditional meditation context can use the tea break for 
gratitude practice or to do focused practice on a sacred object, mantra or visualization.  

The commute from work can again be used to settle the mind and body, perhaps returning to the mind 
and body, perhaps returning to the mind and body in the present moment after a busy afternoon. Or it 
can be an opportunity to do other calm abiding practices on the go, by focusing on sounds or any 
neutral visual object in the environment. Buddhist practitioners can use the time to refocus on 
contemplative topics of their practice, do devotional practices or visualizations. After returning home, 
preparation of an evening meal and talking with family can also be opportunities to stay in the moment 
and practice mindfulness without the need to ruminate about what happened at work or plan for the 
next day. Engaging with a family in a mindful way may simply mean giving them full attention and being 
aware of out responses and their feelings, thoughts, expressions etc. Meal time can again be an 
opportunity to practice focus on the senses and also being fully present with others. In the Buddhist 
context the meal time can be also an opportunity for practicing generosity, gratitude, loving kindness 
and compassion together with a brief visualization meditation.



In the evening, mindful approach can enable us to be more aware of our choices of spending the time. 
We may notice that we have a habit of watching TV programs or doing some activities which are not 
necessary or helpful to our well-being. We may change our choices instead. We can also choose to do 
further formal meditation practice, a brief one or longer one, according to what is possible and how we 
want to engage with our meditation practice. It might be that mindfulness help us to get to sleep in the 
evening or it might be that we practice for spiritual reasons and the formal practice in the evening is an 
opportunity to reflect and to do a deeper meditation practice. A Buddhist practitioner would typically 
end the day by reflecting on her practice during the day and dedicating virtue accumulated during the 
day for further progress on the path and for liberation of all beings from suffering.



Neuroscience of mindfulness
� Attention training in mindfulness-based approaches 

� Mindfulness
� Metacognitive awareness
� Acceptance
� Self-compassion
� Decentring (MBCT)
� Visualization (Shamatha)
� Loving kindness and compassion (Shamatha)

� Study to investigate neuroscognitive changes in attention resulting from MBSR training specially 
focused on three attention networks:
� Alerting network is linked to the ability to sustain a state of vigilance and detect changes in that state; and
� Default mode network, usually activated during moments of distraction (off-task activity)
� Salience network, supports monitoring for and noticing distraction
� Executive network (conflict-monitoring) prioritizes amongst competing information and tasks
� Orienting network relates to the ability to direct attention and selectively attend to relevant information in 

the environment;
None of the networks work in complete separation from the other networks and there is also certain neural 
overlap between them. 

� Longer meditation training may further enhance both sustained attention and the ability to notice 
distractions while focusing on a meditative object

� Other types of meditation training which include mindfulness for different outcomes, for instance, 
neural mechanisms of mindfulness included factors such as exposure, memory mechanisms 
(extinction and reconsolidation of memories), reappraisal (changes in ways we think about 
experience) and perspective on the self (Holzel et al., 2011).



Secular mindfulness training
� The retreat participants were able to perform better 

on a sustained attention task which required subtle 
perceptual discrimination, possibly due to enhanced 
abilities of vigilance and clarity in perceptual 
discrimination. These findings suggest that the retreat 
training may have particularly improved the 
metacognitive element of attention cultivated in 
Shamatha which would be expected in the more 
advanced stages of Shamatha training.

� Motivation to perform better might be a significant 
contributing factor to results reporting improvements 
in attention after meditation training.



Meditation practice modifies the 
metacognitive self-regulatory capacity 
(MSRC) of the mind and modes of 
existential awareness (MEA)
� Mindfulness as a practice targeting the development of MSRC, particularly 

attention and meta-awareness skills together with an attitude of non-reactivity 
(Dorjee, 2016). Such characterization of mindfulness is more narrow than the 
conceptualization of mindfulness in MBSR or MBCT because it does not 
equate mindfulness with intention of meditation practice, a mode of 
awareness or a range of emotion qualities such as acceptance, kindness etc.

� The definition of mindfulness in terms of changes in non-reactive attention and 
metacognition/meta-awareness as the core processes of MSRCs at the same 
time broader than some Buddhist accounts of mindfulness which single out 
meta-awareness as a separate faculty.

� The definition points to the central role of mindfulness in the development of 
self regulation as one of the two core pillars of well-being. 

� Mindfulness is indispensable in both Shamatha practices, which aim to 
develop attention stability and control, and in Vipsanna practices, which 
apply refined non-reactive attention and metacognition abilities in examining 
the nature of self, mind and reality.



� Training to produce strong health conducive 
changes in emotion regulation and well-
being
� Mindfulness in terms of non-reactive attention 

and meta-awareness
� Practice of acceptance (MBSR and MBCT)
� Adaptive emotion regulation strategies
� Emotion qualities of loving kindness, 

compassion, rejoicing and equanimity
� Inquiry into mental habits (MBSR and MBCT)
� Education about stress or cultivation of 

decentring (MBSR and MBCT)


