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Background and Aim 
Meditation practices aim at modifying the emotions by reducing reactivity to 

both pleasant and unpleasant emotions ( Sperduti et al., 2012 ; Reva et al., 

2014 ). Meditation also regulates the attention by reducing distractibility and

directing focused attention to the object of meditation ( Sperduti et al., 2012

). In many meditation techniques attention is directed to ongoing 

experiences without the intention to analyze, judge, get involved, or expect 

anything which can lead to detachment ( Tei et al., 2009 ). Detachment here 

was taken to mean reducing or removing the need to control, possess, and 

be influenced by the actions of people or circumstances. Detachment or 

remaining dispassionate is ideally combined with empathy. The aim of the 

present article is to discuss the neurophysiological basis by which 

detachment and empathy may co-exist in meditation. 

Review of Relevant Articles 
Tei et al. (2009) found differences between Qigong meditators and controls 

in the resting state using standardized low resolution electromagnetic 

tomography (sLORETA; t -tests for unpaired data, Tei et al., 2009 ). The 

Qigong meditation includes practices for self-regulation of the body and mind

( Pan et al., 1994 ). In the study by Tei et al. (2009) differences between 

groups were seen in the delta EEG band. In meditators brain areas involved 

in detecting and integrating internal and external sensory information were 

activated, whereas appraisal systems were inhibited. In non-meditators film 

generated emotion which is emotion in response to external stimuli was 

associated with activity in the occipitotemporoparietal cortex, lateral 
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cerebellum, hypothalamus, and regions involving the anterior temporal 

cortex, amygdala, and hippocampal formation; whereas recall generated 

emotion, associated with the response to interoceptive sensory stimuli was 

associated with activation in the anterior insular cortex ( Reiman et al., 1997

). 

A quantitative meta-analysis of 10 neuroimaging studies with 91 meditators, 

tested the hypothesis that a common neural network exists for different 

meditations since all meditations aim at inducing relaxation, regulating 

attention, and developing detachment from one's thoughts ( Sperduti et al., 

2012 ). An activation likelihood estimation (ALE) of the 10 fMRI studies 

showed activation during meditation in the left caudate nucleus (body of the 

caudate), entorhinal cortex and medial prefrontal cortex. This suggests that 

a common neural network may exist for meditation techniques which have 

comparable regulation of attention and goals. Changes in activity in the 

medial prefrontal cortex (MPFC) can be associated with mental activity 

during introspection ( Gusnard et al., 2001 ). The ventral MPFC shows task-

induced decreases in activity even when the task consists, for example, of 

lying quietly ( Shulman et al., 1997 ). Hence, the ventral MPFC is believed to 

be engaged in actively maintaining a default state, which gets attenuated 

even by passive activities (e. g., lying quietly with eyes closed or passively 

viewing a stimulus; Raichle et al., 2001 ). In addition as detailed below the 

ventral MPFC, along with the temporo-parietal junction and medial temporal 

lobe are involved in cognitive aspects of empathy ( Shamay-Tsoory, 2011 ). 

In contrast to the ventral MPFC, changes in the dorsal MPFC include both 

increases and decreases in activity ( Pardo et al., 1993 ; Shulman et al., 1997
https://assignbuster.com/augmenting-brain-function-with-meditation-can-
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). Increased activity was found in BA 8, 9, and 10 and the adjacent 

paracingulate sulcus of the dorsal MPFC ( Castelli et al., 2000 ). Gusnard and 

others showed increased activity in the dorsal MPFC during mental activity 

associated with introspection ( Gusnard et al., 2001 ). 

Mental activity associated with introspection is possibly part of a continuum 

in the mental state induced by meditation which could lead to detachment (

Atchley, 1997 ). 

This is supported by a sLORETA study of experienced meditators practicing 

five types of techniques, viz., Tibetan-Buddhist, Qigong, Sahaja-Yoga, 

Ananda Marga Yoga, and Zen ( Lehmann et al., 2012 ). Eight EEG frequency 

bands (delta through gamma) were computed for 171 functional 

connectivities between regions ( t -tests for unpaired data), and showed “ 

lagged coherence.” All significant differences between meditation and 

before/after states showed lower coherence during meditation for the five 

meditations and eight EEG bands. This suggested that functional 

interdependence between brain regions was globally reduced. The reduced 

functional interdependence was considered to be related to minimized 

interaction and constraints on the self process (which includes self-

awareness and embodiment), leading to non-involvement and detachment (

Lehmann et al., 2012 ). Detachment can help an individual to get mental 

peace ( Sonnetag et al., 2010 ). However, in order to contribute usefully to 

society empathy and compassion are essential. Empathy and compassion 

are seemingly similar social emotions, however they alter brain activation in 
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distinct, non-overlapping neural networks, and change affective responses 

with opposite valence ( Klimecki et al., 2014 ). 

Empathy is the ability to understand other's feelings ( Bird et al., 2010 ). 

However, when faced with the suffering of others, intense sharing of the pain

experiences by others can cause empathic distress, and reduce helping 

behavior ( Batson et al., 1987 ; Eisenberg et al., 1989 ). It was speculated by 

Klimecki et al. (2014) that compassion could be a potential remedy. 

Compassion has been defined as a feeling of concern for the suffering of 

others, associated with the motivation to help ( Keltner and Goetz, 2007 ). 

Klimecki et al. (2014) demonstrated that after empathy training viewing 

videos depicting suffering resulted in negative affect and brain activation in 

regions previously associated with empathy for pain. The areas were the 

anterior insula, and anterior mid cingulate cortex ( Fan et al., 2011 ; Lamm 

et al., 2011 ). When the same individuals ( Klimecki et al., 2014 ) were 

subsequently given training in compassion and asked to view videos 

depicting comparable suffering, the negative affect was reversed and brain 

activations occurred in non-overlapping areas including the ventral striatum, 

pregenual anterior cingulate cortex, and medial orbito frontal cortex. 

Klimecki et al. (2014) concluded that compassion training could actually 

reduce empathic distress and increase emotional resilience. Compassion is 

an inherent part of a meditation technique called compassion-meditation 

(CM), which is closely related to two other widely studied meditation 

techniques, that is, mindfulness-based meditation (MM) and Loving-Kindness 

meditation (LKM; Hofmann et al., 2011 ). 
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There is evidence which supports two separate systems for cognitive and for 

emotional aspects of empathy apart from the areas involved in empathy 

training described earlier ( Klimecki et al., 2014 ). The areas involved in 

cognitive empathy, are particularly relevant to this article. They are the 

ventral MPFC, temporo-parietal junction, and medial temporal lobe (

Shamay-Tsoory, 2011 ). As discussed above the dorsal MPFC is associated 

with detachment ( Gusnard et al., 2001 ). Hence, the MPFC in addition to 

other functions, is concerned with both empathy (the ventral MPFC) and with

detachment (the dorsal MPFC). 

Brain activity using fMRI was assessed while novice and experienced 

meditators practiced loving-kindness-compassion meditation (LKCM; Lutz et 

al., 2008 ). Affective reactivity was probed by presenting emotional and 

neutral sounds during meditation and control periods. When emotional 

sounds were presented there was activation in the insula and cingulate 

cortices during meditation compared to rest (ANOVA; paired t -tests). Also, 

during meditation (compared to rest), in response to emotional and neutral 

sounds, there was increased activation in the amygdala, right temporo-

parietal junction, and right posterior superior temporal sulcus. The results 

support the speculation that LKCM activates brain circuits related to 

empathy in response to emotional stimuli. 

The studies cited above suggest that LKM causes functional changes in 

specific areas and in inter-connections between areas, to generate social 

consciousness and empathy. However, as the names suggest, LKM and CM 
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emphasize loving kindness and compassion, respectively, in addition to 

empathy. 

A study was designed to examine the effects of focused-attention meditation

(FAM) and loving-kindness meditation (LKM) during the performance of 

cognitive and affective tasks ( Lee et al., 2012 ). There were 22 practitioners 

of FAM (11 experts and 11 novices) and similarly for LKM, 11 experts and 11 

novices. Comparisons were between states (meditation vs. baseline) and 

expertise (experts vs. novices; paired and unpaired t -tests). A conjunction 

approach was used to reveal regions common to the expert meditation state.

Both FAM and LKM appeared to influence the neural responses to affective 

pictures. 

The difference between FAM and LKM was apparent when participants were 

given emotion-processing tasks, involving viewing affective pictures. When 

viewing sad faces the FAM practitioners showed activation in areas related to

attention whereas in the LKM practitioners changes occurred in areas 

associated with compassion and emotional regulation. 

Summary 
These findings showed that different meditations are associated with distinct

neural activity during sustained attention and processing emotions. Hence, 

meditation causes changes in parts of the brain and modifies brain activity, 

in distinct ways based on the meditation technique. 

To our knowledge no study has checked whether detachment and empathy 

can co-exist as a result of meditation; and the pathway has not been 
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determined. The dorsal MPFC showed increased activation associated with 

mental activity during introspection ( Gusnard et al., 2001 ), which is 

believed to lead to detachment ( Raichle et al., 2001 ). The ventral MPFC has 

been associated with cognitive empathy ( Shamay-Tsoory, 2011 ). The 

ventral and dorsal MPFC are functionally connected via the amygdala ( Kim 

et al., 2011 ). It is speculated that this neural circuit, involving the dorsal and

ventral MPFC and the amygdala, a circuit which could be the basis for 

simultaneous detachment and empathy. It hence appears that detachment 

and empathy are associated with activation in closely connected areas of the

brain. 

Recommendations for Future Studies 
The above discussion suggests that detachment and empathy can be 

experienced simultaneously through meditation. A study of the effects of 

meditation would be interesting to test whether detachment and empathy 

can indeed co-exist. It would also be of interest to understand whether 

following the necessary training empathy could lead to compassion. The 

present speculation suggests that through meditation an individual can 

reach a mental state which is disengaged and detached, but retains the 

choice to engage with specific situations based on empathy. 
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