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Abstract 
Attentional stances are particular ways in which 
the location of the source or seat of attention is 
situated within bodily experience. The goal of the 
study is to use this untapped cognitive resource 
to refine the construct of mindfulness by 
providing objective measurement and 
experimental control of these aspects of 
mindfulness. Location of the seat of attention, 
also described as self-location or egocenter, has 
been shown to have measurable impact on 
cognitive skill, emotional temperament, and self-
construal, as well as social and moral attitudes.  
Our recent study has shown that the seat of 
attention can be volitionally self-regulated into 
various internal attentional stances that are stably 
associated with distinct patterns of cortical 
activation as measured with EEG. These results 
suggest that control of attentional stance should 
provide direct management of specific cognitive 
and emotional resources. Two specific global 
cognitive states associated with mindfulness are 
the positive emotional states of vipaśyanā and 
śamatha. The current study of the correlations of 
11 attentional stances for with positive emotions  
reveal the association of vipaśyanā with a diffuse 
attentional stance centered on the abdomen, and 
śamatha with a focused attentional stance 
situated along the midline of the body. In 
addition to advancing denotation and 
differentiation of these two distinct elements of 
mindfulness, these results provide the 
opportunity for more efficient mindfulness 
training. Such opportunity would benefit anyone 
needing stress-reducing mindfulness training, 
and in particular, for underserved individuals in 
society who are most in need of stress 
management. 
 

Introduction 
Meditative states such as mindfulness appear to 
be capable of description as specific, measurable 
attentional stances—particular ways in which 
the source or seat of attention is situated within 
bodily experience (Hartelius, Likova, & Tyler, 
2022). Such descriptions make possible rapid 
methods for arriving at a target meditative 
state—a skill that otherwise may take weeks or 
months to master (e.g., Dobkin et al., 2017; 
Mastriano, 2012; Van Doren et al., 2022). Given 
that mindfulness is currently a poorly defined 
construct applied to what may be a variety of 
“fundamentally different states, experiences, 
skills, and practices” (Van Dam et al., 2018, p. 
5), describing specific meditative states 
associated with mindfulness as distinct 
attentional stances will enable more precise 
definition, accurate objective measurement, and 
better control of mindfulness as an experimental 
variable.  
 
The origin or seat of attention is the bodily 
location from which the attentional ‘spotlight’ is 
felt to emanate, and at which the attended 
information is felt to impinge. Existing research 
on the seat of attention, also described as self-
location or egocenter, shows that it can be 
situated in various ways within the experienced 
body space (Hanley et al., 2020; Likova, 2012), 
and that differences in its location have 
measurable impact on cognitive skill, emotional 
temperament, and self-construal, as well as social 
and moral attitudes (Adam et al., 2015; 
Fetterman et al., 2020; Fetterman & Robinson, 
2013).    
 
A recent study by Hartelius et al. (2022) showed 
that this aspect of attention can be volitionally 
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self-regulated into various internal attentional 
stances, and that these stances are relatively 
stable as demonstrated by robust within-subject 
inter-run correlations of EEG-measured patterns 
of brain activation for each stance; trials with 8 
participants showed that most stances were 
associated with a unique cortical activation 
pattern in one or more frequency bands. This 
study also demonstrated that some attentional 
stances—that is, locations of the seat of 
attention—can be objectively associated with 
specific positive emotional states, suggesting that 
control of attentional stance should provide 
direct management of specific cognitive and 
emotional resources. This suggestion is 
supported by an earlier study with endurance 
athletes demonstrating that two different discrete 
attentional stances were associated with each of 
two tasks: a) reading a news story, and b) 
experiences of a flow state during athletic 
endurance practice (Hartelius, 2015; Marolt-
Sender, 2014).  
 
The capacity-modulating effect of changes in 
attentional stance suggests that this variable is 
key for regulation of global cognitive state (cf. 
McKilliam, 2020).  This raises the possibility that 
meditative states such as vipaśyanā and śamatha, 
commonly associated with mindfulness, might 
reflect particular attentional stances. If so, then 
self-regulation of the seat of attention might 
facilitate improved definition, induction, 
maintenance, and validation of these meditative 
states. For example, vipaśyanā meditation—one 
of the practices associated with mindfulness—is 
associated with awareness in the abdomen (e.g., 
Bien & Didonna, 2009) and is sometimes 
categorized as a state of attentional diffusion 
(e.g., Dakwar & Levin, 2009); as such, the 
predicted attentional stance for vipaśyanā would 
be a diffuse attentional state centered on the 
abdomen. Conversely, since śamatha is achieved 
through practice of focused attention (e.g., 
Hickey, 2021) or the focusing of oneself 
(Stevens, 2021), it should be associated with 
focused attentional stances.  
 
Given that experienced practitioners may 
combine śamatha with vipaśyanā, (e.g., 
Roychowdhury, 2021), one might expect the two 

types of stances to be contiguous in body space. 
Since these states are also associated with 
attainment of qualities such as bliss (e.g., 
Halkias, 2019) and serenity (e.g., Apple, 2015), 
they would likely have a robust association with 
positive emotions. The current study employed 
neuroimaging to investigate these hypotheses. 
 
Methods 
Whole-head EEG was measured in eight 
participants (5F/3M) aged 32–71 (mean = 54) 
with facility in attentional self-regulation, using 
a high-density 128-lead EEG array while in 
either focused and diffuse stances centered in 
various locations in the head, chest, abdomen, 
and head+torso, covering the likely range of 
options (Fig. 1).  
 
Our results of EEG measure of attentional 
stances were compared with brain activation 
patterns derived from an EEG study of positive 
emotional states (Hu et al., 2017; see Figs. 2), 
together with the separate variable of 
arousal(Fig. 3). The current analysis focused on 
identifying stances associated with multiple 
positive emotions, then distinguished attentional 
stances that included correlation with neural 
arousal from those that did not, in order to assess 
the predicted associations with either the 
śamatha or vipaśyanā forms of meditation. 
 
Results  
The analysis showed that three of the eleven 
attentional stances were associated with more 
than one positive emotion, and each of these was 
strongly correlated in the beta and gamma bands 
with at least three positive emotions (see Figs.  3, 
4). Two of these stances also correlated strongly 
with neural arousal: a stance focused in front of 
the spine in the core of the body, and one focused 
in the peripersonal space above the head. These 
two stances align with the expected 
characteristics of śamatha meditation, a practice 
that likely employs a stance extending to include 
both the spine and the peripersonal space above 
the head. These two stances align with the 
expected characteristics of śamatha meditation, a 
practice that likely employs a stance extending to 
include both the spine and the peripersonal 
region above the head (see Fig. 5A). 
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Fig. 1. Attentional stances measured 
for correlation with positive emotions 
and comparison with traditional 
characteristics of vipaśyanā and 
śamatha states. 
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Fig. 2. EEG spatial patterns for 10 positive emotions, plus arousal. Note that these emotions are a mostly highly distinct from 
each other in one or more frequency bands (from Hu et al., 2017; reproduced with permission). 
 
 

 
Fig. 3. Correlation between average power spectra (differences from non-Null mean) we have measured (Hartelius et al., 
2022) and emotional correlation topography in Hu et al. (2017) in five frequency bands. The abs[correlation] ≥ 0.5 are 
indicated by triangles. Across 32 scalp locations, correlations ≥ 0.5 are significant at p ≤ 0.002. The maximum within-band 
abs[correlation] above this threshold is marked with a dot. The frequency band with maximum correlation for each state is 
marked with a black circle. 
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 The third stance correlated with multiple positive 
emotions but not with neural arousal: it being a 
diffuse attentional stance centered on the 
abdomen, which matches well with the predicted 
stance for vipaśyanā meditation (Fig. 5B). Thus, 
the two predicted associations for the śamatha and 
the vipaśyanā forms of meditation were borne out 
in the EEG analysis of the attentional stances, and 
aligned along the central body axis. 

Discussion & Conclusions 
While further testing is needed, this promising 
analysis suggests that quantitative data, graphic 
experiential descriptors, and traditional accounts 
are capable of resolution into a simplified and 
measurable operational description for specific 
meditative states associated with mindfulness. If 
confirmed in larger-scale future research, such 
results would greatly simplify teaching, 
induction, maintenance, and control for such 
states in experimental settings, thereby 
advancing their scientific study. 
 
In addition to utility for meditation research, 
these results have more immediate pragmatic 
value for efficient dissemination of stress 
management based on mindfulness practice, 
especially to underserved populations who may 
not have time or resources to invest in lengthy 
trainings, as well as overloaded time-deficient 
executives Mindfulness-based stress reduction 
(MBSR) trainings typically require several hours 
of training per week for eight weeks (e.g., 
Dobkin et al., 2017), and may cost many 
hundreds of dollars, placing them out of reach for 
many individuals under high financial stress or 
heavy caretaking responsibilities. 
 
Given that mindfulness training often includes 
visualized cues, while attentional stance for self-
regulation of global cognitive state relies instead 
on interoceptive capabilities that tend to be well 
developed in blind individuals (Radziun et al., 
2022), such an approach to mindfulness practices 
may be particularly well adapted to this 
population. Vision loss is a highly stressful event 
(Bittner et al., 2010; Sabel, 2018) that has a 
substantial negative impact on well-being 
(Nyman et al., 2012) and quality of life (Rai et 
al., 2019), requiring the adoption of novel coping 
strategies for improved adaptational outcomes 
rather than reliance on existing strategies 
(Brennan & Cardinali, 2000). Personal practice 
of mindfulness among blind and low vision 
individuals has been associated with increased 
social, emotional, and physical health (Marquès-
Brocksopp, 2014), and mindfulness meditation 
has been shown to reduce stress biomarkers 
(Dada et al., 2018) and both increase optic 
perfusion and decrease interocular pressure in  

 
Fig. 4. The “abdomen diffuse” attentional stance (gray 
disk) correlated with awe and gratitude in the beta band 
and with serenity in the gamma band; the “core focused” 
stance (tick black line) correlated with amusement, 
interest, joy, and arousal in the beta band; the “above 
head focused” stance (star) correlated with amusement, 
interest, joy, and arousal in the beta band and amusement, 
joy, and arousal in the gamma band; all correlations ≥ 0.5 
(i.e., significant at p ≤ 0.002). 
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Fig. 5A. The attentional stance of śamatha. The two 
attentional stances strongly correlated with positive 
emotions and with neural arousal accord with traditional 
characterizations of the śamatha state, suggesting that these 
neural functions reflect the attentional stance of śamatha.  
 
glaucoma (Dada et al., 2021a, 2021b), but an 
initial review of literature has found no studies 
focused on adapting mindfulness practices to blind 
populations. Future studies should extend 
evidence for enhanced interceptive mindfulness  

 
 

Fig. 5B. The attentional stance of vipaśyanā. That the 
single attentional stance strongly correlated with positive 
emotions and associated with the abdomen accords with 
traditional characterizations of the vipaśyanā state, 
suggesting this is the attentional stance of vipaśyanā.  
 
mechanisms in diverse populations such as the 
blind, preliminary to scientifically informing its 
incorporation in future vision rehabilitation 
protocols. 
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This approach to conceptualization and 
measurement of two specific global cognitive 
states associated with mindfulness offers 
advancement toward increased accuracy in 
denotation and differentiation of distinct elements 
now encompassed under the broad umbrella of 
states associated with mindfulness offers 
advancement toward increased specificity in 

denotation and differentiation of distinct elements 
now encompassed under the broad umbrella of 
mindfulness. It can also provide a pragmatic way 
forward for streamlining mindfulness training for 
individuals in society who are most in need of 
simplified stress management strategies. 
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