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ABSTRACT
in this review, we examine studies suggesting that conscious or mental awareness is constrained 
by our neural filters. these filters include sensory receptors, the ascending reticular activating 
system and the thalamus, the default mode network, and left hemisphere language centers. 
these filters limit our perception of the world to a narrow range of energy frequencies, make 
sense of space and time, and prioritize internally generated narratives (associated with language 
and conceptuality). we then present studies indicating that when the activity within these filters 
is reduced or absent—such as in near-death experiences, deep meditation, or the use of 
psychedelic compounds—we may gain access to a wider awareness, experience transcendence of 
time and space, and ego dissolution. this expanded state might enable the mind to potentially 
access intuitive, nonlocal information beyond the limitations of the five senses.

Introduction

The prevailing philosophical hypothesis concerning 
the ontological nature of reality is rooted in physical-
ism, or materialism, which asserts that all dimensions 
of human experience can be understood through fun-
damental biological processes. This perspective, 
grounded in classical physics, maintains that space 
and time are essential components of reality, and all 
aspects of mind and consciousness are produced by 
the brain and its associated neurophysiological pro-
cesses (Cohen & Dennett, 2011; Kim, 2000).

To explain how we perceive reality, Broadbent and 
others developed the idea that the brain filters sen-
sory information (Broadbent, 1958; Driver, 2001; Kelly 
& Kelly, 2007). Broadbent suggested that to selectively 
attend to specific stimuli, the brain must filter and 
extract relevant information from the overwhelming 
amounts of incoming sensory data. He proposed that 
the nervous system initially filters stimuli based on 
physical properties such as spatial location or pitch 
(in the case of hearing). In later stages, further filter-
ing processes isolate features like the meaning of spo-
ken words. This continuous filtering protects the 
processing system from overload, allowing focus to 

remain on the most relevant aspects of environmental 
information (Broadbent, 1958; Driver, 2001).

However, for over a century, many scientists have 
proposed that the brain functions as a filter to a more 
fundamental aspect of reality—consciousness itself. 
William James, often considered the father of 
American psychology, suggested that the brain signifi-
cantly limits our access to a vast ‘information field’, 
which he referred to as the ‘mother sea of conscious-
ness’. Unlike many of his contemporaries, James 
argued that ‘the brain transmits only a small portion 
of the information it receives to conscious awareness’ 
(Bergson, 1896; James, 1902, 1976, 2007; Myers, 1904). 
This perspective, commonly known as the filter the-
ory, posits that the brain serves a permissive or trans-
missive function, modulating access to an expanded 
consciousness or mind. James, along with Myers and 
Bergson, hypothesized that the brain is not the gener-
ator of mind and consciousness but rather an organ 
that adapts a broader consciousness to the practical 
demands of daily life. Under typical conditions, the 
brain acts as an interface, selecting, focusing, and 
constraining the processes of mind and 
consciousness.
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Theories proposing the primacy of consciousness 
(Hoffman, 2014; Kastrup, 2017; Kelly et  al., 2015) 
often referred to as theories of non-local conscious-
ness, challenge the notion that consciousness can be 
fully explained by neuronal activity within a causally 
closed system of purely physical processes. In this 
sense, nonlocal consciousness refers to the hypothe-
sis that consciousness is a fundamental aspect of 
reality and that certain cognitive or perceptual phe-
nomena may occur beyond the constraints of 
brain-based neural processing and standard sensory 
inputs. This idea suggests that under specific condi-
tions—such as altered states, deep meditation, or 
near-death experiences—conscious awareness may 
extend beyond the individual organism, potentially 
interacting with an information field or broader cog-
nitive domain not yet fully understood within cur-
rent neuroscientific frameworks (Figure 1 illustrates 
this conceptual framework). Such theories propose 
that consciousness extends beyond the confines of 
the brain,1 transcending conventional notions of 
time and space (Daw & Roe; Kuhn, 2024; Herce, 
2016; Wahbeh et  al., 2022; Van Lommel, 2013). 
From this perspective, space-time is seen as a con-
struct of the observer rather than an objective, a 
priori reality. It is conceived as a representation pro-
portional to the observer’s potential knowledge—or, 

conversely, their ignorance (Hoffman, 2014; Hoffman 
& Prakash, 2014).

Neuroscientists have now identified many networks 
in the brain that serve as different types of attentional 
filters, reducing the overwhelming amount of informa-
tion constantly bombarding the senses. Given the 
brain’s limited processing capability, attentional filters 
that limit incoming information are essential to our 
ability to function effectively in daily life (Broadbent, 
1958; Kelly & Kelly, 2007). However, one question that 
neuroscientists are also currently raising is whether 
these filters—while limiting much irrelevant informa-
tion, and thus enhancing the possibility of survival 
within the world—, may also filter out information 
that allows for a more expansive perception of the 
world, the information that may contribute to percep-
tions of a wider awareness that intuitive and mystical 
experiences are made of (Brewer et  al., 2011; Kelly & 
Kelly, 2007; Woollacott & Shumway-Cook, 2020).

In this review of the brain’s filtering processes, we 
will first examine the function of identified filters 
(Figure 2), highlighting their positive attributes in 
contributing to selective attention and the individual’s 
identity and role in the world. We will then explore 
research investigating potential expansions in percep-
tion when some of these filters are reduced in activity 
or eliminated. Such expansions can occur during deep 

Figure 1. Brain filter theory and expanded consciousness. according to the brain filter theory, the brain functions as a filter that 
shapes our perception of reality by constraining a more fundamental consciousness (depicted at the base of the figure). through 
this filtering process, we construct space, time, and a sense of self as separate entities (depicted in the upper portion of the 
figure). when these cognitive filters are weakened or bypassed—such as during near-death experiences, deep meditation, or the 
use of psychedelic compounds—our awareness may expand beyond ordinary constraints. this altered state can lead to a tran-
scendence of time and space, ego dissolution, and access to intuitive, nonlocal information beyond the five senses.
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meditation, near-death experiences, cerebrovascular 
strokes affecting specific brain regions, psychedelic 
compounds ingestion, and trance states.

Sensory receptor bandwidths

Filtering of perceptual information begins at the very 
periphery of the individual, in the eyes, ears, nose, 
tongue, and skin, related to the physical properties of 
the receptors, before cortical filters further reduce 
access to vibratory sensory information. The five 
types of sensory receptors themselves canalize and 
restrict our perception of the electromagnetic, vibra-
tory, and electrochemical information that exists all 
around us. Examples include the three pigments in 
the visual receptors, which only pick up 3 ranges of 
wavelengths (from 370 to 730 nm) out of the whole 
vibratory spectrum—what we perceive as variations of 
blue, green, and yellow colors (Kolb, 2011). Other 
species have a slightly broader perceptual sensitivity, 
with birds and certain insects sensitive to light vibra-
tions in the ultraviolet range, and reptiles and fish 
perceive vibrations in the infrared range, both higher 
and lower than human visual perceptual limits 
(Klemas, 2013).

Similarly, the human auditory system is sensitive 
only to vibratory frequencies ranging from 20 to 
20,000 Hz (Ehret & Göpfert, 2013). This means ultra-
sonic and infrasonic sounds are undetectable by the 
human ear, whereas other species, such as dogs, can 
hear sounds up to 45,000 Hz, and bats can detect 
vibrations up to 100,000 Hz (Barber et  al., 2020; 
Strain, 2011). Finally, the human olfactory system is 
much poorer in sensitivity than many other mam-
mals, including dogs and elephants, as it is capable of 
detecting and discriminating far fewer distinct mole-
cules (Laska & Salazar, 2015; Von Dürckheim, 2021).

The ascending reticular activating system and 
the thalamocortical loop

Although additional filtering occurs at nearly every 
level of the nervous system hierarchy as sensory 
impulses ascend from the periphery to the central 
nervous system, the next major filter is the ascending 
reticular activating system (ARAS). The ARAS is a 
network of neurons primarily originating in the brain-
stem that plays a central role in filtering and regulat-
ing sensory input as it moves toward centers 
responsible for conscious awareness (Yeo et  al., 2013). 

Figure 2. the location of neural filters that regulate access to expanded states of consciousness and the broader ‘sea of con-
sciousness’. these filters may function as a gating system that restricts access to non-ordinary states and non-local information, 
such as those reported in meditative, mediumistic, psychedelic, or near-death experiences. In green, the brainstem represents the 
ascending reticular activating system; in yellow, the thalamus; in cyan, the medial prefrontal cortex and posterior cingulate cor-
tex, regions of the Default Mode network; in red, the posterior parietal cortex; in blue, the left hemisphere conceptual filters.
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Processes within the ARAS are believed to heighten 
the attentional state of specific neurons in the cortex, 
creating optimal conditions for the conscious percep-
tion of certain sensory impulses while filtering out 
others. Research indicates that sensory gating by the 
ARAS inhibits unnecessary sensory information from 
a sensory channel, allowing more salient information 
to pass to the cortex (Huang et  al., 2023).

The ARAS is a component of the reticular forma-
tion primarily projecting to nuclei within the thala-
mus, a pivotal relay center in the mid-brain. The 
thalamus, along with the thalamo-cortical loop, regu-
lates our attentional focus, enabling us to concentrate 
on specific aspects of our surroundings while filtering 
out extraneous sensory inputs. Without this selective 
filtering, the executive attention system in the pre-
frontal cortex would be inundated by peripheral sen-
sory information relayed directly from the thalamus.

Another way that the thalamus takes this filtering 
even further is through the reverberating 
thalamo-cortical internal circuitry that competes with 
sensory inputs for attentional focus (Llinás & Parè, 
1996). This internal loop from the cortex to the thal-
amus and back can dominate all our perceptions, 
with previous memories and our verbal stories. This 
means that, under normal conditions, brain inputs 
from our current thoughts can be more powerful than 
inputs from the world around us in creating our per-
ception of reality. The manifestations of the process-
ing of this internal circuitry are most obvious, for 
example, when one is out walking and realizes after a 
few minutes that they have not noticed any of the 
scenery they have passed by, due to being lost in the 
memory of a recent conversation with a colleague.

The Default Mode Network

The next filter discussed in this manuscript, the 
Default Mode Network (DMN), is associated with 
higher-order cognitive functions and serves as the 
source of the continuous background narratives and 
stories that shape our limited sense of self (Davey 
et  al., 2016; Weiler et  al., 2016). While in a resting or 
mind-wandering state, the brain is primarily engaged 
in the self-referential processing of emotions and 
thoughts, only interrupting this activity when atten-
tion is required for external stimuli or specific tasks. 
Notably, nearly 90% of the brain’s energy consump-
tion is dedicated to supporting the DMN (Passow 
et  al., 2015).

The DMN is considered by many neuroscientists to 
be the source of the self-referencing nature of the ego 
(Carhart-Harris & Friston, 2010), the individualized 

notion of self that identifies with thoughts, emotions, 
and the diverse social roles one plays in the world 
(Davey et  al., 2016; Raichle et  al., 2001). Key regions 
of the DMN, including the posterior cingulate cortex 
(PCC) and the medial prefrontal cortex (mPFC), play 
pivotal roles in self-referential processing, autobi-
ographical memory, and self-reflective thinking 
(Northoff & Bermpohl, 2004). Specifically, the PCC 
supports internally directed cognition, such as 
self-referential processing, autobiographical memory 
retrieval, and future-oriented planning (Kim, 2012; 
Leech & Sharp, 2014). The mPFC is crucial for pro-
cessing self-referential information, particularly in 
emotional contexts (De Pisapia et  al., 2019).

Using high-resolution functional MRI scanning in 
individual subjects, research has shown that areas 
involved in mental orientation in space, time, and 
person produce an adjacent pattern of activity that 
partially overlaps with the DMN (Peer et  al., 2015). 
The anatomical adjacency and overlap between space, 
time, and person regions add neuroanatomical evi-
dence for the interrelations between these domains on 
the cognitive level. Furthermore, the temporoparietal 
junction—a polysensory cortical area that converges 
somatosensory, auditory, and visual stimuli (Bremmer 
et  al., 2002; Grüsser et  al., 1990; Matsuhashi et  al., 
2004)—is closely associated with the ego dissolution 
phenomenon (Tagliazucchi et  al., 2016). Collectively, 
the DMN contributes to the conceptualization of the 
narrative self as distinct and separate from the exter-
nal world (Weiler et  al., 2024).

Ego dissolution (also called ego loss, ego disintegra-
tion, ego death, or self-loss) refers to a profound alter-
ation in the sense of self, where an individual’s usual 
boundaries and sense of personal identity become less 
distinct or disappear entirely. During such experiences, 
the ordinary sense of self is replaced by a sense of 
union with an ultimate reality underlying all of mani-
fest existence—the famous ‘cosmic consciousness’ expe-
rience (Letheby & Gerrans, 2017), and individuals no 
longer perceive themselves as a separate entity (Yaden 
et  al., 2017). It should also be noted that though a 
complete dissolution of the self may be possible in 
some experiences, these shifts in awareness may be 
more typically seen as a sense of connection with oth-
ers and the universe, but at the same time, keeping 
some sense of the self that perceives or is aware.

Left hemisphere conceptual filters

In addition to the narrative and added temporal and 
spatial filtering of the DMN, the left hemisphere net-
works are important conceptual filters. The left 
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hemisphere brain areas are involved with different 
aspects of language processing, including Broca’s area 
(involved in thinking about words and speech/lan-
guage production), Wernicke’s area (involved hearing 
words and speech/language comprehension and recog-
nition), occipital lobe areas (involved in readings 
words), and motor cortex areas (involved in speaking 
words) (Sholihah, 2022). Furthermore, research has 
shown that the left hemisphere is involved in the pro-
cessing of both concrete and abstract words (Binder 
et  al., 2005), and logic (Baggio et  al., 2016). 
Furthermore, the time-orientation system, which is 
crucial for our perception of time and temporal pro-
cessing, is strongly lateralized to the left hemisphere 
(Peer et  al., 2015). This specialization highlights the 
importance of the left hemisphere in our ability to 
organize and structure our experiences, as well as to 
navigate the temporal aspects of our lives effectively.

The right hemisphere of the brain, in turn, has 
been consistently associated with various cognitive 
and behavioral functions that differ from the more 
analytically oriented left hemisphere. Research has 
linked, for instance, the right hemisphere to the pro-
cessing and perception of emotions (Lindell, 2013), as 
well as the facilitation of creative thinking (Hertenstein 
et  al., 2019), intuitive decision-making, and holistic 
processing (Schore, 2014), and artistic expression 
(Mendez, 2004).

The relationship between language and perception 
has been a topic of growing interest among research-
ers. Emerging evidence suggests that language plays a 
pivotal role in shaping our perceptual experiences and 
thought processes. As Vulchanova et  al. (2019) have 
compellingly demonstrated, the language regions of 
the brain are intimately involved in color perception 
during visual search tasks, enhancing the activation 
levels of specific portions of the visual cortex 
(Vulchanova et  al., 2019). This finding underscores 
the notion that language functions not merely as a 
means of communication but as a filter and framer 
that directs our attention to certain aspects of the 
world, ultimately affecting the discrimination and pri-
oritization of visual stimuli (Ting Siok et  al., 2009).

Of note, the neuroanatomist Dr. Jill Bolte Taylor 
emphasized these differences between the left hemi-
sphere language centers and the right hemisphere 
when she described her mental and emotional state 
after experiencing a stroke to the left side of her 
brain, in which she says she lost her language centers. 
She said: ‘I shifted from the doing-consciousness of 
my left brain to the being consciousness of my right 
brain …from feeling small and isolated to feeling 
enormous and expansive’ (pp. 68–69). She adds that 

immediately after the stroke, she had lost many of her 
brain’s perceptual filters and thus felt that light was 
uncomfortable and that sound ‘blasted her brain 
senseless’ (Taylor, 2009, p. 72).

In the context presented, McGilchrist (2009) sug-
gests that the dominance of the left brain in our 
mechanistic era has led to a diminished appreciation 
of more holistic perceptions of reality. Language, as a 
cognitive tool, helps bring certain aspects of the world 
into focus while relegating others to the background. 
This linguistic processing, in turn, divides the world 
into discrete components, with duality as a defining 
characteristic of most concepts. This perspective high-
lights the potential limitations of a left-brain-domi-
nant approach and underscores the importance of 
maintaining a balanced and nuanced understanding 
of the world.

Summary discussion of the evidence for 
neural filters and possible constraints they 
impose on perception

We hypothesize that our conscious or mental aware-
ness, which is fundamental and non-local (Theise & 
Kafatos, 2016), is typically restrained by the processes 
underlying these neural filters, thus limiting our expe-
rience to perceptions of our thoughts and our five 
senses (Figure 1). The benefit of sensory filters, the 
ARAS, and the higher-level DMN and language filters 
is that they screen out unnecessary environmental 
inputs, allowing us to focus on the information most 
critical for our survival. Filtering within the conceptual 
and language systems also enables us to concentrate on 
specific aspects of the world, facilitating the effective 
manipulation of objects within our environment.

These filtering mechanisms demonstrably limit 
one’s perception of the world to a small range of 
energy frequencies (e.g. visual, auditory, olfactory). 
They also facilitate the dominance of internally gener-
ated narratives (associated with language and concep-
tuality) over sensory information through activity 
within the DMN and the thalamo-cortical loop. 
Additionally, these filters constrain our awareness of 
the perception of parts rather than a whole, a ten-
dency associated with left-hemisphere dominance 
prevalent in modern cultures. As a result, we perceive 
a narrow bandwidth of the universe, focused on 
self-referential internal narratives that mask the con-
nections and interdependencies between individuals 
and the environments they inhabit. What if these fil-
ters also limit our mental awareness of a broader real-
ity, or what James referred to as the ‘sea of 
consciousness’?
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Research has shown that when these filters are dis-
rupted or absent, individuals can enter what is com-
monly referred to as ‘non-ordinary’ or ‘expanded 
states’ of consciousness (Erritzoe et  al., 2024), and 
expand their ‘experiential repertoire’ (Timmermann 
et  al., 2023). Others use the term ‘nondual awareness’ 
(Cooper et  al., 2022), which is characterized by a feel-
ing free of boundaries between the self and the envi-
ronment, transcending egoic consciousness (Tang 
et  al., 2015). This is frequently accompanied by a pro-
found sense of universal connection (Shaafi & Mehdi 
EL Amine, 2024), a noetic quality (i.e. the experience 
is perceived as objective truth), sacredness, bliss, 
peace, love, and distortions in space and time (Barrett 
et  al., 2015; Griffiths et  al., 2006). Individuals may 
report a perception of being ‘at one with a larger 
whole’ (Pedersen et  al., 2021) or a deep connection 
with the universe (Mcculloch et  al., 2022).

Relatedly, ego-dissolution—a state in which 
ego-boundaries (i.e. one’s concept of self) dissolve, 
leading to a significant or complete loss of 
self-awareness—is often used to describe these experi-
ences (Blatchford et  al., 2021; Letheby & Gerrans, 
2017; Stoliker et  al., 2022; Van Mulukom et  al., 2020). 
The self, comprising experiences, thoughts, emotions, 
and actions, defines who we are as individuals; during 
ego-dissolution, these defining elements are stripped 
away, leaving only pure awareness without a sense of 
self (Letheby & Gerrans, 2017).

In this manuscript, we propose that diminished 
activity in specific neurological filters may not only 
precipitate expanded states of consciousness but also 
enable access to nonlocal information that transcends 
the conventional boundaries of the five senses, space, 
and time. While a physicalist perspective often dis-
misses experiences of oneness as mere illusions result-
ing from atypical neural functioning during standard 
awareness, we present empirical data that challenge 
this notion. We recognize that reduced activity in the 
default mode network (DMN) and associated networks 
is well-documented in altered states of consciousness; 
however, the interpretation of these states as potential 
access points to an independent, non-brain-based real-
ity represents an intriguing hypothesis that warrants 
rigorous experimental validation.

Phenomena that contribute to reducing the 
dominance of these filters

Deep meditation

There is a developing body of research that offers 
clues about processes that attenuate the brain’s 

filtering functions. This emerging area of study 
includes investigations into various meditative prac-
tices that effectively reduce activity in the brain’s 
DMN and the role of the executive system in this 
attenuation process (Raffone et  al., 2019). For exam-
ple, research has shown that two main nodes of the 
DMN—the PCC and the mPFC—were significantly 
deactivated during meditation sessions in long-term 
meditators compared to novice participants (Brewer 
et  al., 2011). This finding suggests that the 
self-referential activity, a key function of the DMN 
that creates and sustains the experience of a separate 
self-sense, is significantly reduced during meditation 
in advanced practitioners (Carhart-Harris & 
Friston, 2010).

Schoenberg et  al. (2018) studied advanced medita-
tion in Indo-Tibetan Buddhist practitioners, exploring 
neural changes associated with deepening meditative 
absorption. This state involves a unified, compassion-
ate experience of oneness, with diminished 
self-referential thoughts and a pervasive sense of 
interconnected consciousness. The research noted a 
significant reduction in DMN activity during the ini-
tial meditation phases. Specifically, between baseline 
and the first phase of meditation, as participants set-
tled into the practice, there was a shift toward a more 
‘effortless’ state, marked by a reduction in brain 
energy. This was evidenced by a decreased gamma 
current density vector across EEG frequencies and 
regions of interest, along with reduced activity in the 
DMN. As participants entered deeper meditative 
states, there was a slight progressive increase in brain 
energy. The researchers hypothesize that this is 
because the attainment of each state engaged more 
complex executive attention functioning and active 
alertness, culminating in a state described as ‘bril-
liantly awake’ (Schoenberg et  al., 2018). Schoenberg 
and colleagues believe this change was not cognitively 
driven through intention, per se, but rather effort-
lessly sustained by the meditator. This is because 
global brain energy remained substantially lower than 
baseline levels.

To better understand the neural correlates of 
advanced states of concentrative and absorptive med-
itation, a review was made of phenomenology and 
neuroscientific studies of a type of meditation known 
as jhana (Yang et  al., 2024). This meditation encom-
passes eight layers of deep concentration, awareness, 
and internal experience. It is achieved through intense 
concentration or absorption into an object of medita-
tion resulting in a dissolution of spontaneous mental 
content. In one functional MRI study of a single 
jhana adept meditator (Hagerty et  al., 2013), the 
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authors found reduced activation in brain visual and 
auditory processing regions, as well as language, 
somatosensory, and posterior-parietal areas during the 
successive stages of meditation compared to resting 
states. The researchers note that these findings con-
firm the results described by Yang et  al. (2024), which 
link these regions to deep absorptive meditation, 
characterized by decreased external awareness, reduced 
verbalization during intervals, and a diminished sense 
of spatial boundaries.

In another EEG study of 29 experienced jhana 
meditation practitioners (Dennison, 2019), disruption 
of the self-referential corticothalamic loop (discussed 
above as a prominent brain filter involved in the 
internal narrative) was reported. The study also 
revealed substantial changes in the neurophysiological 
signals during this jhanic meditation, reflecting signif-
icant disruption and inhibition of the default mode 
narrative processing, resulting in a volitional change 
in consciousness.

Could this reduced filtering, unbounded by egoic 
referential coordinates, be associated with a clearer, 
more subtle perception of reality? Several researchers 
have begun to hypothesize that this is indeed the case 
(Cooper et  al., 2022; Kelly & Kelly, 2007; Woollacott 
& Shumway-Cook, 2020). Research has shown that 
deep meditative states can lead toward a global disso-
lution of the sense of self, with passive gestures of 
‘letting go’ driving this dissolution (Nave et  al., 2021). 
Furthermore, there is robust evidence that adept med-
itators can profoundly change the self-world structure 
of their experience, suggesting that these altered states 
of consciousness may enable a more direct and unfil-
tered perception of reality (Ataria et  al., 2015; 
Dor-Ziderman et  al., 2013).

First-person perspectives of the meditation process 
also support this understanding. In a study of the 
perceptual changes associated with his extensive med-
itation practice, a professor of psychology describes 
his own perceptual shifts after deep meditation 
(Walsh, 1983):

Sensitivity and clarity frequently seem enhanced fol-
lowing a meditation sitting or retreat. Thus, for exam-
ple, at these times it seems that I can discriminate 
visual forms and outlines more clearly. It also feels as 
though empathy is significantly increased and that I 
am more aware of other people’s subtle behaviors, 
vocal intonations, and the like, as well as my own 
affective responses to them. The experience feels like 
having a faint but discernible veil removed from my 
eyes, and that the veil is made up of hundreds of 
subtle thoughts and feelings. Each one of these 
thoughts and feelings seems to act as a competing 

stimulus or “noise” that thus reduces sensitivity to 
any one object. Thus, after meditation, any specific 
stimulus appears stronger and clearer, presumably 
because the signal-to-noise ratio is increased. These 
observations provide a phenomenological basis and 
possible perceptual mechanism to explain the find-
ings that meditators in general tend to exhibit height-
ened perceptual sensitivity and empathy. (pp. 43–44)

We believe that this scientist’s first-person perspec-
tive of post-meditation perception—describing it as 
removing a discernible veil composed of hundreds of 
competing thoughts and feelings—is a powerful image 
that effectively captures the reduction in the func-
tional filtering of the DMN.

Research has also explored the effect of deep states 
of meditation on the activity in left-hemisphere lan-
guage centers and parietal lobe networks involved in 
spatial orientation. Using single photon emission 
computed tomography to measure changes in brain 
activity in advanced meditators, a study observed sig-
nificant shifts when participants reached deep states 
of meditation associated with a clear feeling of 
unity-awareness (D’aquili et  al., 2001). During these 
peak meditative states, participants transitioned from 
experiencing individuality to feeling a sense of one-
ness with the universe. Notably, at the height of med-
itation, there was a marked decrease in activity in the 
left hemisphere language centers and the orientation 
areas in the posterior parietal lobe.

Interestingly, deep absorption in the narrative of an 
experience may create a similar phenomenon to the 
experience itself. A study examining brain activity 
changes while participants were simply reading per-
sonally meaningful spiritual experiences, found that 
this was also associated with reduced activity in the 
left temporoparietal junction (Miller et  al., 2019). 
More specifically, individuals described a situation in 
which they felt a strong connection with a higher 
power or a spiritual presence, a connection to some-
thing bigger than themselves, a oneness, or a strong 
force. These results suggest that the filtering processes 
related to conceptuality and spatial-temporal orienta-
tion were diminished, allowing for a broader aware-
ness beyond conventional perceptions of time and 
space to emerge.

Is there evidence to suggest that meditators not 
only experience an expansion of awareness as a result 
of their practice but also gain access to non-local 
information? Research suggests that they do. A study 
by Radin and colleagues (Radin, 2015; Radin et  al., 
2011) asked if states of awareness of advanced medi-
tators can transcend the usual boundaries of the sub-
jective present. They investigated this type of 



8 M. wOOllAcOtt AND M. weileR

experience in eight experienced meditators and eight 
nonmeditators, recording 32 channels of EEG before, 
during, and after exposure to unpredictable light and 
sound stimuli. They hypothesized that if some aspect 
of consciousness extends beyond the present moment, 
then prestimulus electrocortical signals would differ 
depending on stimuli that were about to be selected 
by a truly random process, and if these experiences 
were catalyzed through meditation practice, then pre-
stimulus differences should be more apparent in med-
itators than in nonmeditators. Their results indicated 
that the control and meditator groups had significant 
prestimulus differences before audio tone stimuli in 
14 of the 32 channels (p < .05, two-tailed, with eight 
channels showing p < .005, two-tailed). This suggests 
that a sense of awareness extending into the future 
may be cultivated through meditation. Importantly, 
Radin and colleagues address in their publication 
many potential arguments for flaws in their data and 
demonstrated how they carefully controlled for each 
possibility, including the presence of physical or prob-
abilistic cues about upcoming stimuli, the use of inap-
propriate or ad hoc analytical methods, violations of 
statistical assumptions, anticipatory strategies, and sta-
tistical false positives. As a result, we are confident in 
the validity of their findings.

A second study exploring precognition in Tibetan 
Buddhist monks (Roney-Dougal & Solfvin, 2011) 
showed parallel results. The monks were asked to rate 
each of four pictures as to how likely it was to be 
selected randomly as the target to be viewed at the 
end of each session. They found that the two most 
experienced meditators (both lamas) had mean psi 
scores that were significantly above chance (p = .04). 
The experimental results of both studies indicated 
that these individuals were able to experience nonlo-
cality in the time/space continuum, a phenomenon 
that is challenging to explain under the hypothesis 
that the brain is the sole creator of consciousness.

Psychedelic compounds

The research findings on meditation bear intriguing 
similarities to numerous studies exploring the effects 
of psilocybin on brain networks. Specifically, both 
deep states of meditation and psilocybin ingestion 
show comparable patterns of activity in the mPFC 
and PCC of the DMN, suggesting similar levels of 
deactivation in both states (Figure 3, [Barrett & 
Griffiths, 2018; Carhart-Harris & Friston, 2010; 
Thomas et  al., 2017]). Surprisingly, the profound con-
sciousness alterations under the influence of psilocy-
bin were only associated with decreases in the regional 

blood flow specific to the hub regions of sensory and 
self-referential information processing in the thala-
mus, anterior and posterior cingulate, and mPFC. The 
authors suggest that psychedelic effects are primarily 
due to the release from DMN inhibition leading to 
‘unconstrained cognition’ (Carhart-Harris et al., 2012). 
However, taking a physicalist perspective, they also 
propose that these effects stem from global increases 
in brain network integration, rather than from a 
reduction in the brain’s filtering processes.

It is compelling to note that in both the meditation 
and psilocybin studies, lowering activity in the DMN 
was correlated with an increased sense of unity con-
sciousness and ego-dissolution (Palhano-Fontes et  al., 
2015). In particular, many contemplative traditions 
explicitly aim at dissolving the sense of self by elicit-
ing altered states of consciousness through medita-
tion, while classical psychedelics are known to produce 
significant disruptions of self-consciousness, a phe-
nomenon known as drug-induced ego dissolution 
(Letheby & Gerrans, 2017).

Barrett and Griffiths (2018) have documented 
first-person experiences of this phenomenon in their 
studies, showing the mystical nature of these experi-
ences. One person said:

It felt more real than any reality I have experienced… 
It was when I surrendered to this that I felt like I let 
go. I was gone… or should I say this earthly part of 
me was. I was in the void. This void had a strange 
and indescribable quality to it in that there was noth-
ing to it but this feeling of unconditional and undy-
ing Love… Time and Space did not exist there. 
(Barrett & Griffiths, 2018)

Mediumship and shamanism

Although less studied than meditation and psilocybin 
experiences, trance states—particularly in the medi-
umistic practice of trance writing—also exhibit reduc-
tions in brain activity. Peres et  al. (2012) found that 
expert mediums showed decreased brain activity 
during trance writing in multiple regions, including 
the left culmen, left hippocampus, left inferior occip-
ital gyrus, anterior cingulate, superior temporal gyrus, 
and precentral gyrus. These areas are crucial for lan-
guage processing and conceptual filtering. In contrast, 
novices exhibited a marked increase in activity across 
these same regions during trance writing. Notably, 
despite the reduced brain activity in experts, their 
written content was rated as more complex than their 
non-trance writing. Similarly, Delorme et  al. (2013), 
using EEG, observed decreased theta power in the 
frontal region during high-accuracy segments of 
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communication with the deceased, further supporting 
the link between altered brain activity and trance states.

Shamanism, a similar practice that allegedly engages 
in spirit-mediated healing and divination, involves a 
‘soul journey’ in which some personal mental aspect 
of the shaman departs the body and travels to other 
places (Winkelman, 2010). It has been characterized 
as a form of focused and expanded state, closer to 
meditative states, in which the participant intention-
ally shifts their awareness from ordinary perception 
toward a different input, which seems to originate 
from within (Frecska et  al., 2016). In a detailed spec-
tral EEG study of a normal subject who was trained 
to induce a shamanic trance without the sound of the 
drum, researchers have found that the shamanic state 
of consciousness involved a shift from the normally 
dominant left analytical to the right experiential mode 
of self-experience (Flor-Henry et  al., 2017).

An alternative hypothesis, grounded in the view 
that the brain is the sole producer of consciousness, 
suggests that these experiences are mere illusions 
resulting from disturbances in perception caused by 
diminished brain functioning. However, we argue this 
hypothesis is not well-supported. If reduced brain 
activity were responsible for producing these experi-
ences, one would expect a corresponding decrease in 
the richness or intensity of the experience. Yet, as 

demonstrated in the cases discussed earlier, reduced 
brain activity often correlates with heightened aware-
ness and enriched experiences, sometimes marked by 
hyper-awareness.

Near-death experience

Studies of the characteristics of awareness and brain 
activity during near-death experiences (NDEs) have 
also contributed important data to the question of the 
nature of the reduction in the filtering capacities of 
the brain when brain activity is reduced or absent 
(Greyson, 2003; Parnia, 2014; Schwaninger et  al., 
2002; Van Lommel et  al., 2001). NDEs are profound 
psychological events that can occur to individuals 
who have come close to death or experienced extreme 
physical or emotional distress. These experiences 
often feature feelings of omniscience and oneness 
with all (Schröter-Kunhardt, 1993) and altered tempo-
ral perception (Wittmann et  al., 2017). The experi-
ence of ego dissolution is also a common feature of 
NDEs, and its intensity increases with the richness of 
the experience (Martial et  al., 2021).

Especially challenging to the neurosciences is the 
fact that these profound mystical experiences, charac-
terized by a strong sense of connectedness and a dis-
solution of time and space, often occur during clinical 

Figure 3. comparable deactivations in the Default Mode network were observed in two studies examining the effects of medi-
tation and psilocybin. the top section of the figure highlights regions (black areas) where activity decreased following intravenous 
psilocybin administration. the lower section illustrates comparable regions within the medial Default Mode network that exhibited 
decreased activity during meditation (adapted from figure 7, similar deactivations in the medial default mode network during 
meditation and experience with psilocybin, p. 416, Barrett & Griffiths, 2018).
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death (a period of unconsciousness caused by a total 
lack of oxygen in the brain due to the arrest of circu-
lation, breathing, or both). Without resuscitation, 
brain cells suffer irreversible damage within 5–10 min. 
While many authors have attempted to explain the 
phenomenology of NDEs as brain hallucinations 
caused by oxygen deprivation (Augustine, 2007) there 
remains a significant gap in fully accounting for NDEs 
through this explanation alone (Fenwick, 2007; 
Greyson, 2007).

The phenomenon of NDEs presents a particularly 
intriguing challenge within the realm of consciousness 
studies, especially when individuals recount veridical 
events that seemingly transcend the limitations of 
sensory perception. A notable case, narrated by a dil-
igent nurse, exemplifies this phenomenon with 
remarkable clarity (Van Lommel et  al., 2001). In this 
instance, a patient in a state of deep coma during car-
diopulmonary resuscitation demonstrated an astonish-
ing ability to accurately describe his surroundings, 
including precise details about the operating room, 
the nurse attending to him, and the presence of other 
individuals. Furthermore, he recounted the specific 
location of his dentures, which the nurse had placed 
aside before the resuscitation efforts. There is no 
plausible way the patient could have perceived this 
through the five senses, as they were in a coma. 
Additionally, we highlight the evidence compiled by 
Rivas, Dirven, and Smit, which documents over 100 
verified veridical aspects of NDE cases. These include 
accurate perceptions of events occurring in operating 
rooms that could not have been accessed through the 
five senses, as well as perceptions of events taking 
place elsewhere in the hospital (Rivas et  al., 2016).

Phenomenological parallels between 
psychedelic, NDE, and meditation experiences

To investigate parallels in the phenomenological 
effects of intensive meditation, psychedelic ingestion, 
and NDEs on perceptual experience, Woollacott et  al. 
(2024) conducted a study comparing the experiences 
of meditation practitioners during a prolonged retreat 
to data from previous studies on the phenomenology 
of psychedelics and interviews with individuals who 
had NDEs (Woollacott et  al., 2024). The meditation 
retreat, a Fire Kasina retreat, involved sustained focus 
on a candle flame or its after-image for 6.5–11 h per 
day over 18–22 days. Phenomenological data were col-
lected using the Revised Mystical Experience 
Questionnaire (MEQ, (Barrett et  al., 2015), which 
included subscales to quantify the mystical (feelings 
of unity, sacredness, and noetic quality; direct 

knowledge of insight), positive mood (joy, awe); tran-
scendence of time/space, and ineffability of the 
experience.

A ‘complete’ mystical experience was previously 
defined as a score of 60% or higher on all subscales 
(Barrett et  al., 2015). Participants in the Fire Kasina 
meditation retreat reported a mean MEQ score of 
85%, comparable to scores observed with high doses 
of various psychedelics. For instance, psilocybin 
yielded mean MEQ scores of 77% (Griffiths et  al., 
2018) and 74% (Sweeney et  al., 2022), 5-MeO-DMT 
produced a score of 83% (Barsuglia et  al., 2018), LSD 
scored 73% (Sweeney et  al., 2022), and DMT scored 
82% for inhaled N, N-DMT, and 81% for ayahuasca 
(Sweeney et  al., 2022). Interestingly, individuals who 
experienced an NDE had a mean MEQ score of 68% 
(Sweeney et  al., 2022), which is slightly lower than 
the scores observed for participants in the intensive 
meditation retreat and those associated with psyche-
delic substances.

These findings support growing evidence that 
intensive, prolonged meditation can evoke phenome-
nological effects comparable to those of NDEs and 
psychedelics. In some cases, meditation may even sur-
pass psychedelics in immersing individuals in pro-
foundly mystical states of awareness.

Significance of the findings on expanded 
states associated with a reduction in brain 
filter function

The studies summarized in the latter half of this 
review identified significant reductions in activity 
across various neuronal filtering regions of the 
brain, which were associated with states of expanded 
awareness (Figure 2). These states were observed 
during practices such as deep meditation, the inges-
tion of psychedelic compounds, trance states, and 
cardiac-arrest-related NDEs. The results suggest 
that despite the varied triggers for these experiences 
consistent patterns of brain activity emerge. 
Specifically, these states are characterized by reduced 
activity in various neural filters, including those 
governing language and cognition, and a marked 
decrease in activity within the DMN, particularly in 
regions associated with spatial and temporal 
orientation.

The implications of these findings are profound. 
They suggest that the brain’s filtering mechanisms, 
which typically reduce the overwhelming influx of 
sensory information and build our sense of self, may 
also limit access to a broader spectrum of conscious-
ness. We hypothesize that when these filters are 
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diminished, individuals can experience a heightened 
state of connection, connecting with a more expansive 
perception of reality. This perspective posits that con-
sciousness may be a fundamental component of real-
ity, with the brain serving as a conduit that narrows 
the vast electromagnetic spectrum into a navigable 
experience. We anticipate that this manuscript will 
serve as a foundation for further empirical research to 
test this hypothesis, which is both crucial and 
warranted.

However, intriguing questions persist, particularly 
concerning the processing and retention of informa-
tion during these altered states. How does the brain 
encode these experiences when critical areas, such as 
the ascending reticular formation and hippocampus, 
show minimal activity? This enigma leads to critical 
inquiries about the nature of memory and the mech-
anisms through which experiences, often lacking typ-
ical cognitive frameworks, are integrated into personal 
narratives.

Note

 1. Other theories have also challenged the boundaries 
between the mind and the brain—for example, the 
concept of an “extended mind” proposed by Andy 
Clark (2013). However, Clark’s theory differs from the 
filter theory as it does not imply the primacy of con-
sciousness.
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