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In recent years, the scientific study of meditation and psychedelic drugs has

seen remarkable developments. The increased focus on meditation in cognitive

neuroscience has led to a cross-cultural classification of standard meditation

styles validated by functional and structural neuroanatomical data. Meanwhile, the

renaissance of psychedelic research has shed light on the neurophysiology of

altered states of consciousness induced by classical psychedelics, such as psilocybin

and LSD, whose effects are mainly mediated by agonism of serotonin receptors.

Few attempts have been made at bridging these two domains of inquiry, despite

intriguing evidence of overlap between the phenomenology and neurophysiology

of meditation practice and psychedelic states. In particular, many contemplative

traditions explicitly aim at dissolving the sense of self by eliciting altered states

of consciousness through meditation, while classical psychedelics are known to

produce significant disruptions of self-consciousness, a phenomenon known as

drug-induced ego dissolution. In this article, we discuss available evidence regarding

convergences and differences between phenomenological and neurophysiological

data on meditation practice and psychedelic drug-induced states, with a particular

emphasis on alterations of self-experience. While both meditation and psychedelics

may disrupt self-consciousness and underlying neural processes, we emphasize

that neither meditation nor psychedelic states can be conceived as simple, uniform

categories. Moreover, we suggest that there are important phenomenological differences

even between conscious states described as experiences of self-loss. As a result,

we propose that self-consciousness may be best construed as a multidimensional

construct, and that “self-loss,” far from being an unequivocal phenomenon, can

take several forms. Indeed, various aspects of self-consciousness, including narrative

aspects linked to autobiographical memory, self-related thoughts and mental time

travel, and embodied aspects rooted in multisensory processes, may be differently

affected by psychedelics and meditation practices. Finally, we consider long-term

outcomes of experiences of self-loss induced by meditation and psychedelics on
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FIGURE 1 | Multidimensional models of self-loss in global states of consciousness. (A) A simplified two-dimensional model of self-loss. The X-axis represents the

degree to which multisensory aspects of self-consciousness are disrupted, and the Y-axis represents the degree to which narrative aspects of self-consciousness are

disrupted. The color gradients represent the gradual disruption of narrative aspects (blue), multisensory aspects (red), or both (yellow) within the two-dimensional state

space of altered states of consciousness induced by meditation and psychedelics could theoretically be plotted. This two-dimensional model can be conceived as a

conceptual sketch that reduces the dimensionality of the notion of self-consciousness to two orthogonal principal dimensions, somewhat similarly to Principal

Component Analysis. The shortcomings of this simplified model are tentatively addressed in the more complex (B). (B) A tentative multidimensional model of self-loss.

Global states of consciousness are plotted on the radar chart according to their score on six dimensions (using an arbitrary scale), representing the degree to which

they involve (1) a sense of body ownership, (2) awareness of bodily sensations, (3) awareness of spatial self-location, (4) rich phenomenology, (5) access to semantic

autobiographical information, and (6) self-related thoughts. Regions in the radar chart represent idealized examples of global states of consciousness, including an

ordinary state during wakefulness (dotted black line), two examples of meditation-induced states and two examples of drug-induced states. The region in pink is an

example of a typical meditative state with increased bodily awareness (via attentional focus on the breath), slightly decreased overall phenomenal richness (via

visual-auditory deprivation) and decreased frequency of self-related thoughts. The region in red is an example of a “selfless” state described by experienced

meditators, with a cessation of self-related thought, a loss of body ownership, agency and self-location, and significant reductions in bodily awareness and

phenomenal richness. The region in light green is an example of a state induced by a moderate dose of psychedelic drugs such as LSD or psilocybin, with increased

bodily awareness (modulated by salient and unusual bodily sensations) and increased phenomenal richness (via decreased sensory gating and vivid perceptual

abnormalities). The region in dark green is an example of drug-induced ego dissolution with a loss of narrative and multisensory aspects of self-consciousness, but rich

sensory content. (B) illustrates how even states of “total self-loss” as represented by a single region on (A) can differ from a phenomenological perspective between

meditation (red line) and psychedelics (dark green line). In addition, it shows that some states of consciousness induced by both meditation practice and psychedelics

can also score higher than baseline on certain dimensions of self-consciousness, in particular bodily awareness. Overall, states of “self-loss” are the exception rather

than the norm for both modes of induction. Finally, it should be noted that the phenomenology of altered states induced by meditation and psychedelics may

considerably change over time, sometimes very quickly; consequently, the idealized states plotted on this figure should be considered as phenomenological

“snapshots” at a given time. For example, “Psychedelic state 1” (light green line) could be part of the same drug-induced experience as “Psychedelic state 2” (dark

green line), assuming that the phenomenology dynamically shifts toward the peak of the experience (during the transition to drug-induced ego dissolution).

is often the case: for example, patients with somatoparaphrenia
lack body ownership without lacking bodily awareness and
self-location; individuals undergoing bodiless dreams, asomatic
out-of-body experience and some psychedelic states (e.g., DMT-
induced states) lack both body ownership and bodily awareness,
but not necessarily self-location; and finally full-blown drug-
induced ego dissolution, particularly after administration of 5-
MeO-DMT, appears to involve the loss of all three components.
Nonetheless, as we have mentioned, it is unclear whether
meditation-induced states can involve a complete loss of bodily
awareness (including interoceptive awareness), while it does
seem that they can involve a loss of self-location. Thus, this two-
dimensional model should be considered at most as a helpful
idealization which reduces the dimensionality of the notion
of self-consciousness. A more complex and accurate model

would probably involve more dimensions (Figure 1B; see Bayne
et al., 2016 on multidimensional accounts of global states of
consciousness in general). In our example, we have represented
global states of consciousness within a six-dimensional state
space which models various cognitive and multisensory features
of self-consciousness as independent dimensions (although
systematic correlations are possible). Furthermore, this complex
model takes into account another important variable to identify
phenomenally distinct forms of self-loss, namely the overall
richness or sparsity of phenomenology or the “bandwidth”
of conscious contents. This parameter is relevant because
many drug-induced states, including some of those reported as
instances of drug-induced ego dissolution, have a rich sensory
and emotional phenomenology, contrary to meditation-induced
instances of self-loss. A more sophisticated model could perhaps
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take into account additional parameters, such as the sense
of agency (see the end of section Spatial self-location above).
Meditation-induced states involve intense attentional control at
least during certain stages of the practice, unlike drug-induced
states, although it is not obvious that this always results in
a greater sense of agency in meditation than in psychedelic
states. States of “objectless” or “pure consciousness” which lack
ordinary phenomenal content, such as those induced by Samadhi
practice and perhaps by certain psychedelics like 5-MeO-DMT,
should be represented in the central region of this model,
scoring the lowest in most if not all dimensions. Finally, it
should be noted that “access to autobiographical information”
is not on par with other dimensions of our tentative model,
insofar as it is a functional and dispositional feature rather than
phenomenological feature of conscious episodes. Nonetheless, as
discussed in section Alterations of self-consciousness induced by
meditation and psychedelics, the inability to retrieve semantic
autobiographical information may occasionally be associated
with a specific phenomenology of retrograde amnesia which
differs from the mere cessation of self-related thoughts.

Although we have specifically focused on disruptions of self-
consciousness in this paper, it is important to underline that
both meditation and psychedelics can not only inhibit various
aspects of self-experience, but may also increase their salience in
other cases. In particular, meditation techniques focusing on the
awareness of the breath, as well as psychedelic drugs such as LSD
and psilocybin, may temporarily increase awareness of bodily
sensations. This apparent paradox is resolved when one considers
the many parameters that may modulate the phenomenology of
meditation practice and psychedelic states. As we have insisted,
there are many different styles of meditation, and states of
“self-loss” are usually reported by highly experienced individuals
trained in specific traditions. Moreover, the phenomenology
of a single meditation session unfolds in distinct phases, with
the occasional experience of self-loss being the culmination
of this succession of phase transitions (Yamashiro, 2015; see
Ataria et al., 2015; Dor-Ziderman et al., 2016). Similarly, the
phenomenology of psychedelic states may be modulated by a
number of variables, including: the particular drug used (e.g.,
the effects of 5-MeO-DMT appear to differ from those of other
psychedelics), dosage (high doses being more likely to lead to ego
dissolution), context of use (immobility and sensory deprivation
may modulate the loss of body awareness and self-location) and
finally pharmacodynamics (the effects of a drug evolve across
time, with experiences of self-loss occurring at the peak, if at
all). In Figure 1B, we have represented four examples of global
states of consciousness induced by meditation and psychedelics
to emphasize these nuances. Only two of these states (represented
in red and dark green respectively) may be described as involving
experiences of “total self-loss” as depicted on Figure 1A, although
they do not completely overlap in the multidimensional state
space. We have tentatively summarized in Table 4 below how
such states of self-loss might differ between meditation and
psychedelics.

The upshot of this discussion is that there is no such thing as
“self-loss” or “ego dissolution” in absolute terms. Future research
could develop new tools to assess in a more fine-grained way the

TABLE 4 | Summary of overlap and differences between meditation-induced and

drug-induced states of “total self-loss”

Self-loss in psychedelic

states

Self-loss in

meditation

Body ownership – – – – – –

Bodily awareness – – – – –

Self-location – – – – – –

Phenomenal richness + + +

(except 5-MeO-DMT)

– –

Self-related thoughts – – – – –

Access to semantic

autobiographical

information

– – –

features of conscious states described as involving a loss of one’s
sense of self. As an example, neuroimaging studies of psychedelics
have often used a single questionnaire item (“I experienced a
disintegration of myself or ego”) to measure drug-induced ego
dissolution and correlate its intensity with neurophysiological
observations (Muthukumaraswamy et al., 2013; Carhart-Harris
et al., 2014, 2016b; Lebedev et al., 2016; Tagliazucchi et al., 2016).
While this strategy has yielded very interesting results, it does not
allow for the discrimination between several kinds of disruption
of self-consciousness. The recent Ego Dissolution Inventory,
which has been psychometrically validated, does not discriminate
between the loss of narrative and embodied or multisensory
aspects of self-consciousness either (Nour and Carhart-Harris,
2017). Future questionnaires focusing on alterations of self-
consciousness could include both items related to disruptions
of self-related thoughts and mental time travel, and items
related to body ownership, bodily awareness and self-location.
A psychometric analysis of subsequent item ratings could test
whether these items can be grouped into two orthogonal factors,
namely narrative and embodied self-loss.

It is also important to underline that evidence from subjective
reports should be treated with caution. Although the reports
discussed in this paper show a remarkable convergence and can
be treated as preliminary evidence for the disruption of body
ownership, bodily awareness and self-location in meditation
and psychedelic states, alternative interpretations are available.
First, one could refuse to take these self-reports at face value
on the ground that they could be systematically unreliable
and confabulatory. This is rather unlikely, however, given the
convergence of reports from different groups of subjects in
different conditions, as well as the consistency of reports with
questionnaire data. Moreover, there is no reason to suspect
that either meditators or volunteers participating in studies of
psychedelic drugs are particularly prone to confabulation, and
their reports are less problematic than those of patients suffering
from delusions such as the Cotard syndrome (Billon, 2016). In
addition, the microphenomenological interview used to collect
some of these reports is designed to minimize the risk of
confabulation and theoretical contamination (Petitmengin, 2006;
Petitmengin and Lachaux, 2013). Finally, there is some evidence
that meditative experience predicts introspective accuracy (Fox
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et al., 2012; Baird et al., 2014). Nonetheless, it should be noted
that the evidence discussed in this article is still tentative insofar
as most studies of the effects of meditation and psychedelics rely
on a limited sample size.

A second alternative interpretation of the reports discussed
in the previous sections would emphasize that the experience
of loss is not equivalent to the loss of experience. In other
words, the fact that subjects report having a sense of losing
ownership over their body or awareness of their spatial location
does not necessarily entail that body ownership or self-location
were part of their overall phenomenology at baseline (i.e., prior
to meditating or drug administration). While this idea is not
incoherent, we have provided independent reasons to believe
that at least bodily awareness and spatial self-location are part
of the content of ordinary conscious experience; in other words,
there is evidence that we usually experience bodily sensations,
and have some awareness of our relative location with respect
to our perceived environment. While we acknowledge that
the existence of a specific phenomenology of body ownership
is more controversial, we have also mentioned some clinical
and experimental evidence from somatoparaphrenia, autoscopic
phenomena, the rubber hand illusion and full-body illusions
suggesting that some feature(s) of the ordinary experience of
neurotypical individuals are associated with the experience of
one’s body as one’s own.

In order to address the limitations of self-reports, future
research could use implicit and behavioral measurements to
circumvent the risk of introspective biases. For example,
researchers could investigate the representation of trunk-
centered peripersonal space, which has been shown to encode
self-location (Blanke et al., 2015; Noel et al., 2015; Serino et al.,
2015), both during meditation and after psychedelic intake.
A plausible prediction is that the boundaries of the full-body
(trunk-centered) peripersonal space are blurred both during
some instances of drug-induced ego dissolution and some forms
of meditation described as a loss of self-location and body
boundaries (see Millière, 2017).

LONG-TERM OUTCOMES OF ALTERED
SELF-CONSCIOUSNESS

Selflessness as a Trait
Accumulating evidence shows that meditation’s state effects
linger into daily life, to become long-term, trait alterations
(Cahn and Polich, 2006). These trait effects include alterations
in resting state function or connectivity, as well as structural
changes, compared to control groups (Fox et al., 2014; reviewed
in Tang et al., 2015). A full review of all the accumulated
evidence is beyond the scope of this paper. Instead, here
we focus on trait-effects of alterations in self-consciousness,
either from the neurophysiological (underlying mechanisms,
specifically regarding the DMN) or first-person perspective.

Several studies have provided evidence that meditation
practitioners, compared to controls, exhibit reduced resting state
DMN activity and connectivity, either using electrophysiology
(Berkovich-Ohana et al., 2012, 2013) or fMRI (Hasenkamp
and Barsalou, 2012; Berkovich-Ohana et al., 2016). Specifically,

resting state functional connectivity analyses showed that
following 8-weeks of mindfulness-training, participants
demonstrated significantly increased functional connectivity of
the anterior DMN region with the auditory/salience network
(Kilpatrick et al., 2011). Similarly, long-term mindfulness
practitioners showed compared to controls increased functional
connectivity between DMN and visual regions (Berkovich-
Ohana et al., 2016). In other studies, proficient mindfulness
meditators showed increased functional connectivity between
the DMN and fronto-parietal control network compared to
novices (Brewer et al., 2011; Hasenkamp et al., 2012; Taylor
et al., 2013), although there is some evidence of increased
anti-correlation between the DMN and a task-positive network
during focused attention meditation compared to the resting
state (Josipovic et al., 2012), or the DMN and visual regions
following MBSR (Kilpatrick et al., 2011). While fMRI studies
largely show that mindfulness meditation practice is associated
with reduced DMN activity, the related structural effects in
the DMN are less clear (recently reviewed by Fox et al., 2014).
Specifically, several neuroanatomical studies reported changes in
PCC gray matter thickness: while a few studies indicate reduction
in meditators relative to controls (Kang et al., 2013), another
study failed to find group differences (Grant et al., 2013), and yet
another reported gray matter increases following a short 8-weeks
mindfulness meditation intervention (Hölzel et al., 2011). Initial
evidence suggests that such changes in DMN functioning are
indeed related to a reduced tendency to engage in self-referential
processing. One earlier study (Farb et al., 2007) showed that
after an 8-week mindfulness intervention, participants were able
to disengage from a “narrative self-focus” in the trait judgment
task (typically employed to investigate self-referential processes,
cf. Northoff et al., 2006), as evidenced by more pronounced
reductions in the DMN compared to the control group. Similarly,
another study found reduced bias in neural responses to the self
vs. an other’s face for long-term meditators compared to controls
(Trautwein et al., 2016).

Less is known about whether meditation practice affects
multisensory aspects of self-consciousness in a trait-like manner.
Studies investigating neural and phenomenological state effects
of meditation suggest that long-term meditators are capable of
flexibly modulating and reducing bodily self-awareness (Ataria
et al., 2015; Dor-Ziderman et al., 2016). However, controlled
studies have not yet systematically assessed whether this is an
outcome of long-term practice (some effects also seem to occur
in novice practitioners, cf. Dambrun, 2016) and to which degree
such flexibility affects daily life functioning.

There is no evidence that the experience of drug-induced
ego dissolution may have long-term effects on narrative and
multisensory aspects of self-consciousness, such as a reduction of
self-related thoughts. This question may be answered by future
longitudinal studies.

Relation to Therapeutic Outcomes,
Well-Being and Prosociality
While the long-term consequences of ego dissolution on self-
consciousness are uncertain, there is preliminary evidence that
drug-induced alterations of self-consciousness may mediate
therapeutic outcomes. The current model of psychedelic-assisted
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therapy originated in the 50’s and 60’s (Pahnke et al., 1971; Dyck,
2006). In this model, subjects receive a high dose of a psychedelic
drug in a supportive environment, with the aim of experiencing
a mystical-type or “peak” experience (Maslow, 1959; Stace, 1960).
This experience is conceived as a “unitive” state involving the loss
of self-world boundaries, as described in sections Alterations of
self-consciousness induced by meditation and psychedelics and
Pure consciousness, non-dual awareness and total selflessness.
The therapeutic model suggests that this experience mediates
long-term outcomes (Pahnke et al., 1971; Grof et al., 2008; Majić
et al., 2015; Richards, 2015). In recent years, many controlled
studies have shown that that the magnitude of the mystical-
type experience predicts positive psychological outcomes for
depression, addiction, palliative care, and general well-being
(O’Reilly and Funk, 1964; Klavetter and Mogar, 1967; Pahnke
et al., 1971; Kurland and Grof, 1972; Richards et al., 1977;
Griffiths et al., 2006, 2016; MacLean et al., 2011; Garcia-Romeu
et al., 2014; Bogenschutz et al., 2015; Ross et al., 2016; Johnson
et al., 2017; Roseman et al., 2018). Furthermore, a recent analysis
of the psychedelic experience in uncontrolled environments
suggests that mystical-type experiences predict changes in well-
being (Carhart-Harris et al., 2018). It is also suggested that
mystical-type experiences are linked to the positive emotional
outcomes of meditation (Russ and Elliott, 2017).

Two variables appear to predict the occurrence of mystical-
type experience in both meditation and psychedelics: trait
absorption and surrender state. Absorption (Tellegen and
Atkinson, 1974) is a trait characterized by the disposition to have
episodes of “total” attention to one’s representational resources.
Subjects with higher absorption tend to have stronger mystical-
type experiences both under psychedelics (Studerus et al., 2012)
and in meditation (Russ and Elliott, 2017). The second variable
is the pre-experience state characterized by the disposition to
“let-go” or “surrender” to whatever experience comes, sometimes
called “surrender state” (Richards, 2015). This state is not only
related to the subject’s personality but also to interactions with
the environment (e.g., trust toward the therapist). Higher ratings
of willingness to surrender are associated with stronger mystical-
type experience in both psychedelic experiences (Carhart-Harris
et al., 2018) and meditation (Russ and Elliott, 2017).

Do experiences of “self-loss” induced by meditation or
psychedelics have a relevance for therapeutic outcomes or general
well-being? There is preliminary evidence that the therapeutic
effects of psychedelics for treatment-resistant depression is
mediated by meaningful “breakthrough” experiences, which may
include ego dissolution (Roseman et al., 2018). By contrast,
long-term effects of contemplative practices on well-being do
not appear to be necessarily mediated by intense experiences,
but rather by training of different cognitive mechanisms, such
as attentional control mediating meta-awareness of mind-
wandering. Interestingly, one suggestedmechanism is a (gradual)
shift in the perspective on the self-described as “detachment
from identification with a static sense of self ” (Hölzel et al.,
2011). In the Buddhist tradition, this process is thought to be a
crucial factor for the attainment of stable well-being (Olendzki,
2006; Shiah, 2016). Some psychometric research supports this
link (Dambrun, 2017). Moreover, a related construct called

“decentering” has been found to mediate treatment effects of
mindfulness based interventions (reviewed in Bernstein et al.,
2015). Anecdotal reports and traditional sources do also claim
that peak meditative experiences involving a loss of the sense
of self can have lasting effects on well-being (Austin, 2009);
however, perhaps due to the difficulty to induce such experiences
in the lab, they have not been systematically investigated. In
a first qualitative survey on experiences associated with long-
term meditative practice, changes in the sense of self, including
narrative and bodily levels were frequently reported (more than
75%) (Lindahl et al., 2017). Of note, the affective response to these
experiences was not always positive, but ranged “from neutral
curiosity, to bliss and joy, to fear and terror” (p. 20). Interestingly,
ayahuasca administration was also found to produce after 24 h
a significant reduction in judgmental processing of experiences
measured by the Five FacetsMindfulness Questionnaire (FFMQ),
as well as a significant increase in decentering ability measured by
the Experiences Questionnaire (EQ) (Soler et al., 2016). Thus, it
is possible that the medium- to long-term effects of meditation
and psychedelic experiences involve a reduced tendency to
be personally and emotionally engaged in one’s thoughts and
feelings, such that “the contents of consciousness are less filtered
through considerations of self-relevance than is usual” (Letheby
and Gerrans, 2017, p. 7).

A further question worth investigating in future research
regards the specific kind of “self-loss,” if any, which may mediate
long-term therapeutic outcome and increased well-being. For
example, are such effects more likely to be mediated by the loss
of narrative or multisensory aspects of self-consciousness? Given
the potential link between mind-wandering and unhappiness
(Killingsworth and Gilbert, 2010), it is intriguing to speculate
that increased control of spontaneous thoughts might mediate
increased well-being in experienced meditators, which would
indicate that the disruption of narrative aspects of self-
consciousness may have a positive effect, to some extent.
At this stage, however, this speculative hypothesis remains
unsubstantiated by significant evidence.

Besides individual well-being, one potential outcome of
meditative practice is an increase in empathy and compassion,
which are regarded as antecedents of prosocial behavior. There
is indeed evidence that meditation fosters these aspects of
prosociality (Condon et al., 2013; Ashar et al., 2016; see Kreplin
et al., 2018 for a recent meta-analysis; Leiberg et al., 2011;
Weng et al., 2013). Importantly, it has been hypothesized
that these effects rely on a change in the sense of self. For
example, Dambrun and Ricard (2011) suggested that meditation
can support a shift from self-centered to selfless functioning,
characterized by “a weak distinction between self and others,
and self and the environment as a whole,” which in turn “is
closely related to characteristics such as altruism, kindness,
respect, empathy, compassion and the search for harmony”
(Dambrun and Ricard, 2011, p. 140). Providing evidence for
one part of this relationship, recent studies demonstrated
that manipulation of bodily levels of self-awareness can affect
empathy and social cognition (Maister et al., 2013, 2015).
However, the link to meditation is still largely hypothetical,
although one study found that reduced self-related processing
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in long-term meditators was correlated with increased trait
levels of self-reported compassion (Trautwein et al., 2016).
Intriguingly, the administration of a high dose of psilocybin
1 or 2 months after a program of meditation practice was
found to occasion enduring trait-level increases in prosocial
behavior (Griffiths et al., 2018). This finding raises the question
of whether psychedelic intake may potentiate in certain cases
the putative long-term effects of meditation on prosociality.
In summary, it is possible that there is a link between
“selflessness” as a conscious episode lacking self-consciousness
and trait increase in prosocial behavior, but these two constructs
should not be conflated. Future research could determine
whether such an association exists for meditation training and
perhaps psychedelic use, and get clearer on the mechanisms
involved.

GENERAL CONCLUSION

There is converging evidence that high doses of psychedelic drugs
and certain forms of meditation practice for highly experienced
practitioners can produce strong, short-term, and reversible
disruptions of self-consciousness. However, drug-induced and
meditation-induced experiences of “self-loss” are not uniform,
and can be decomposed in terms of alterations of various
aspects or dimensions of self-consciousness. These include
“narrative” aspects, such as the inhibition of self-related thoughts
and self-related mental time travel, and the loss of access to
autobiographical information, as well as bodily and multisensory
aspects, such as the loss of body ownership, bodily awareness
and self-location. Questionnaire data, subjective reports and
neurophysiological results suggest that some of these aspects
might be independently modulated in the global states of
consciousness that can be induced by meditation and psychedelic
drugs. Thus, the notion of self-consciousness can be construed
as a multidimensional construct, and consequently “self-loss” or
“ego dissolution” should not be conceived as a simple graded
phenomenon ordered along a single dimension.

Moreover, even forms of putative “total” self-loss involving the
radical disruption of both narrative and multisensory aspects of
self-consciousness are best thought of as a family of states which
can differ from a phenomenological perspective with respect
to variables that are not directly related to self-consciousness.
Indeed, strong forms of drug-induced ego dissolution may
involve a very vivid and rich sensory phenomenology, perhaps as
a result of decreased sensory gating, while available evidence on
some “selfless” states induced by meditation suggests that their
phenomenal content is very sparse (e.g., in states of so-called
“pure consciousness” achieved in Samadhi practice).

One potential limitation of this analysis is that empirical data
remains too sparse to reliably determine the phenomenological
and neurophysiological specificity of the global states of
consciousness under consideration. For example, it remains
difficult to assess in what respect conscious states induced by
Samadhi practice really differ from states induced by other

meditation practices or psychedelic drugs. Few controlled studies
have investigated the experience of self-loss in meditation
or drug-induced states, and those which have done so have
limited sample sizes. Another potential issue is the interpretation
of self-reports. It is notoriously difficult to gather reliable
evidence about subjective experience, and this is all the more
problematic with altered states of consciousness often deemed
ineffable.

Future research on this topic could focus on developing
more fine-grained psychometric tools to validate and measure
various dimensions of self-consciousness, and their respective
disruptions in altered states of consciousness. Furthermore,
researchers could seek to correlate reports gathered from
questionnaires not only with neuroimaging data, but also
with independent implicit measurements. As an example,
the disruption of spatial self-location might be associated
with a dissolution of the boundaries of the trunk-centered
peripersonal space, which can be measured using an established
psychophysical paradigm (Noel et al., 2015). Finally, future
research could investigate the possible relationship between
temporary disruptions of self-consciousness induced by
meditation and psychedelics, and long-term changes in cognitive
processing, personality traits and prosocial behavior. While it is
important to avoid conflating states of self-loss with “selflessness”
as a trait or moral construct, it is possible that correlations might
exist between these distinct notions, although perhaps only for
a subset of highly experienced meditators or drug-users. More
research is needed to provide answers to these outstanding
questions.
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