Chapter 14
Near-Death Experiences: Actual
Considerations

Vanessa Charland-Verville, Charlotte Martial, Helena Cassol,
and Steven Laureys

Abstract The notion that death represents a passing to an afterlife, where we are
reunited with loved ones and live eternally in a utopian paradise, is common in the
anecdotal reports of people who have encountered a ‘“near-death experience”
(NDE). These experiences are usually portrayed as being extremely pleasant includ-
ing features such as a feeling of peacefulness, the vision of a dark tunnel leading to
a brilliant light, the sensation of leaving the body, or the experience of a life review.
NDE:s are increasingly being reported as a clearly identifiable physiological and
psychological reality of clinical and scientific significance. The definition and
causes of the phenomenon as well as the identification of NDE experiencers are still
matters of debate. The phenomenon has been thoroughly portrayed by the media,
but the science of NDE:s is rather recent and still lacking of rigorous experimental
data and reproducible controlled experiments. It seems that the most appropriate
theories to explain the phenomenon tend to integrate both psychological and neuro-
biological mechanisms. The paradoxical dissociation between the richness and
intensity of the memory, probably occurring during a moment of brain dysfunction,
offers a unique opportunity to better understand the neural correlates of conscious-
ness. In this chapter, we will attempt to describe NDEs and the methods to identify
them. We will also briefly discuss the NDE experiencers’ characteristics. We will
then address the main current explicative models and the science of NDEs.
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Description of the Phenomenon

After recovering from a coma caused by brain injury, patients can sometimes report
vivid perceptions and memories that have occurred during their period on seem-
ingly unconsciousness. Some of these memories have been popularized under the
expression “near-death experiences” (NDEs) [1]. NDEs can be defined as a set of
mental events including highly emotional, self-related, mystical, and spiritual
aspects occurring in an altered state of consciousness classically occurring in the
context of a life-threatening condition (e.g., cardiac arrest, trauma, perioperative
complications, intracerebral hemorrhage, septic or anaphylactic shock, near-
drowning or asphyxia, electrocution, attempted suicide) [1-3]. The NDE core fea-
tures most commonly include ranked by frequency feelings of peacefulness/
well-being, out-of-body experience (OBE), seeing a bright light, an altered time
perception, and entering some other, unearthly environment [4]. Despite their cir-
cumstances of occurrence, NDEs are generally experienced as extremely pleasant
and can induce life-changing consequences on the experiencers’ set of values and
attitudes toward death [3]. However, in addition to the ill-described relation between
the NDEs and the precipitating factors, the reliability of NDE accounts remains
controversial.

Without being designated as such, NDEs were already addressed in Plato’s
Republic [5] and represented in paintings by Hieronymus Bosch during the fifteenth
century (Fig. 14.1). The expression was unofficially first formulated in the nine-
teenth century when Albert von St. Gallen Heim, a Swiss geologist and alpinist,
collected “near-death” testimonies from his fellow climbers and himself after climb-
ing accidents in the Alps [8]. He described these experiences as being similar in
their content including an expanded time perception, the review of past episodes of
one’s life, auditory perceptions containing music and various sounds, visions of
idyllic landscapes, and the absence of pain at the moment of impact. Following
Heim’s work, the equivalent French term Expérience de Mort Imminente was pro-
posed by the French psychologist and epistemologist Victor Egger. Some decades
later, Moody [1] popularized the expression ‘“near-death experience—NDE”
through his best seller Life After Life in which he defined NDEs as “any conscious
perceptual experience occurring in individuals pronounced clinically dead or who
came very close to physical death.” Moody drew a list of the most frequently
recounted features by a recruited sample of 150 individuals coma survivors in inten-
sive care who had been hospitalized after a near-fatal incident of various etiologies
(Moody’s features are described in Table 14.1). Later, NDEs have been defined as a
“profound psychological event including transcendental and mystical elements,
typically occurring to individuals close to death or in situations of intense physical
or emotional danger” [2]. More such broad definitions of NDEs have been proposed
like “transcendental experiences precipitated by a confrontation with death” [9] or
“responses to life-threatening crisis characterized by a combination of dissociation
from the physical body, euphoria, and transcendental or mystical elements” [10]
and not all agree on the investigated phenomenology associated with a “typical”
NDE rendering their scientific study difficult.



14 Near-Death Experiences: Actual Considerations 237

Fig. 14.1 Reproduction of Hieronymus Bosch’s work “Ascent of the Blessed” (painted around
1490 in the Netherlands). Palazzo Ducale, Venice. “The image evokes a symbolic imagery, reli-
gious or esoteric, where after the end of earthly life, souls saved, helped by angels, throw off the
last remains, and reborn in a different plane, rising almost without the support of its heavenly
guides, following by a corridor (or tunnel) where an intense light emerges from the darkness and
illuminates their path of ascension” [6]. Unfortunately, too little is known about the life of the
painter to provide a satisfactory explanation of this work on the basis of his biographical back-
ground [7]. File taken from the Wikimedia Commons (http://en.wikipedia.org/wiki/File:Ascent_
of_the_Blessed.jpg#globalusage)


http://en.wikipedia.org/wiki/File:Ascent_of_the_Blessed.jpg#globalusage
http://en.wikipedia.org/wiki/File:Ascent_of_the_Blessed.jpg#globalusage

238 V. Charland-Verville et al.

Table 14.1 Common elements recurring in adult NDEs and their aftereffects [1]

Elements occurring during NDEs Elements occurring as aftereffects

Ineffability Frustration relating the experience to others

Hearing oneself pronounced dead Subtle “broadening and deepening” of life

Feelings of peace and quiet Elimination of fear of death

Hearing unusual noises Corroboration of events witnessed while “out of
the body”

Seeing a dark tunnel

Being “out of the body”
Meeting “spiritual beings”

Experiencing a bright light as a “being of
light”
Panoramic life review

Experiencing a realm in which all
knowledge exists

Experiencing cities of light

Experiencing a realm of bewildered spirits

Experiencing a “supernatural rescue”

Sensing a border or limit

Coming back “into the body”

Identifying NDEs

According to a Gallup Poll, it was estimated that about 5% of the American popula-
tion have had such an experience (or at least experienced some NDE features) in the
context of a life-threatening situation [11]. More recently, surveys conducted in
Australia [12] and Germany [13] have yield a prevalence of 4-15%. However, these
values might not reflect the absolute frequency since many NDE experiencers can
be uncomfortable of sharing their experience or might have forgotten about those
memories [14]. Moreover, it is not clear how NDE experiencers are identified. To
facilitate NDE identification, Ring [15] and Greyson [16] developed tools to use in
clinical and research settings. Ring’s “Weighted Core Experience Index (WCEI)”
[15] was developed based on a previous narrative collection of 102 individuals who
have been “close to death” from various contexts. The index aims at quantifying the
depth of a NDE according to ten arbitrarily weighted items with a maximum score
of 23 [15] (Table 14.2). According to Ring, if the individuals’ scores are less than 6,
they are not considered to have had “enough” of an experience to be qualified as a
“core experiencer.” Respondents scoring between 6 and 9 are considered as “moder-
ate experiencers,” and finally, those who score more than 10 will be qualified as
“deep experiencers” [15]. Based on the narratives collected, he also proposed a
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Table 14.2 Ring’s Weighted Core Components Weight
Experience Index [15] Subjective sense of being dead 1
Feeling of peace, painlessness, 2

pleasantness, etc.

Sense of bodily separation

Sense of entering a dark region

Encountering a presence/hearing a voice

Taking stock of one’s life

Seeing, or being enveloped in, light

Seeing beautiful colors

Entering into the light

WA =W W NN

Encountering visible “spirits”

five-stage temporality sequence to describe NDEs: peace and contentment, detach-
ment from physical body, entering a transitional region of darkness, seeing a bril-
liant light, and entering through the light into another realm of existence [15].
However, the actual sequence of NDE features remains an unexplored area.

Although useful in quantifying the depth of an experience, Ring’s WCEI was
neither based on statistical analyses nor tested for coherence or reliability. Ring’s
scale limitations were addressed with Greyson’s construction of the “near-death
experience scale—NDE scale” [16]. He began by selecting 80 features from the
existing NDE literature and subsequently reduced these to a final validated [17]
16-item multiple-choice tool used to quantify the intensity of the NDE (i.e., total
score ranging from 0 to 32) and to assess core content components of 16 NDE fea-
tures (Table 14.3). For each item, the scores are arranged on an ordinal scale ranging
from O to 2 (i.e., 0 = “not present,” 1 = “mildly or ambiguously present,” and
2 = “definitively present”; 16—17). The latter scale is also, according to its author,
clinically useful in differentiating between individuals that have experienced NDEs
and in excluding organic brain syndromes and nonspecific stress responses [16].
The scale is subdivided into four psychologically meaningful clusters: cognitive,
affective, paranormal, and transcendental experiences. According to the scale, an
individual with a NDE scale score of 7 or higher on the maximum of 32 qualifies as
a NDE experiencer [16]. The Greyson NDE scale is the most widely used tool to
standardize the identification of NDErs in research literature [18]. According to a
recent retrospective collection of data obtained from 354 individuals with self-
reported NDEs over a 7-year period using the NDE scale, the top three most reported
features were (1) a feeling of peace or pleasantness (92%), (2) a feeling of detach-
ment from the body (77%), and (3) seeing or feeling surrounded by a brilliant light
(74%) [19].
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Table 14.3 Greyson’s NDE scale (1983)

V. Charland-Verville et al.

Questions/features Response
Cognitive
1: Did time seem to speed up or slow down? 0=No

1 = Time seemed to go faster or slower
than usual

2 = Everything seemed to be happening at
once; or time stopped or lost all meaning

2: Were your thoughts speeded up?

0=No

1 = Faster than usual

2 = Incredibly faster

3: Did scenes from your past come back to you?

0=No

1 =1 remembered many past events

2 = My past flashed before me, out of my
control

4: Did you suddenly seem to understand
everything?

0=No

1 = Everything about myself or others

2 = Everything about the universe

Affective
*5: Did you have a feeling of peace or 0=No
pleasantness? 1 = Relief or calmness

2 = Incredible peace or pleasantness

6: Did you have a feeling of joy?

0=No

1 = Happiness

2 = Incredible joy

7: Did you feel a sense of harmony or unity with
the universe?

0=No

1 =1 felt no longer in conflict with nature

2 =1 felt united or one with the world

*8: Did you see, or feel surrounded by, a brilliant
light?

0=No

1 = An unusually bright light

2 = A light clearly of mystical or
other-worldly origin

Paranormal

9: Were your senses more vivid than usual?

0=No

1 = More vivid than usual

2 = Incredibly more vivid

10: Did you seem to be aware of things going on
elsewhere, as if by extra sensorial perception/
telepathy?

0=No

1 = Yes, but the facts have not been
checked out

2 = Yes, and the facts have been checked
out

11: Did scenes from the future come to you?

0=No

1 = Scenes from my personal future

2 = Scenes from the world’s future




14 Near-Death Experiences: Actual Considerations 241

Table 14.3 (continued)

Questions/features Response

*12: Did you feel separated from your body? 0=No

1 =1 lost awareness of my body

2 =1 clearly left my body and existed

outside it
Transcendental
13: Did you seem to enter some other, unearthly 0=No
world? 1 = Some unfamiliar and strange place

2 = A clearly mystical or unearthly realm
14: Did you seem to encounter a mystical being or |0 =No
presence or hear an unidentifiable voice? 1 =1 heard a voice I could not identify

2 =1 encountered a definite being or a
voice clearly of mystical or unearthly
origin

15: Did you see deceased or religious spirits? 0=No

1 =1 sensed their presence

2 =T actually saw them
16: Did you come to a border or point of no return? |0 = No

1 =1 came to a definite conscious
decision to “return” to life

2 =1 came to a barrier that I was not
permitted to cross or was “sent back”
against my will

*Top three most reported features of our recent study are marked with an asterisk (Charland-
Verville et al. [4])

NDEs Not “Near Death”

Unlike these “classical” NDEs associated with impeding death or coma, “NDE-
like” experiences have also been reported in situations where there was no genuine
threat to the individuals’ life. Only a few studies have assessed “NDE-like” phe-
nomena in non-life-threatening situations [20-23]. Such accounts have also been
reported in epileptic patients [24], syncope [25], intense grief and anxiety [26],
Cotard’s syndrome [27], and during meditative state [28]. These NDE-like experi-
ences can be very strong and lead to profound life transformations just like “classi-
cal” NDEs. In a recent case study, the subject reported common NDE features in the
context of grief after a divorce (e.g., the vision of a supernatural light, peacefulness,
deep joy, and empathic fusion with the whole world) in the absence of critical cere-
bral or psychological disorders [20]. The subject reported no history of psychiatric
disorders, use of psychotropic drugs, or substance abuse. It remains unclear whether
some NDE features are exclusive to life-threatening or non-life-threatening situa-
tions and if they differ in intensity. It seems that NDE-like experiences are reported
more frequently than usually assumed. Recent retrospective data highlighted that
21% of the self-reported NDEs occurred during a non-life-threatening context
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(e.g., during sleep, after a concussion) [19] and that according to the Greyson NDE
scale, no difference could be found in terms of intensity and reported content when
comparing “classical NDEs” vs. NDE-like experiences [4]. Gabbard and Twemlow [22]
have proposed that the expectancy of an incoming death or the strong belief of one’s
death would suffice to trigger NDEs.

Negative NDEs

Although NDEs are usually reported as being extremely pleasant, distressing or
hellish experiences can also occur. Previous estimations suggest an incidence of
1-2% [4, 11, 29-31]. To document the frequency of frightening NDEs can be
challenging because individuals might be reluctant to report them due to its post-
traumatic stress component [32, 33]. Bush et al. [32] identified three types of
frightening NDEs. First, the “inverse experience” has a similar content as a pleas-
ant NDE (e.g., light, presences, knowledge, landscapes) but is perceived as an
alien reality out of control and is extremely stressful. The second type involves
perceptions of emptiness, the individual feels left alone, and nonexistent. The
third type is the prototypical “hellish” encounter, with threatening entities, and
various accouterments of the traditional hell, marked by perceptions of impend-
ing judgment and torment [32]. Whether the experience was perceived as being
pleasant or frightening, some individuals have reported psychological distress
related to the difficulty in integrating the experience and its consequences into
their lives [34].

NDE Experiencers Characteristics

Previous work has aimed to investigate NDE experiencers’ characteristics. So far,
there is still no longitudinal study conducted, and the characteristics are assessed
after the individual lived the experience. Therefore, in those who report a NDE,
researchers aimed at (retrospectively) measuring personal characteristics that might
be related to the NDE features reported and (prospectively) assessing the character-
istics that might differentiate the individuals who report a NDE from those who
don’t [35]. According to age, studies performed among patients with cardiac arrest
have shown that NDEs seem to be reported more frequently before the age of 60 [3,
14]. This tendency could be explained by the possibility of a greater vulnerability of
older patients’ brain to cerebral ischemia and more susceptible to amnesia. The
same study highlighted the fact that having had a previous NDE could facilitate the
reoccurrence of such an experience, as individuals can report multiple NDEs [3].
Using Ring’s WCEI, van Lommel et al. [3] observed deeper NDEs in women, but
no other studies reported such a difference in gender. This gender observation might
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be partly explained by the fact that women might be less afraid to report a NDE [1]
or that women have been found to score generally higher on anomalous-perception
questionnaires than male subjects [36]. More demographic variables such as ethnic-
ity, social class, religiosity, educational level, and factors like prior psychiatric dis-
orders or psychiatric characteristics, suicidal behavior, or family history of suicidal
have not been shown to influence the frequency of reported NDEs [3, 15, 37-40].
Most of the NDE literature comes from Western cultures, but according to the pub-
lished data, taking into account religiosity and cultural background, these variables
seem to have an influence on the NDEs’ content and the features’ interpretation [38,
41] (see Table 14.4 for an overview of non-Western NDE features). While Western
experiencers might describe the presence perceived in their NDE as guardian angels,
Hindus might see them as messengers of the god of death [42, 43]. Some authors
have argued that NDEs would be culturally determined phenomena reflecting cul-
tural and social influences [41]. In fact, it appears that some NDE features may not
be universal like the tunnel vision [43]. The tunnel feature has been identified as a
“cultural contaminant not necessarily integral to NDEs” [44]. In fact, when investi-
gating NDE testimonials before and after Moody’s best seller release in 1975, the
only feature has been absent before 1975 was the tunnel vision. The authors
explained that by suggesting that the societal models might have influenced this
feature [44]. Even though the sociocultural background might influence the reported
content and interpretation, the overall reports show sufficient common content and
meaning to be considered a universal human experience of great interest for modern
neuroscience [41, 45].

Table 14.4 Descriptive overview of five NDE features according to retrospective cases reported
anecdotally around in non-Western countries (adapted from Greyson et al. 2000a)

N of NDE features

published Life Encounters Other
Countries/continents cases Tunnel |OBE |review | with beings world
China 180 + + + + +
India 109 + + + +
Thailand 10 + + + + +
Tibet 16 - + + + +
Hawaii 1 + + — + +
Guam 4 - + - + +
New Zealand 1 + + — + +
South America 14 + - + +
Australia 1 - - + +
Africa 15 + — — + +

Note that similar features seem to be experienced worldwide

Most of the represented data are still anecdotal since NDEs were not identified through a standard-
ized manner and the full narratives are not available. OBE out-of-body experience. China [99];
India [100]; Thailand [101]; Tibet [102]; Hawaii [103]; Guam [104]; New Zealand [105]; South
America [106]; Australia [107]; Africa [108]. Symbols “+” and “—" used by the different authors
to report the presence (+) or absence (—) of the feature
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Research on NDEs

So far, the majority of published work on NDEs is retrospective and sporadic. NDEs
are challenging to study as their occurrence is unpredictable, and they are generally
not reported at their moment of occurrence, but days, months, or even only years
later. The work of Moody [1] opened the way for scientific research on NDEs start-
ing with the establishment in 1981 of the International Association for Near-Death
Studies (IANDS) in the USA. The majority of the NDE studies aimed at identifying
the presence of NDEs among various populations. Empirical studies on NDEs can
be differentiated between retrospective and prospective designs (for a review of the
main retrospective and prospective studies, see Table 14.5).

Retrospective research involves a convenient sample of individuals with so-
called self-reported NDEs that have responded to the researchers’ strategies of
recruitment to share their NDE account. This research design dominates the field
of NDE research and has been conducted among various populations: after a coma
of different etiologies [4, 23, 46], cardiac arrest [14], suicide attempts [47], and
uremic coma before dialysis therapy [48]. The main advantages of retrospective
studies are that NDEs in various populations and from different contexts can be
studied and that larger samples of experiences can be included. On the other hand,
retrospective samples are always biased and include only NDEs of self-reporters,
whom might share different accounts from individuals more reluctant to share their
experience. Moreover, retrospectives NDEs are sometimes shared many years after
they originally took place leading to a possible exaggeration the experience’s con-
tent and intensity [49].

The prospective design usually follows a population of patients that are suscep-
tible of experiencing a NDE in the context of a life-threatening medical condition.
That way, researchers have access to complete medical information before and dur-
ing the supposed occurrence of the NDE. In addition, NDE accounts are collected
just a few days after the recovery. The prospective design reveals itself to be more
rigorous than the retrospective one. However, prospective studies are expensive,
heavy to set up, and only permit to recruit a narrower sample [35]. The prospective
design have mostly been conducted among resuscitated patients after a cardiac
arrest [3, 14, 39, 50-52] and (albeit more rarely) in patients with severe traumatic
brain injury [53]. According to the NDE scale, 2—-13% of the resuscitated patients
after a cardiac arrest report accounts that are compatible with a NDE when asked an
open question regarding any memories that could have occurred during the period
surrounding their cardiac arrest and period of unconsciousness [51, 52]. Cardiac
arrest survivors with NDEs cannot be distinguished by administered medications,
metabolic states, psychology, sociodemographic factors, resuscitative interventions,
or the duration of cardiac arrest or unconsciousness [3, 52, 54].

The choice of the study design can certainly have an impact on the collected data.
It has been observed that fewer cases of NDEs are recounted by individuals inter-
viewed prospectively than when the interviews are retrospectively conducted among
self-reported NDE experiencers [49]. On the other hand, Greyson [109] argues that
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reports of NDEs are not modified over time, even 20 years after the original account.
To the best of our knowledge, these results were not replicated, and no study has yet
formally paid attention to the cognitive and phenomenological nature of such mem-
ories. In addition to the ill-described relation between the NDE and the precipitating
factor, the reliability of NDE accounts remains controversial [55, 56].

Explicative Models for NDEs

Transcendental, psychological, and neurobiological theories have been proposed to
account for the global phenomenon and more specifically for its core features.

Transcendental Theories

The scientific study of consciousness indicates that there is an intimate relationship
between the mind and brain [57]. Interestingly, surveys conducted among highly
educated medical professionals and scientists have revealed that “dualistic” atti-
tudes toward the mind-brain relationship remain [58]. These are expressed through
beliefs that the mind/soul is separable from the body or by the conviction that some
spiritual part of us can survive after death [59]. Advocates of transcendental theories
argue that postulating the NDEs represents a different state of consciousness (tran-
scendence), in which the self, cognition, and emotions would function indepen-
dently from the brain, but would retain the possibility of non-sensory perception,
e.g., [60, 61]. To date, these theories lead the field of NDE research. Quantum phys-
ics models of nonlocal consciousness have also been used to support the premise of
the continuation of mental function when the brain is apparently inactive or impaired
or when an individual is “near death” [62, 63]. For these authors and others, the
NDE phenomenon—especially the OBE core feature during which experiencers
report having viewed their bodies from a different point in space and are able to
describe accurately what was going on around them while they were considered
unconscious—poses a serious challenge to current scientific understandings of the
brain, mind, and consciousness [15, 31, 52]. However, protocols that have been set
up to test for that hypothesis are still failing to confirm the veracity of such OBE:s.
For instance, a recent multicentric feasibility study had set up resuscitation and
operating rooms with shelves containing targets (i.e., a combination of nationalistic
and religious symbols, people, animals, and major newspaper headlines) that would
be possible to see only from an elevated perspective usually described by the expe-
riencers [116]. However, from the 2% of the patients’ sample with explicit recall of
“seeing” and “hearing” actual events related to their resuscitation, none of them
could report seeing the targets. Like we will discuss in the next sections, neurosci-
entifically, it seems more probable that NDE features are the result of specific inter-
actions between psychological and neurological mechanisms precipitated by the
context of occurrence and an altered state of consciousness [18, 64].



256 V. Charland-Verville et al.
Psychological Theories

The “awareness of being death” or very close to dying has been proposed to be an
important factor for triggering NDEs. In fact, as suggested by Owens et al. [23], “it
would seem that among individuals who were not near death their experiences could
be precipitated by their belief that they were.” The “expectation hypothesis” postu-
lates that NDEs take their origin from an altered state of consciousness triggered by
a life-threatening condition that could result in death without medical care. The
NDE phenomenology would reflect the individual’s system of beliefs and expecta-
tions of dying and a possible afterlife [23, 65, 66]. According to the “depersonaliza-
tion and dissociation hypothesis,” when facing a life-threatening situation, an
individual would disconnect from the external world and engage in internally ori-
ented fantasies as a projective defense mechanisms to make the new reality more
intelligible and less distressing [67, 68]. Individuals with “fantasy-proneness per-
sonality” are described as having the propensity to focus their attention on imagina-
tive or selected sensory experiences and to exclude other events from the external
environment [69]. Finally, the NDE phenomenology has been proposed to be at
least in part imagined mixing information available during the context of occur-
rence, the experiencers’ prior knowledge, sociocultural background, fantasies or
dreams, lucky guesses, and information from the remaining senses [70]. In fact, the
brain is constantly trying to make sense of the information it receives. In order to
preserve a coherent interpretation of highly stressful events associated with epi-
sodes of altered consciousness, NDEs could be built as a result of the individual’s
attempt to interpret its confusing experience [71] and the experiencers’ the tendency
to tell a good story. However, a recent study using the memory characteristic ques-
tionnaire [72] showed that when comparing the phenomenological content of NDE
memories with imagined and real-life events memories, the NDEs are richer than
both types of memories in terms of sensorial, emotional, contextual, and self-related
characteristics [73]. Another hypothesis raises the possibility that at least some
NDEs may be the result of false memories, with the mind trying to retrospectively
“fill in the gap” after a period of unconsciousness [55].

Neurobiological Theories

These theories follow empirical findings on the brain mechanisms that are associ-
ated behaviorally and neuronally with NDEs. Recently, a study recorded electro-
physiological state of rats’ brain following cardiac arrest [74]. The brain is assumed
to be hypoactive during cardiac arrest. However, results obtained by the researchers
showed a transient and global surge of synchronized gamma oscillations, displaying
high levels of interregional coherence and feedback connectivity. These results have
led to the highly mediatized and criticized hypothesis that heightened conscious
processing measured in rats after a cardiac arrest could serve as an explicative
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model for the rich and realistic experiences associated with NDEs reported in the
same context. Lempert et al. [25] while studying motor phenomena of vasovagal
syncope incidentally observed that the faints were accompanied by memories. Sixty
percent of the fainters reported vivid NDE-like features (e.g., feeling of peace,
OBE, entering another world, life reviews). Syncopes were induced via the combi-
nation of hyperventilation and Valsalva maneuver (i.e., a forced expiration against
the closed larynx) in healthy young adults [25, 75]. Harmless syncopes have since
been proposed to be a good model to study NDEs [76]. Another theory has postu-
lated that the transient impaired cerebral oxygen levels caused by a syncope (and
more dramatically as in the context of a cardiac arrest) lead to a disruption of the
physiological balance between conscious and unconscious states causing the
ascending arousal system to blend rapid eye movement (REM) sleep attributed
partly to the action of the locus coeruleus—noradrenergic system [10, 76]. The REM
state can intrude into wakefulness as visual hallucinations, and during crisis, the
atonia of REM intrusion could reinforce a person’s sense of being dead and convey
the impression of death to others. In line with that hypothesis, a cohort of NDE
experiencers have been found to be more sensitive to REM sleep intrusions and
sleep paralysis associated with hypnagogic and hypnopompic experiences [10]. It
has also been suggested that NDEs would result from a massive release of endor-
phins in a condition of impeding death—at least for the positive feelings since the
endorphins do not have hallucinatory properties [77]. Other authors have suggested
that NDEs can be reported as hallucinatory experiences similar to what can be expe-
rienced with some drugs. Jansen et al. [78] have proposed the ketamine model for
studying NDEs. This dissociative anesthetic and recreational drug has a blockade
action on the glutamate N-methyl-D-aspartate (NMDA) receptors [79]. Likewise,
conditions which can precipitate NDEs (e.g., decreased brain oxygen, blood flow,
blood sugar) could increase the levels of glutamate release in the context of excito-
toxic brain damage, stimulating the release of a ketamine-like neurotoxin [80, 81].
The phenomenology of a recreational ketamine experience have highlighted many
similar features with NDEs: peace and tranquility, the conviction that one is dead,
trips through dark tunnels into light, OBEs, seeing spirits, telepathic communion
with God, and mystical states [82, 83].

The clinical core features of NDEs should provide an indication of their neuro-
physiologic basis. Altered blood gas levels (i.e., ischemia, hypoxia) has been sug-
gested to induce NDE-like features. The mechanisms involved have been proposed
to occur as a cascade of events, beginning by a neuronal disinhibition in early visual
cortex spreading to other cortical areas [70, 84—86]. Blackmore [87] proposed that
the tunnel vision and the perception of bright lights could be linked to the loss of
bilateral peripheral visual field and retinal ischemia. Based on previous neuroimaging
data, it seems clinically plausible that resuscitated patients with NDEs may suffer
from transient ischemic and/or hypoxic lesions or interferences with bilateral occip-
ital cortex and the optic radiation [23, 88, 89]. However, these speculations have to
be regarded with caution; as to date, no neurological, neuropsychological, and neu-
roimaging data exist to corroborate these hypotheses empirically. As stated by
Blackmore [70], the brain’s altered oxygen levels are probably one of several related
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mechanisms that lead to NDEs as it does not account for NDEs occurring in the
absence of damage attributable to this mechanism.

In line with neurobiological theories, recent work aimed at assessing whether the
etiology of the brain damage could influence the reported content and intensity [4].
The study could reveal that according to the Greyson NDE scale, the reported inten-
sity and content of the NDE did not seem to vary across etiology groups. Another
finding from this study, and in parallel from previous work [49], highlights that the
study design (i.e., retrospective vs. prospective studies) seems to influence the
reports of NDE, and in this case the content of what was reported (i.e., an altered
time perception, the feeling of harmony and unity, the sudden understanding of
everything, the heightened senses were more frequently reported retrospectively,
while encounters with deceased or religious spirits were more frequently reported
prospectively). In further work, authors assessed whether the brain lesion site would
influence the reported Greyson NDE scale’s features of a NDE. For this purpose,
NDEs after a coma of patients with a locked-in syndrome (i.e., infratentorial brain
stem lesions) and patients with supratentorial cortical lesions were compared. The
results showed that the infratentorial lesions cohort reported less positive emotions
and had a tendency to report more life review—in contradiction with the “classical”
supratentorial cohort [90].

Studies with neurological patients have led to more hypotheses and findings
about the neural correlates of NDE core features. For instance, it has been shown
that the stimulation of the right temporoparietal junction area, including the anterior
part of the angular gyrus and the posterior temporal gyrus, can produce OBEs
caused by a deficient multisensory integration at the temporoparietal junction area.
Focal electrical stimulation protocols in patients with epilepsy, migraine, or tinnitus
have also been shown to induce repeated OBEs described from a visuospatial per-
spective localized outside the physical body and illusory transformations of the
patient’s limbs [91, 92]. Using a positron emission tomography (PET) scan, these
authors also showed that the OBE was related to increased activity in the right supe-
rior temporal and precuneal cortices [92]. The out-of-body illusions may be the
result of a complex illusory replication of one’s body based on ambiguous input
from proprioceptive, tactile, visual, and vestibular information and their integration
at the disrupted temporoparietal junction area [93]. To some extent, these body illu-
sions have also been reported in healthy individuals during microgravity conditions
(inversion illusion during space mission or the low gravity phase of parabolic
flights) [94], in the context of sleep paralysis [95] and virtual reality [96]. Behavioral
findings have also included the left temporoparietal junction in a possible neural
correlate of NDE features for the “feeling of a presence.” Electrical stimulation of
this brain area in a patient who was undergoing presurgical evaluation for epilepsy
treatment provoked the strange sensation that somebody was nearby when no one
was actually present [97]. In parallel to those findings, epileptiform activity was
observed in the left temporal lobe in a population of NDE experiencers as compared
to an age-matched population of individuals without NDEs [98].

In conclusion, there is currently no consensual or satisfying scientific explana-
tion for NDEs. Although the phenomenon attracts a lot of attention from the media
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worldwide, still just a handful of empirical studies are available. To date, transcen-
dental interpretations have led the discussion of these empirical findings. These
have largely omitted discussing of any psychological and neurobiological bases for
these experiences and instead appear to prefer paranormal explanations over and
above scientific enlightenment. The claims that NDEs are evidence for life after
death may have contributed to the reluctance of designing rigorous empirical proto-
cols to study such a “pseudoscience” phenomenon. In fact, the latest neurosciences
evidence from consciousness research leads to the speculation that these experi-
ences would rather emerge from a modified or altered brain functioning in an altered
or modified state of consciousness resulting from various circumstances. We also
hypothesize that all NDE features could be generated from specific neural correlates
arranged in a biopsychosocial integrated phenomenon.

Acknowledgments The authors thank the IANDS Flanders and IANDS France (www.bijnadoo-
dervaring.be; www.iands-france.org) for their collaboration in recruiting NDE testimonies. This
research was supported by the Belgian National Funds for Scientific Research (FNRS) BIAL foun-
dation, the European Commission (European ICT Programme Projects FP7-247919 DECODER),
the Tinnitus Prize 2011 (FNRS 9.4501.12), the FEDER structural fund RADIOMED-930549, the
Fonds Léon Fredericq, the James McDonnell Foundation, the French Speaking Community
Concerted Research Action, and the University and University Hospital of Liege.

References

1. Moody RA. Life after life. New York: Bantam Press; 1975.

2. Greyson B. Near-death experiences. In: Cardena E, Lynn SJ, Krippner S, editors. Varieties of
anomalous experiences: examining the scientific evidence. Washington: American
Psychological Association; 2000a. p. 315-52.

3. van Lommel P, van Wees R, Meyers V, Elfferich 1. Near-death experience in survivors of
cardiac arrest: a prospective study in the Netherlands. Lancet. 2001;358(9298):2039-45.

4. Charland-Verville V, Jourdan JP, Thonnard M, Ledoux D, Donneau AF, Quertemont E, et al.
Near-death experiences in non-life-threatening events and coma of different etiologies. Front
Hum Neurosci. 2014;8:203.

5. Dent P. The Republic. London; 1937.

6. Hieronymus BW, Bosch C. 1450-1516: Between heaven and hell. Taschen; 2000. p. 104.

7. Engmann B. Near-death experiences: heavenly insight or human illusion? New York:
Springer; 2014. p. 150.

8. Heim A. Notizen iiber den Tod durch Absturtz. Jahrbuch des Schweizer Alpenclub.
1891;21:327-37.

9. Irwin HJ, Watt CA. Near-death experiences. In: An introduction to parapsychology, 5th ed.
McFarland; 2007.

10. Nelson KR, Mattingly M, Lee SA, Schmitt FA. Does the arousal system contribute to near
death experience? Neurology. 2006;66(7):1003-9.

11. Gallup G, Proctor W. Adventures in immortality: a look beyond the threshold of death.
New York: McGraw-Hill; 1982.

12. Perera M, Padmasekara G, Belanti J. Prevalence of near-death experiences in Australia.
J Near Death Stud. 2005;24(2):109-15.

13. Knoblauch H, Schmied I, Schnettler B. Different kinds of near-death experience: a report on
a survey of near-death experiences in Germany. J Near Death Stud. 2001;20:15-29.


http://www.bijnadoodervaring.be
http://www.bijnadoodervaring.be
http://www.iands-france.org

260

14

15.

16.

17.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.
34.

35.

36.

37.

38.
39.

40.

V. Charland-Verville et al.

. Greyson B. Incidence and correlates of near-death experiences in a cardiac care unit. Gen

Hosp Psychiatry. 2003;25(4):269-76.

Ring K. Life at death: a scientific investigation of the near-death experience. New York:

Coward McCann & Geoghenan; 1980.

Greyson B. The near-death experience scale. Construction, reliability, and validity. J Nerv

Ment Dis. 1983;171(6):369-75.

Lange R, Greyson B, Houran J. A Rasch scaling validation of a “core” near-death experience.

Br J Psychol. 2004;95(2):161-77.

. Vanhaudenhuyse A, Thonnard M, Laureys S. Towards a neuro-scientific explanation of near-
death experiences? In: Yearbook of intensive care and emergency medicine. New York:
Springer; 2009. p. 961-8.

. Charland-Verville V, Martial C, Jourdan JP, Laureys S. A retrospective analysis of self-

reported near-death experiences. Submitted. 2016.

Facco E, Agrillo C. Near-death-like experiences without life-threatening conditions or brain

disorders: a hypothesis from a case report. Front Psych. 2012;3:490.

Gabbard GO, Twemlow SW, Jones FC. Do “near death experiences” occur only near death?

J Nerv Ment Dis. 1981;169(6):374-7.

Gabbard G, Twemlow S. Do “near-death experiences” occur only near-death?—revisited.

J Near Death Stud. 1991;10(1):41-7.

Owens JE, Cook EW, Stevenson I. Features of “near-death experience” in relation to whether

or not patients were near death. Lancet. 1990;336(8724):1175-7.

Hoepner R, Labudda K, May TW, Schoendienst M, Woermann FG, Bien CG, et al. Ictal

autoscopic phenomena and near death experiences: a study of five patients with ictal autos-

copies. J Neurol. 2013;260(3):742-9.

Lempert T, Bauer M, Schmidt D. Syncope and near-death experience. Lancet.

1994;344(8925):829-30.

Kelly EW. Near-death experiences with reports of meeting deceased people. Death Stud.

2001;25(3):229-49.

McKay R, Cipolotti L. Attributional style in a case of Cotard delusion. Conscious Cogn.

2007;16(2):349-59.

Beauregard M, Courtemanche J, Paquette V. Brain activity in near-death experiencers during

a meditative state. Resuscitation. 2009;80(9):1006—-10.

Lindley JH, Bryan S, Conley B. Near-death experiences in a Pacific Northwest American

population: the Evergreen study. Anabiosis. 1981;1:104-24.

Ring K. Heading toward omega: in search of the meaning of the near-death experience.

New York: William Morrow; 1984.

Sabom M. Recollections of death: a medical investigation. New York: Harper & Row; 1982.

Bush NE. Afterward: making meaning after a frightening near-death experience. J Near

Death Stud. 2002;21(2):99-133.

Greyson B, Bush NE. Distressing near-death experiences. Psychiatry. 1992;55:95-110.

Greyson B. The near-death experience as a focus of clinical attention. J Nerv Ment Dis.

1997;185(5):327-34.

Holden JM, Greyson B, James D. The handbook of near-death experiences. Praeger/ABC-

CLIO: Santa Barbara; 2009.

Blanke O, Mohr C, Michel CM, Pascual-Leone A, Brugger P, Seeck M, et al. Linking out-of-

body experience and self processing to mental own-body imagery at the temporoparietal

junction. J Neurosci. 2005;25(3):550-7.

Greyson B. Near-death experiences in a psychiatric outpatient clinic population. Psychiatr

Serv. 2003;54(12):1649-51.

Greyson B. Near-death experiences and spirituality. J Relig Sci. 2006;41(2):393—414.

Schwaninger J, Eisenberg PR, Schechtman KB, Weiss AN. A prospective analysis of near-

death experiences in cardiac arrest patients. J Near Death Stud. 2002;20(4):215-32.

Wilson SC, Barber TX. The fantasy-prone personality: implications for understanding imag-

ery, hypnosis, and parapsychological phenomena. PSI Res. 1982;1(3):94-116.



14

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Near-Death Experiences: Actual Considerations 261

Belanti J, Perera M, Jagadheesan K. Phenomenology of near-death experiences: a cross-
cultural perspective. Transcult Psychiatry. 2008;45(1):121-33.

Kellehear A. Census of non-western near-death experiences to 2005: observations and critical
reflections. In: Holden JM, Greyson B, James D, editors. The handbook of near-death experi-
ences: thirty years of investigations. Santa Barbara: Praeger/ABC-CLIO; 2009.

Pasricha S, Stevenson 1. Near-death experiences in India. A preliminary report. J] Nerv Ment
Dis. 1986;174(3):165-70.

Athappilly GK, Greyson B, Stevenson I. Do prevailing societal models influence reports of
near-death experiences?: a comparison of accounts reported before and after 1975. J Nerv
Ment Dis. 2006;194(3):218-22.

Facco E, Agrillo C, Greyson B. Epistemological implications of near-death experiences and
other non-ordinary mental expressions: moving beyond the concept of altered state of con-
sciousness. Med Hypotheses. 2015;85(1):85-93.

Greyson B. Near-death encounters with and without near-death experiences: comparative
NDE Scale profiles. J Near Death Stud. 1990;8:151-61.

Greyson B. Incidence of near-death experiences following attempted suicide. Suicide Life
Threat Behav. 1986;16(1):40-5.

Lai CF, Kao TW, Wu MS, Chiang SS, Chang CH, Lu CS, et al. Impact of near-death experi-
ences on dialysis patients: amulticenter collaborative study. Am J Kidney Dis. 2007;50(1):124—
32.132.e1-2

Mobbs D, Watt C. There is nothing paranormal about near-death experiences: how neurosci-
ence can explain seeing bright lights, meeting the dead, or being convinced you are one of
them. Trends Cogn Sci. 2011;15(10):447-9.

French CC. Near-death experiences in cardiac arrest survivors. In: Steven L, editor. Progress
in brain research [Internet]. Elsevier; 2005. p. 351-67. http://www.sciencedirect.com/sci-
ence/article/B7CV6-4H62GJIY-13/2/709582cdef8e1a463779efddde61edf7

Klemenc-Ketis Z, Kersnik J, Grmec S. The effect of carbon dioxide on near-death experi-
ences in out-of-hospital cardiac arrest survivors: a prospective observational study. Crit Care.
2010;14(2):R56.

Parnia S, Waller DG, Yeates R, Fenwick P. A qualitative and quantitative study of the inci-
dence, features and aetiology of near death experiences in cardiac arrest survivors.
Resuscitation. 2001;48(2):149-56.

Hou Y, Huang Q, Prakash R, Chaudhury S. Infrequent near death experiences in severe brain
injury survivors—a quantitative and qualitative study. Ann Indian Acad Neurol.
2013;16(1):75-81.

AAN. Practice parameters for determining brain death in adults (summary statement). The
quality standards subcommittee of the American Academy of Neurology. Neurology.
1995;45(5):1012-4.

French CC. Dying to know the truth: visions of a dying brain, or false memories? Lancet.
2001;358(9298):2010-1.

Martens PR. Near-death-experiences in out-of-hospital cardiac arrest survivors. Meaningful
phenomena or just fantasy of death? Resuscitation. 1994;27(2):171-5.

Laureys S, Gosseries O, Tononi G. The neurology of consciousness: cognitive neuroscience
and neuropathology. Oxford: Academic; 2015.

Zeman A. What in the world is consciousness? In: Steven L, editor. Progress in brain research
[Internet]. Elsevier; 2005. p. 1-10. http://www.sciencedirect.com/science/article/pii/
S0079612305500013

Demertzi A, Liew C, Ledoux D, Bruno M-A, Sharpe M, Laureys S, et al. Dualism persists in
the science of mind. Ann N'Y Acad Sci. 2009;1157(1):1-9.

Parnia S. Do reports of consciousness during cardiac arrest hold the key to discovering the
nature of consciousness? Med Hypotheses. 2007;69(4):933-7.

van Lommel P. About the continuity of our consciousness. Adv Exp Med Biol.
2004;550:115-32.


http://www.sciencedirect.com/science/article/B7CV6-4H62GJY-13/2/709582cdef8e1a463779efddde61edf7
http://www.sciencedirect.com/science/article/B7CV6-4H62GJY-13/2/709582cdef8e1a463779efddde61edf7
http://www.sciencedirect.com/science/article/pii/S0079612305500013
http://www.sciencedirect.com/science/article/pii/S0079612305500013

262

62

63.

64.

65.
66.
67.
68.
69.
70.
71.
72.

73.

74.

75.

76.

71.
78.

79.
80.
81.

82.

83.

84.

85.

86.

87.
88.

V. Charland-Verville et al.

. Greyson B. Implications of near-death experiences for a postmaterialist psychology. Psychol
Relig Spiritual. 2010;2(1):37.

Schwartz JM, Stapp HP, Beauregard M. Quantum physics in neuroscience and psychology: a
neurophysical model of mind-brain interaction. Philos Trans R Soc Lond Ser B Biol Sci.
2005;360(1458):1309-27.

Blanke O, Dieguez S. Leaving body and life behind: out-of-body and near-death experience.
In: Laureys S, Tononi G, editors. The neurology of consciousness. London: Academic; 2009.
p. 303-25.

Appelby L. Near-death experience: analogous to other stress induced physiological phenom-
ena. Br Med J. 1989;298:976-7.

Blackmore S, Troscianko T. The physiology of the tunnel. J Near Death Stud.
1988;8:15-28.

Greyson B. Dissociation in people who have near-death experiences: out of their bodies or
out of their minds? The Lancet. 2000b;355(9202):460-3.

Noyes R, Slymen D. The subjective response to life-threatening danger. Omega.
1979;9:313-21.

Ring K, Rosing CJ. The omega project: an empirical study of the NDE-prone personality.
J Near Death Stud. 1990;8(4):211-39.

Blackmore S. Dying to live: science and near-death experience. London: Grafton; 1993.
Braithwaite JJ. Towards a cognitive neuroscience of the dying brain. Skeptic. 2008;21:8-16.
Johnson MK, Foley MA, Suengas AG, Raye CL. Phenomenal characteristics of memories for
perceived and imagined autobiographical events. J Exp Psychol Gen. 1988;117(4):371-6.
Thonnard M, Charland-Verville V, Brédart S, Dehon H, Ledoux D, Laureys S, et al.
Characteristics of near-death experiences memories as compared to real and imagined events
memories. PLoS One. 2013;8(3):e57620.

Borjigin J, Lee U, Liu T, Pal D, Huff S, Klarr D, et al. Surge of neurophysiological coherence
and connectivity in the dying brain. Proc Natl Acad Sci U S A. 2013;110(35):14432-7.
Lempert T, Bauer M, Schmidt D. Syncope: a videometric analysis of 56 episodes of transient
cerebral hypoxia. Ann Neurol. 1994;36(2):233-7.

Nelson KR. Near-death experience: arising from the borderlands of consciousness in crisis.
Ann N'Y Acad Sci. 2014;1330(1):111-9.

Carr DB. Endorphins at the approach of death. Lancet. 1981;1(8216):390.

Jansen KL. The ketamine model of the near-death experience: a central role for the N-methyl-
D-aspartate receptor. J Near Death Stud. 1997;16:79-95.

Curran HV, Morgan C. Cognitive, dissociative and psychotogenic effects of ketamine in rec-
reational users on the night of drug use and 3 days later. Addiction. 2000;95(4):575-90.
Jansen K. Near death experience and the NMDA receptor. Br Med J. 1989;298(6689):1708.
Jansen KL. Using ketamine to induce the near-death experience: mechanism of action and
therapeutic potential. Yearbook for Ethnomedicine and the Study of Consciousness.
1996;(4):51-81.

Collier BB. Ketamine and the conscious mind. Anaesthesia. 1972;27(2):120-34.

Coyle JT, Basu A, Benneyworth M, Balu D, Konopaske G. Glutamatergic synaptic dysregu-
lation in schizophrenia: therapeutic implications. In: Novel antischizophrenia treatments.
Berlin: Springer; 2012. p. 267-95.

Rodin EA. The reality of death experiences. A personal perspective. J Nerv Ment Dis.
1980;168(5):259-63.

Saavedra-Aguilar DJC, Gémez-Jeria LJS. A neurobiological model for near-death experi-
ences. J Near Death Stud. 1989;7(4):205-22.

Woerlee GM. Mortal minds: the biology of near-death experiences. Amherst, NY: Prometheus
Books; 2005.

Blackmore S. Near-death experiences. J R Soc Med. 1996;89(2):73-6.

Ammermann H, Kassubek J, Lotze M, Gut E, Kaps M, Schmidt J, et al. MRI brain lesion
patterns in patients in anoxia-induced vegetative state. J Neurol Sci. 2007;260(1-2):65-70.



14

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.
102.

103.
104.
105.
106.
107.

108.
109.

110.

111.

112.

113.

114.

115.

116.

Near-Death Experiences: Actual Considerations 263

Els T, Kassubek J, Kubalek R, Klisch J. Diffusion-weighted MRI during early global cerebral
hypoxia: a predictor for clinical outcome? Acta Neurol Scand. 2004;110(6):361-7.
Charland-Verville V, Lugo Z, Jourdan J-P, Donneau A-F, Laureys S. Near-death experiences
in patients with locked-in syndrome: not always a blissful journey. Conscious Cogn.
2015;34:28-32.

Blanke O, Ortigue S, Landis T, Seeck M. Stimulating illusory own-body perceptions. Nature.
2002:419(6904):269-70.

De Ridder D, Van Laere K, Dupont P, Menovsky T, Van de Heyning P. Visualizing out-of-
body experience in the brain. N Engl J Med. 2007;357(18):1829-33.

Blanke O, Landis T, Spinelli L, Seeck M. Out-of-body experience and autoscopy of neuro-
logical origin. Brain. 2004;127(Pt 2):243-58.

Lackner JR. Sense of body position in parabolic flightt Ann N Y Acad Sci.
1992;656:329-39.

Cheyne JA, Girard TA. The body unbound: vestibular-motor hallucinations and out-of-body
experiences. Cortex. 2009;45(2):201-15.

Maselli A, Slater M. Sliding perspectives: dissociating ownership from self-location during
full body illusions in virtual reality. Front Hum Neurosci. 2014;8:693.

Arzy S, Seeck M, Ortigue S, Spinelli L, Blanke O. Induction of an illusory shadow person.
Nature. 2006;443(7109):287-7.

Britton WB, Bootzin RR. Near-death experiences and the temporal lobe. Psychol Sci.
2004;15(4):254-8.

Becker C. The centrality of near-death experiences in Chinese Pure Land Buddhism.
Anabiosis. 1981;4:51-68.

Kellehear A, Stevenson I, Pasricha S, Cook EW. The absence of tunnel sensations in near-
death experiences from India. J Near Death Stud. 1994;13:109-13.

Murphy T. Near-death experiences in Thailand. J Near Death Stud. 2001;19(3):161-78.
Bailey LW. A “little death”: the near-death experience and Tibetan Delogs. J Near Death
Stud. 2001;19(3):139-59.

Kellehear A. An Hawaiian near-death experience. J Near Death Stud. 2001;20(1):31-5.
Green JT. Near-death experiences in a Chamorro culture. Vital Signs. 1984;4(1-2):6-7.
King M. Being Pakeha: an encounter with New Zealand and the Maori renaissance. Auckland:
Hodder and Stoughton; 1985.

Goémez-Jeria JS. A near-death experience among the Mapuche people. J Near Death Stud.
1993;11(4):219-22.

Berndt RM, Berndt CH. The speaking land: myth and story in aboriginal Australia.
Harmondsworth: Penguin; 1989.

Morse M, Perry P. Closer to the light. New York: Villiard Books. 1990.

Greyson B. Consistency of near-death experience accounts over two decades: are reports
embellished over time? Resuscitation, 2007;73(3):407-411.

Ring K, Franklin S. Do suicide survivors report near-death experiences?. OMEGA-Journal of
Death and Dying, 1982;12(3):191-208.

Schoenbeck SB, Hocutt GD. Near-death experiences in patients undergoing cardiopulmo-
nary resuscitation. Journal of Near-Death Studies. 1991;9(4):211-218.

Zhi-ying F, Jian-xun L. Near-death experiences among survivors of the 1976 Tangshan earth-
quake. Journal of Near-Death Studies. 1992;11(1):39-48.

Orne RM. The meaning of survival: The early aftermath of a near-death experience. Research
in nursing & health. 1995;18(3):239-247.

Pacciolla A. The near-death experience: A study of its validity. Journal of Near Death Studies.
1996;14:179-186.

Corazza O, Schifano F. Near-death states reported in a sample of 50 misusers. Substance use
& misuse. 2010:;45(6):916-924.

Parnia S, Spearpoint K, de Vos G, Fenwick P, Goldberg D, Yang J, Wood M. AWARE—
AWAreness during REsuscitation—A prospective study. Resuscitation. 2014;85(12):
1799-1805.



	Chapter 14: Near-Death Experiences: Actual Considerations
	 Description of the Phenomenon
	 Identifying NDEs
	 NDEs Not “Near Death”
	 Negative NDEs
	 NDE Experiencers Characteristics
	 Research on NDEs
	 Explicative Models for NDEs
	 Transcendental Theories
	 Psychological Theories
	 Neurobiological Theories

	References


