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Sleep is not only a whole-brain process but also a complex local phenomenon controlled by specific
neurotransmitters that act in different neural networks, which is called “local sleep”. Moreover, the basic states of
human consciousness - wakefulness, sleep onset (N1), light sleep (N2), deep sleep (N3), and rapid eye movement

(REM) sleep - can concurrently appear, which may result in different sleep-related dissociative states.

dissociative states sleep dissociation daydreaming lucid dreaming false awakenings
sleep paralysis sleepwalking REM sleep behavior disorder hypnosis anesthesia

psychedelics

| 1. Introduction

Contemporary works on sleep regulation proposed the term “local sleep” to define physiological characteristics that
can be found in specific regions of the brain during the basic states of consciousness, i.e., wakefulness, rapid eye
movement (REM) sleep, and non-REM sleep (sleep onset - N1, light sleep - N2, deep sleep - N3) WEBEI4 These
physiological states of consciousness tend to cycle in a stable manner; however, the transitions among these
states are gradual and inconsistent, with the concomitant presence of multiple state-determining biomarkers.
Accordingly, this may result in mixed states in which sleep and wakefulness occur asynchronously in different
regions of the brain, resulting in the so-called sleep-related dissociative states 2!,

| 2. Physiological States of Consciousness
2.1. Daydreaming

Singer and McCraven (€ defined daydreaming (or mind wandering) as a partial detachment from the reality around,
directing consciousness towards the own imagination with personal content. Although this state of consciousness
is part of human nature and an everyday experience, there is still little systematic knowledge about its frequency,
duration, spontaneity of appearance, variations, and patterns.

Researchers have hypothesized about the advantages and importance of daydreaming, considering that it
occupies more than half of the time we are awake . According to these authors, daydreaming may serve for (1)
Adaptive function: allowing for planning future activities, creativity, attentional cycling, and resting & (2) Event

simulation: there is a correlation between self-reflection, autobiographical memories, and task performance,
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suggesting that daydreams (as well as night dreaming) may simulate future events [&: (3) Interpersonal
relationships: allowing the development of interpersonal skills, such as compassion, moral reasoning, empathy, etc.
(201 (4) Volitional processes: one can choose to detach from the reality around to focus on one’s own thoughts 21!:
(5) Personal goals: self-awareness, personal planning, goal-directed thinking, simulating another person’s
perspective, and compassion Z; (6) Mental health: daydreaming components such as imagination and fantasy

support mental health, allowing the mind to varying its attentional content [Z.

Singer 12 divided daydreams into three types: positive-constructive daydreaming, guilty-dysphoric daydreaming,
and poor attentional control. positive-constructive daydreaming consists of carefree, positive desires and plans,
such as imagining inviting a friend to dinner or being in a park with your pet. Guilty-dysphoric daydreaming is about
worries and undesirable scenes, such as revenge, and undesirable experiences, such as deaths and separations.
Poor attention control is not necessarily related to the emotional charge but rather an obstacle to the individual's

attention. These daydreaming experiences were studied in different ages, ethnicities, and genders [1324]

2.1.1. Self-Generated Thoughts, Daydreaming, and Depression

Self-generated thoughts are intrusive imaginations, ideas, and desires that are not directly related to environmental
stimuli and may arise from daydreaming 2. Self-generated thoughts are associated with loss of reading
comprehension 18 sustained attention capacity 27, and working memory @18 Self-generated thoughts
characterized by predominantly negative thoughts correlate with mental diseases, such as depression, anxiety,

schizophrenia, and other pathological states of consciousness 19,

The tendency to fall into negative daydreamings, such as ruminating thoughts, correlates with depression;
daydreaming can not only be related to depression but also self-generated thoughts can be a symptom of
depression 29211 |t was shown that this relationship between daydreaming and depression was more due to the
type of daydreaming, that is, always ruminating on the same thoughts 14[22], |n this sense, it was found that the
greater the focus and attention to the own thoughts, the greater the rumination and, consequently, the more

depressed mood [22],
2.1.2. Daydreaming and the Default Mode Network

The default mode network (DMN) is a brain circuit that is activated when a person does not direct attention to
environmental stimuli, during REM sleep, or during daydreaming 2324 (Figure 1). In other words, the regions of
the brain that constitute the DMN are more active in the absence of external stimuli and sustained attention 23,

which means that dreaming and imagination processes share neurophysiological similarities [£!.
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Figure 1. Schematic illustration of DMN main regions.

Specific regions of the DMN, such as the dorsomedial prefrontal cortex and medial temporal lobe, are associated
with thoughts about oneself (self-referential thoughts) and the construction of future scenarios based on memories
(28] studies using functional magnetic resonance imaging during unconscious states, such as sleep and coma,

found that the spatial organization of neural networks is similar to that of the resting state 2711281,
2.1.3. Daydreaming and Brain Rhythms

Even in tasks that require focus, shifts in the attentional focus to internal issues often occur; therefore, changes in
the rhythms of the neural networks can be expected. Brabosczc and Delorme [ analyzed the
electroencephalographic signals of 12 volunteers who performed a breath-counting test and were supposed to
press a button whenever they realized they had another thought occupying their minds. In these moments of
concentration break, there was an increase in the frequency power of the slower theta (4—7 Hz) and delta (2—3.5
Hz) waves, whereas the frequency of the faster alpha (9-11 Hz) and beta (15-30 Hz) waves decreased. Therefore,

daydreaming is associated with less vigilance and alertness, similar to sleep 29,

2.2. Lucid Dreaming
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Lucid dreaming (LD) is a specific type of dreaming characterized by the awareness that one is dreaming and the
capacity to control the oneiric content B1l, LD has been mentioned in several religions and by many philosophers
for thousands of years 3233l However, more recently, some authors were skeptical about this dream
phenomenon, arguing that individuals were actually awake or had some kind of misperception 24!, which might be

due to the lacking evidence of LDs as genuine subjective experiences at that time.

This changed with the pioneering work of Stephen Laberge in 1980. This was based on prior research showing
that: (1) eye muscles are exempt from the muscular atonia that accompanies REM sleep (2236l and (2) direction
shifts of the gaze within a dream can be accompanied by real movements of the sleeper’s eyeballs 728l | aberge
and colleagues thus asked lucid dreamers to move their eyes in a pre-agreed sequence (left-right movements, for
example) as soon as they became lucid in the dream. This technique succeeded and laid the foundation for the
scientific studies of LD 2,

2.2.1. Lucid Dreaming, REM Sleep, and the Brain Rhythms

LD occurs predominantly during REM sleep 2921 | D has also been reported during the N1 (sleep onset) and N2
(light sleep) stages but not during the N3 stage (deep sleep) 4243l As for the ordinary non-LD, the LD during non-
REM sleep stages 1 and 2 tends to be shorter, less vivid, less story-telling-like, and more similar to a thought or a
waking memory 42 |t is not clear, however, why LD is not common in the general population 24! although the
majority of people show REM sleep every night. A possible explanation for this inconsistency is that LD is probably
associated with specific brain rhythms during REM sleep, with different spectral characteristics from non-lucid REM

sleep.
2.2.2. Neuroimaging of Non-Lucid and Lucid REM Sleep

During non-lucid REM sleep, the limbic system is activated (hippocampus, amygdala, medial prefrontal cortex, and
anterior cingulate cortex), which might be related to the intense emotions that are usually experienced during
dreams 4346 On the other hand, the activity in the prefrontal cortex decreases, which may be related to the lack
of self-consciousness and meta-cognition during non-lucid dreams (471481,

Dresler and collaborators 49 observed that during LD frontal regions are activated, including the anterior prefrontal
cortex, which may be associated with the insight and self-reflection abilities that characterize LD. More recently,
Baird et al. B9 observed that frequent lucid dreamers showed increased resting-state functional connectivity

between the anterior prefrontal cortex and other frontal, parietal, and temporal regions.

2.3. False Awakenings

False awakening (FA) is a type of dream in which people believe they have woken up since the dream content is
similar to their daily life, especially regarding their activities when waking up, such as rising from bed, going to the
bathroom, having breakfast, brushing the teeth, etc. Only when the subjects actually wake up do they realize they

were dreaming B1l. In a study with 974 participants, 45% of them had experienced at least one episode of FA in
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their lifetime, 28% have it sometimes, 8% have experienced a single episode, and 7% have it often. Participants
above 50 years have fewer experiences of FA (4%) than the younger ones, especially those between 21-30 years
(9%) [32],

During an FA episode, the dream scenario is likely to be similar to the usual environment of the dreamer. Often, the
trigger for the FAs are external factors, such as a ringing cell phone; however, sometimes even the trigger may be
dreamed B2, On the other hand, some people refer to FA as “a dream within a dream”.

2.3.1. False Awakenings and REM Sleep

FA happens mostly during REM sleep, which is similar to LD, sleep paralysis (SP; see next section), and out-of-
body experiences. Since they all occur in the same sleep stage (REM), these phenomena may be linked to each
other. Raduga, Kuyava, and Sevcenko B2 found that people who have already experienced one of these REM
sleep-dissociated states are likely to have experienced another. SP and FA share the feeling of being in a familiar
environment (usually their bed), the perception of being awake, and feelings of anxiety. One main difference is the

inability versus freedom to move during SP and FA episodes, respectively.
2.3.2. False Awakenings and the Brain Rhythms

Using polysomnography during FA, an increase in alpha frequency alternating with states of REM sleep, slow eye
movement, and low muscle tone was found B2l The study also found that, although FA and SP are experiences
similar to each other and mimic a waking state, in both of them the individual is dreaming and in the REM sleep
stage (associated with the predominance of theta waves in the electroencephalogram). Thus, commonalities
between SP and FA regarding the characteristics of REM sleep and wakefulness can be explained by the fact that
different stages of sleep or wakefulness, especially their transitions, show mixed features that characterize a sleep-

related dissociated state 2.

| 3. Pathological States of Consciousness
3.1. Sleep Paralysis

Sleep paralysis (SP) is a dissociative state of consciousness that is characterized by motor, sensory, and cognitive
abnormalities that usually happen in the transition from REM sleep to the waking state. It comprises the inability to
move, visual hallucinations, tightness in the chest, fear of death, and perception of threatening creatures. The SP
experience can induce intense frightening and anxiety due to the loss of voluntary motor activity, which can cause
the inability to scream, open the eyes, cry, and even breathe B4I33], Most people have experienced a few episodes
of SP in their lifetime, but when SP occurs frequently or involves intense negative emotional components, impairing

well-being, and social functioning, it can be considered a sleeping disorder (parasomnia).

Only sparsely studied by science, many cultures have interpreted SP from a supernatural perspective until today

(381 |n Japan, the “kanashibari”, which can be translated as “the state of being totally bound, as if constrained by
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metal chains”, is caused by a vengeful spirit who suffocates his enemies B4, In Thailand, the “phi am” is a ghost
that appears when subjects are half asleep and unable to move 58, Egyptians believe that SP is caused by the
“jinn”, which are malevolent spirit-like creatures B2l Ethiopians consider the “dukak” an evil spirit that haunts sleep
591 |n the USA, the report of “alien abductions™—experienced as the inability to move during awakening with visual

hallucinations of aliens—is considered a manifestation of SP 2,

The emotional components of SP have been explained by cognitive distortions such as hallucinations, which can
be grouped into “Intruder”, “Unusual Bodily Experiences”, and “Incubus”. The first is characterized by the feeling of
fear or the sensation of a presence in space accompanied by visual and auditory hallucinations. The second is
related to out-of-body experiences. The third refers to the feeling of tightness in the chest and difficulty to breath

611 as depicted by the painter Henry Fuseli (Figure 2).

Figure 2. The Nightmare (1871), by Henry Fuseli.

The different societies share a common frightening component due to the person’s inability to move and visual
hallucinations according to the individual’s culture 62, However, some authors interpret SP in a strictly pathological
way. In the past, SP was underdiagnosed and understood as a symptom of narcolepsy. This disorder is

characterized by abnormalities of sleep regulation, in which the individual falls asleep abruptly associated with
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cataplexy, when muscle tone is lost, usually after a very emotional episode. However, despite its similarities with
narcolepsy, SP can occur separately from narcolepsy and, overall, shares few relationships with neuropsychiatric
disorders. However, SP must be seen from a pathological point of view when the episodes are very frequent or

intense, thus implicating physical, mental, and/or social suffering.

3.2. Sleepwalking

Sleepwalking (or somnambulism) is a condition that has been documented by humanity for a long time. In the third
century AD, the Stoic philosopher Diogenes Laertius was said to read and write his works while he slept. In the
second century, Galen, the “father” of anatomy, reported in his work “De motu musculorum” that he had spent a
whole night walking in his sleep and only woke up after stumbling over a stone. These lines are very reminiscent of
sleepwalking but they can also have alternative interpretations, especially from a poetic point of view. In the
medieval period, sleepwalking and other sleep disorders were intrinsically related to religious beliefs and
interpreted as divine designations or diabolical acts. The sixteenth-century Spanish writer Antonio de Torquemada
wrote that the devil makes us “dream lascivious dreams” and provokes the sleepers “to commit follies for which we

can lose body and mind once”. Supernatural explanations such as these still exist in many cultures [62],

Sleepwalking is a type of arousal parasomnia disorder that occurs during NREM sleep but in which the usual
distinctions between wakefulness, REM, and NREM sleep are blurred, which is the precise definition of a sleep-
related dissociative state. Sleepwalking is closely related to other NREM parasomnias (confusional arousals, sleep
terrors, sleep-related sexual behavior, and sleep-related violence) since these sleep disturbs are mostly classified
by the displayed behaviors 4. The term disorders of arousal encompass sleepwalking, night terrors, and
confusional arousals and also a broader spectrum of specific forms of NREM parasomnias, such as sexsomnia,
sleep-related eating, and sleep-related asphyxia syndrome. The underlying factors associated with confusional

arousal disorders are mostly unknown [63],

Sleepwalking episodes draw a lot of attention because the person is sleeping and performing complex activities,
such as gesturing, pointing, walking, or even dressing, cooking, and driving. These activities can last from seconds
to more than 30 min. Its main characteristics are speech in response to external stimuli, as the person is sleeping,
mental confusion, variable retrograde amnesia, perceived threat, and misperception 8. Moreover, descriptive
reports show that, in children, complete amnesia is more common, as well as sleepwalking behavior characterized
by automatic movements and higher arousal thresholds. Unlike children, many adults remember at least parts of
the events upon waking B4, The condition is most common in children, whereas only 2—-3% of adults show
sleepwalking and only 0.4% of adults sleepwalk every night. About 80% of adult sleepwalkers showed childhood
sleepwalking, perhaps due to an immaturity of the sleep state [68l. Therefore, this phenomenon might be

understood as a complex condition that involves high motor control levels.

3.3. REM Sleep Behavior Disorder

Rapid eye movement (REM) sleep behavior disorder (RBD) is a behavioral and experiential parasomnia that

consists of abnormal behavioral release during REM sleep with loss of generalized skeletal muscle paralysis or
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“REM-atonia” 82, RBD was first identified in humans in a series of five patients 9 and resembled findings from an
experimental model in cats with pontine tegmental lesions /1, Mahowald and Schenck 22 also described the
dissociation and admixture of different states of consciousness that underscores the neurophysiological
phenomenon in which REM-atonia is compromised and wakeful muscle tone and twitching intrudes, resulting in
clinically relevant behavioral release during REM sleep. During an RBD episode, the person moves with eyes
closed while attending to the inner dream action and being unaware of the actual bedside surroundings 2!,
Behavioral release during REM sleep often involves acting out of dreams that are confrontational, aggressive, and
violent. The enacted dreams usually involve hostile people and animals and the dreamer is often defending
him/herself or loved ones against the perpetrator. The reported dream imagery closely matches the observed
physical behaviors during video-polysomnography evaluation. RBD is a dream disorder almost as much as a sleep

behavioral disorder. The first textbook on RBD describes various considerations in detail (3!,

| 4. Altered States of Conscioushess
4.1. Hypnosis

The term “hypnosis” derives from the Greek Hypnos, meaning “to sleep”. It was popularized by James Braid in the
middle of the 19th century to designate a sleep-like, highly suggestible state based on induction and relaxation
techniques 4. In the middle of the 20th century, Milton Erickson revolutionized hypnosis application with his
individualized, non-authoritarian approaches, which laid the foundation for the development, use, and acceptance
of modern clinical hypnosis 2. Today, hypnosis is often embedded in a broader therapeutic approach and
recognized as complemental treatment in psychotherapy, medicine, sports, and forensics 8. In clinical application,
it is mostly known as an efficient tool for pain reduction but might also be useful in phobias, depression, eating

disorders, posttraumatic stress disorders, and substance use disorders, among many others 7,

Over two centuries of research have always strived to better describe the phenomenology, efficacy, and challenges
of hypnosis; however, the technique is far from being thoroughly explored. Hypnosis can be understood as an
altered state of consciousness produced by suggestions from a hypnotist to a hypnotized person to induce
changes in perception, cognition, or behavior /8. In general, the suggestions consist of three phases of: 1—
induction, including general suggestions to guide the person into a hypnotic trance; 2—application, including
directed suggestions around the specific topic; and 3—termination, including general suggestions to guide the

person out of the trance.

4.2. Anesthesia

“You will fall asleep now” is the most common sentence anesthesiologists use before administering hypnotics 8.
Trying to understand the biological basis of how the human mind shifts from an alert (or responsive) state to
(natural) sleep or (artificial) anesthesia is a recent and important object of study in neuroscience. First, it is
necessary to differentiate two confusing concepts: wakefulness and an “unconscious” state. In the context of

anesthesia, despite the state of consciousness being defined by the behavior of the individual, the lack of response
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does not indicate unawareness or lack of experiences that were generated only internally, so it does not mean
unconsciousness 8. During wakefulness—the “connected” state—the contents that reach consciousness are
modulated through a sensory filter, which allows the conscious perception of stimuli. However, during anesthesia—
the “disconnected (or dissociated)” state—the contents of consciousness revolve around internally generated

experiences, such as the individual’s imagination (2.

4.3. Psychedelics

Classic serotonergic psychedelics, such as lysergic acid diethylamide (LSD), psilocybin, and ayahuasca, are
gaining growing scientific attention due to their therapeutic potential in diverse psychiatric conditions, especially
mood and substance use disorders BLIB2B3] After a research hiatus following political motivations by the end of
the 1960s, their profound effects on the human mind are being increasingly studied 4. Findings from the last
century and modern studies highlight the fundamental effects of psychedelics on perception, cognition, and
emotion, including altered perceptions of the senses, self, body, time, and space, reduced cognitive control, and
heightened emotionality [£2](86],
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