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Objective/Background: Night terrors, sleepwalking and confusional arousals are beha-
vioral manifestations of incomplete awakenings from sleep. According to international
diagnostic criteria, these behaviors occur in the absence of any mental experience, or in
the presence of very limited cognition or dream imagery (eg, a single visual scene). The aim
of this study was to systematically and retrospectively investigate the mental content
associated with sleep terrors and/or sleepwalking in both children and adults.

Patients and Methods: Forty-five consecutive patients referred for a diagnosis of disorders
of arousal (DOA) of all subtypes (sleepwalking/sleep terrors/confusional arousals) (25
adults: 30 = 6 y, 15 females; 20 children: 10 + 3 y, 6 females) underwent a detailed semi-
structured interview about the mental content associated with their nocturnal episodes. The
interview was comprehensive of specific questions about their subjective recall rate, several
content details (characters, emotions, actions and setting/context), and hallucinatory or
dissociative experiences during clinical episodes. Patients’ reports were classified for com-
plexity (Orlinsky scale) and content (Hall and Van de Castle categories).

Results: More than two-third of the children (n = 14) could not recall any mental activity
associated with their episodes, whereas more than two-third (n = 16) of the adults recalled at
least one mental experience. Half of the adult patients (n = 8) estimated that a specific mental
content was subjectively present around 50% or more of the times. Seven adults and one
child described clear and vivid hallucinatory experiences of “dreamed” objects or characters
projected onto their real home environment, in the absence of any reality testing. Five adults
and two children described one or more dissociative experiences. The content of the
collected reports was dominated by dynamic actions acted out from a self-perspective,
often with apprehension and in response to misfortune and danger, in a home-setting
environment.

Conclusion: These results suggest that current diagnostic criteria are tailored around the
typical presentation of DOA in children, and do not always fit to adult patients with DOA.
Furthermore, they support the concept that consciousness may reemerge in DOA patients
during clinical episodes, in a peculiar dissociated, psychotic-like form.

Keywords: somnambulism, confusional arousal, parasomnia, dream, consciousness, mental

content, amnesia

Introduction

Up to 34% of toddlers, 13.4% of school-age children' and 4.8% of adults” occa-
sionally display complex behaviors during sleep, such as walking around, abruptly
sitting up in bed screaming or looking around while partially asleep. After the
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episodes, patients typically fall asleep again quickly and
display a partial or complete amnesia for their episodes the
subsequent morning. These manifestations belong to the
same family of disorders, namely Non-Rapid Eye
Movement (NREM) sleep parasomnias, or more specifi-
cally disorders of arousals (DOA). DOA are broadly
defined as recurrent episodes of incomplete awakening
from NREM sleep and are classified in 3 clinical subtypes:
sleepwalking, night terrors and confusional arousals.
Despite behavioral differences, they share common fea-
tures: they typically occur during NREM slow wave sleep,
mainly during the first third of the major sleep episodes,”
their prevalence and incidence decrease progressively dur-
ing adulthood, and they typically display a strong and
often overlapping familiar recurrence and a similar genetic

background."¢°

International classification systems3 4

recognize unan-
imously the absence of, or the presence of only limited
dream imagery or cognition during DOA episodes. This
might not seem surprising, considering that DOA arise
from NREM slow wave sleep, which is traditionally con-
sidered a dreamless unconscious state. However, several
studies have shown that dreaming and mental activity
during sleep occur independently of the sleep state, and
can occur in one third or more of the awakenings out of
NREM sleep.'®!" These findings support the hypothesis
that oneiric mental activity might in theory occur during
DOA episodes.

Initial investigations on this topic, based on a rather
limited number of children and/or young adults with
sleepwalking, reported complete amnesia for any mental
content or behavior they displayed soon after spontaneous
awakening from sleepwalking episodes and/or the follow-
ing morning.'>'* However, subsequent studies that
actively probed patients about their generic mental activity
during episodes (without using specifically the word
“dream”), contradicted earlier findings. A systematic
study on young adults with a diagnosis of sleep terrors
showed a 58% average recall rate of mental imagery upon
awakening after episodes, although recall was often frag-
mentary and consisting of a single scene or thought.'
Later, occasional reports confirmed the presence of some
kind of activity including perceptual, cognitive, and affec-
tive elements in at least the more complex and agitated
DOA episodes.'® " Few and more recent case-reports
further reinforced this concept, illustrating extreme exam-
ples of complex, dreamlike and enacted mental activity
during DOA episodes.”’>* Retrospective studies on adult

DOA patients (with sleepwalking and/or sleep terrors)
showed that 71-77% of patients were able to recall
a mentation associated with at least one of their lifetime
episodes, usually

consisting of one single visual

scene.”>*® The content analysis of these (retrospectively

2627 revealed that they were frequently

collected) reports
unpleasant and often contained misfortune and apprehen-
sion. When compared to REM sleep behavior disorder
(RBD) they displayed less aggressive contents, with
patients being more often the victims rather than the
aggressors.”’

Taken together, the literature challenges the classic
view of DOAs as

However, the great majority of available published data

amnesic, non-dreaming states.
refer exclusively to adult samples. Although it is generally
acknowledged among sleep experts that children are more
frequently completely amnesic of their episodes than
adults, surprisingly almost no systematic study on this
topic has been conducted to date in children. Moreover,
no study specifically addressed the issue on how dream-
like perceptual experiences are phenomenologically inte-
grated with real perceptions. Indeed, DOA patients open
their eyes during episodes and are able to deambulate
through space usually without falling or stumbling on
objects, but at the same time they at times display beha-
viors like pointing or grasping inexistent objects, which
have been suggested to reflect the enactment of an ongoing
mental content.”**!-*

In this study, we investigated the lifetime prevalence
and the qualitative features of mental activity associated
with DOA episodes in both children and adults, with
a specific attention towards hallucinatory and dissociative

experiences.

Methods

This is an observational, single-center cross-sectional
study carried out at the Neurocenter of Southern
Switzerland on a population of patients affected by
DOA. The protocol of the study was approved by the
local Independent Ethics Committee (IEC) “Comitato
Etico Cantonale”, according to the regulatory requirements
of Switzerland, as part of a larger instrumental study (-
2017-01788 CE 3282). All research activities were con-
ducted in accordance with the Helsinki Declaration.
Eligible patients (and/or their caregivers according to
their age) signed a written informed consent prior to parti-
cipate in the study.
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Patients

Participants were recruited consecutively among patients
referred to the Sleep Medicine Center because of abnormal
nocturnal behaviors. Patient’s inclusion criteria were: 1)
a typical history of DOA (all subtypes: night terror, sleep-
walking, confusional arousal) according to ICSD-3
criteria;* 2) a minimum of one parasomnia episode per
month as defined from the clinical interview; 3) age
between 6 and 17 years old for the children group, and
from 18 to 45 years for the adult group. Exclusion criteria
were: 1) parasomnia due to a medical disorder or due to
a medication or substance; 2) parasomnia overlap disor-
der; 3) sleep-related sex disorder, and sleep-related eating
disorder (as exclusive symptoms); 4) intellectual disabil-
ity; 5) epilepsy and other major neurologic co-morbidities.
All patients were also monitored with video-
polysomnography (v-PSG), which excluded differential

diagnosis like epilepsy or REM sleep behavior disorder.

Clinical Interview
Patients were thoroughly interviewed by a sleep specialist
concerning their medical, psychiatric and sleep history.
They also received a complete neurological examination,
and filled in a set of validated sleep rating scales (Epworth
Sleepiness Scale, Sleep condition Indicator, Insomnia
Severity Index for the adult group and Sleep Disturbance
Scale for Children). Patients who satisfied inclusion/exclu-
sion criteria and (when available) their parents or bed-
partners/relatives  subsequently underwent a semi-
structured interview focused on the mental content during
life-time DOA episodes. The meaning of “DOA episodes”
was explained to children and some examples were pro-
vided to them if necessary, making clear the difference
between mental activity during episodes and normal
dreams.

Patients were asked to rate how frequently they could
remember their mental content during an episode on
a Likert scale: 0 = never, 1 = unclear (the recollection of
just the very last part of the episodes during the transition
to wakefulness, or the feeling of having dreamt something
but no or very vague associated content), 3 = once or few
times, <10% of the times), 4 = seldom (10-40%), 5 =
sometimes (40—60%, around 50%), 6 = often (60-90%), 7
= always or almost always (>90%).

Patients were also asked whether they woke up imme-
diately after the remembered episodes and to estimate the
overall rate after DOA

of awakenings episodes

(considering the estimated frequency of episodes reported
by witnesses), according to the same 5-point Likert scale
described above.

Patients were also systematically asked to describe their
episodes from a subjective standpoint and whether they could
remember or not what was going through their mind at the
very moment of a DOA episode, whenever in their life. If
they answered positively to this latter question, spontaneous
mentation reports were prompted. Afterwards, patients were
interviewed more pointedly to elicit other relevant details for
each recollection, including characters, emotions, content
and setting. Specific questions were made about hallucina-
tions (defined as the perception of the normal external envir-
onment with overlapping elements from their dreams
associated with a failure of reality testing®), dissociative/
partial awareness experiences (derealization/depersonaliza-
tion/“as if” feeling of being both in the real world and in
a dream), and indirect evidence of acting out the mental
content they recollected (eg, waking up in a specific location
or position).

Available family members/bedpartners (20 out of 20
for children and 22 out of 25) were asked whether the
patient ever told them what was going through his/her
mind during DOA episodes and to describe in details
each episode they could remember (behaviors, perceived
emotions, vocalizations, indirect evidence of hallucina-
tions, eg, pointing behaviors, grasping behaviors or other
gestures, searching behaviors, verbalizations suggesting
the presence of invisible objects or entities). When possi-
ble, the presence of witnessed episodes was matched with
the recall by the patient in order to identify possible “iso-
morphic behaviors”, meaning mental contents acted out
during the episodes.

Scoring Analysis
Mental contents were classified according to their complex-
ity using the Orlinski’s score (see Supplementary Table 1).

Each mental content was analyzed according to the
nominal categories of the Hall and Van De Castle
method®® by two independent scorers (AC and GL): char-
acters (people, mythical figures, and animals), social inter-
actions (aggressiveness, friendliness, sexuality), activities
(physical activities with the character remaining more or
less in the same place, self-propelled movements, location
changes using tools other than muscular activity, expressive
communication, verbal activity, auditory, visual activity,
thinking), emotions (happiness, anger, apprehension, sad-
ness, and confusion), striving (success and failure), fortune
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(misfortune and good fortune), settings (indoor, outdoor,
familiar, unfamiliar, distorted, geographical), objects (archi-
tecture, household, food, implements, travel, streets, regions,
body parts, clothing, communication, money, miscella-
neous), and descripting elements (modifiers, temporal
scale, negative scale). The presence or absence of any
given category was determined in accordance with the “at
least” procedure. Because most of the sleep mentation
reports contained fewer than 50 words, and the normative
values have been established for 50-350-word contents,
only the categories were used. All repetitions and hesitations
as well as the content that referred to what the dreamers
thought of their dreams rather than the actual dream were
eliminated prior to this analysis.

Statistics
Data are presented as numbers, percentages (%), mean +
standard deviation (M + SD).

The between-group (children vs adults) difference in
recall (taken as a binary yes/no variable) was measured
using a chi-square test for independence (with Yates
Continuity correction). The relationship between the mental
content recall rate and the awakening recall rate (measured on
an 8-point Likert scale as described above) was investigated
using Spearman rho product-moment correlation coefficient.

Results
Forty-five consecutive patients with DOA (25 adults: 30 +
6 y, 15 females; 20 children: 10 + 3 y, 6 females) were

recruited and considered for current analyses.

Demographics and clinical features of the adult and the
children groups are described in Supplementary Table 2.

Children

Only four children out of 20 (20%) stated they rarely
remembered the mental content associated with their DOA
episodes (9 mental imageries in total, see Supplementary
Table 3). In 2 cases (10%) the report was unclear, eg:

“I think I remember going upstairs to the granny but [ am
not sure, maybe I remember it because I think I woke up
upstairs and my parents the day after told me about what

happened”

“I somehow recall the feeling of being alone or very small or
scared to be tiny or getting smaller to the point of disappear-
ing during my episodes, but I do not recall anything else)”.

Fourteen children (70%) reported to be amnestic about
their episodes. A graphical representation of these data is
available in Figure 1.

Five children (25%) reported they woke up at least
once or very few times, 2 (10%) were not sure about the
answer, 13 (65%) reported they never woke up after an
episode and they knew about the episodes only because
somebody else told them. A graphical representation of
these data is available in Figure 2. There was a strong,
positive correlation between the content recall rate and the
subjective awakening rate after episodes, r = 0.91, n = 20,
p < 0.001.

RECALL RATE

16
14
12

10

2 I
0
NEVER DOUBTFUL ONCE OR FEW

TIMES

= CHILDREN
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SOMETIMES OFTEN ALMOST

ALWAYS
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Figure | Subjective recall rate for the children group and the adult group. X-axis: number of patients. Y-axis: recall rate according to a 7-point Likert scale (see Methods).
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Figure 2 Post-episode awakening for the children group and the adult group. X-axis: number of patients. Y-axis: frequency of post-episode awakening according to a 7-point

Likert scale (see Methods).

One of the children (5%) was able to report a full
hallucinatory experience (“I truly saw the ball going out
of the window of my room, but it was like it went out of
the football field and I didn’t realize it was not possible™).
In two cases (10%) the recollection was less clear:

“I saw the referee in the dream and the day after dad told
me I was talking to him as he was the referee, but I can’t
remember precisely the context in which I saw the referee,

neither if he was similar to dad”

“I heard the doorbell but I do not remember if I was
already out of the bed when I heard it or what I was
doing”.

In 12 cases (60%) an indirect evidence of hallucinatory
experiences was inferred by the parents: in 4 cases by
finger pointing behaviors, in 1 case from grasping beha-
viors, in 3 (more doubtful) cases by searching behaviors
and in 4 cases from verbalizations, suggesting the presence
of invisible objects or entities associated or not with point-
ing behaviors (eg “Look, look, mum”, “I want those colors
mum, please let me draw”, “Leave me, leave me!”, “Help
me, help me, what is that head floating in the air?”, or
“stop it, stop it”, «
there, look!”). Two children out of 20 were able to

get this reindeer out” or “a light over

describe dissociative/partial awareness features:

“I dreamt I was in a room that looked like mine ... but
I was on the first floor, instead of the second floor where
I usually sleep ... I was actually at the second floor, but

I realized it later”

“I was in my room but it was like I was in a football

game”.

Four reports of mental contents associated with DOA
episodes out of 9 were classified as “static” (score: 4)
and 5 (4 with score 5 and 1 with score 6) as “dynamic”
dreams according to the Orlinsky’s Modified Scale. All
reported imageries had direct or indirect evidence of being
acted out. In all of them the patient was the first-person
character. Only in 3 cases the first-person character inter-
acted with another (human) character. All recollections
contained a purposeful action (either a physical action,
a movement with or without a change in location or
a verbal interaction) usually within the house environment.
In most cases, the protagonist was trying to do something
with active effort, but it was difficult to apply the Van De
Castle Category Failure or Success because only the pro-
tracted attempt was remembered and reported. In 2 cases,
there was a clear environmental barrier (misfortune of the
Van De Castle scale). An emotion was associated in 4 out
of 9 reports (3 were coded as apprehension and one as
happiness).

Adults

Adults were more likely to recall their mental activity
during DOA episodes than children (3> (1, n = 45) =
7.75, p = 0.05, phi = 0.46). Six adult patients stated they
never remembered what was going through their mind
during clinical episodes, while in other 3 cases the recol-
lection was doubtful (in 2 cases there was the feeling of
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having dreamt something without any specific associated
content, and in 1 case the recall of the few moments before
waking up “I was brushing my teeth and it still made
sense, like in a sort of dissociative state”). Sixteen (76%)
were able to report at least one specific mental experience
associated with their episodes at the clinical interview (for
a total of 48 reports, see Supplementary Table 3).

Two patients answered “one or few times”, 6 patients
“seldom” (less than half of the times), 4 patients “some-
times” (nearly half of the times), 3 answered “often” (more
than half of the times) and 1 answered almost always (see
Figure 1). This latter case has been recently described in
a case report, given the exceptionality of the frequency and
complexity of the dream-like imageries he reported.?’

Only 4 subjects (16%) reported they never woke up after
their clinical episodes, while the great majority reported they
woke up between 10 and 60% of the times (see Figure 2).
Qualitatively, all patients stated that they usually remembered
those episodes that were followed by an awakening and the
recollected episodes were followed almost invariably by an
awakening. There was a strong, positive correlation between
the content recall rate and the subjective awakening rate after
episodes, 1(23) =0.82, p <0.001. Similar results were obtained
also pooling adult and children together and correcting for age
(see Supplementary Figure 1).

Seven subjects (almost 30%) were able to describe
clear hallucinatory experiences, meaning that they both
perceived the real environment plus one or more over-
lapping images or distorted features and at the same time
they were not aware that their perception was unreal,
strange or bizarre. Specific examples are:

“Yes, I am sure | saw some rabbits jumping around my
house, I could see clearly both my house and the rabbits”,
“Yes, I was really seeing an unknown man at the end of
my house’s hallway.”

In other two cases, the description was unclear or the
patient was unsure about his/her memory. Indirect evi-
dence of hallucinatory experiences was collected by bed-
partners in 14 cases (pointing behaviors in 3 cases, other
behaviors like grasping or trying to escape from something
in other 3 cases, and combinations of gestures and excla-
mations in the remaining 8 cases). In the other cases, the
description was unclear or the bedpartner was unsure
about the interpretation of the patients’ gestures or mum-
blings. Dissociative experiences clearly emerged from 9
reports (from 5 different patients) out of 48, while in 2
cases the description was unclear, eg:

“I was brushing my teeth and I realized the absurdity of
the situation slowly, I think I kept brushing my teeth for
a little while”.

In 8 cases, dissociation emerged from the discrepancy
between being aware of seeing a specific scenario and
being at the same time aware of being at home and seeing
one’s own home setting or seeing distorted images, eg:

“I was patting a dog, but at the same time I was somehow
aware it was the blanket covering my boyfriend”.

In 1 described as

a depersonalization state (the patient had the impression

case, the experience was
of observing himself while walking along the hallway of
his house).

Twenty-five reports were classified as “static” and 23 as
“dynamic” dreams according to the Orlinsky’s Modified Scale.

Twelve reports (25%) were associated with direct evidence
of being acted out (from witnesses), 2 (0.05%) with indirect
proofs found by patients the following morning (objects
moved from their usual position), the remaining 34 cases
with indirect evidence from the actions the patients were
carrying out at the time they woke up. In 17 of these latter
cases the description was unequivocable, eg: “I woke up when
I was closing the closet” with the associated mental
recollection

“I was seeing an unknown man in my house, at the end of the
stairs, he wanted to have a shower in my house, after a brief
discussion with him, I went to my closet and took the towel”,

while in the other 17 cases the description was more
unspecific, eg: “I woke up while walking around” with
the associated recollection:

“I was looking for someone in the house”.

Forty reports contained the self as the main character
while making a motor action, in the remaining 6 case there
was just the description of an image or a thought, eg:

“I saw some insects in my bed” or “there were snakes in

the room”, “I had the feeling something was missing”

and were labeled as unclear.

According to the categories of the Hall and Van de Castle
method (see Figure 3), 19 (40%) of the reports contained the
presence of at least one person, 12 (25%) animals (insects in
50% of the cases), and 1 a mythological creature (a “mon-
ster”). The people seen during sleepwalking/sleep terrors were
more often (58%) unknown by the dreamer (uncertain
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Hall & Van de Castle scoring
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Figure 3 Content categories scored using the Hall and Van de Castle system in dreams over a lifetime in the adult group. The values for each category are expressed as %

(y-axis). Main categories are in capitals, sub-items in cursive (x-axis).

identity: 21%, strangers: 26%, occupational label: 21%), and
in 42% of the cases were family members or other relatives of
the dreamer. Nighty-six percent of the reports contained an
action (and 46% two or more actions), the great majority
a motor activity (n = 36), followed by visual activities (n =
16), thinking (n = 9), verbal (n = 4), or auditory (n = 1)
activities. The majority of the reports could not be scored
according to the category success (n = 3) and failure (n = 2),
as it was only described an ongoing activity. Social interac-
tions were sporadically present (23%), and were friendly in
more than half of the cases (n = 6) and aggressive in the
remaining cases (n = 5). Aggressive behaviors by the dreamer
were almost invariably defense behaviors in reaction to mis-
fortune, which was present in 30 out of 48 recollections (63%).
Misfortune included any mishap, injury, harm, danger, threat
which happened to the characters as a result of circumstances
over which they did not have control. The recall of thieves or
strangers at homes, which was very frequent, was included in
this category. There were no sexual elements in the dreamlike
mentation reports. A specific emotion was recalled in 65% of
the cases, and it was almost invariably apprehension (30 out of
31), which included fear, anxiety, and uneasiness. Eighty-five
percent of the reports contained the description of a setting, in
the great majority of cases indoor (75%) and familiar (69%,

usually at home). Eighty-five percent of the reports contained
the description of an object, usually an architectural (56%) or
household (38%) elements. Overall, an in-home setting could
be recognized in 37 descriptions out of 48 (77%), of which 8
cases contained a mixture of the real in-home features and
details from an internally generated (usually out-home) envir-
onment. Descriptive elements were almost absent.

Discussion

This study offered for the first time a systematic retrospec-
tive evaluation of the mental activity associated with lifetime
DOA episodes in a fairly large sample of children by means
of a systematic semi-structured interview collected with both
children and their parents. The same investigation was
extended to a group of adult patients with DOA for
a qualitative comparison with the children group and for

a confirmation of the previous limited literature.>> 2’

The Recollection of Mental Content
Associated with DOA Episode is to Be
Low in Children but High in Adults

Although it was difficult for the patients to provide
a precise estimation of their recall rate (as in”°), they all
easily provided an answer to our ranked scale.
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While the majority of children reported complete
amnesia for their episodes, about one third was able to
recollect episodically some short sketches of mental activ-
ity like images, sounds, thoughts and actions. One child
was also able to report one long dreamlike scenario.

The reports collected from the adult group confirmed
instead a subjective high prevalence of dreamlike menta-
tion contents during their DOA episodes, in line with the
previous literature.'>~*?*” In our sample, more than three
quarters (76%) of the adult subjects were able to recollect
at least one mentation related to their nocturnal episodes.
This percentage is comparable with two previous similar
retrospective works (71%2° and 77%,% respectively).
Regarding the content, the Van de Castle’s scale revealed
results in line with the only two previous existing

studies?®2’

and confirmed high levels of apprehension,
misfortune, self-defense behaviors, occurring in at-home
settings.

Notably, about one third of adult patients stated that
they frequently recalled some form of mental activity
(>40%). This percentage express the ratio between the
number of episodes associated with a mental recollection
divided the total number of episodes. Therefore, it might
be biased both in the direction of an overestimation, as
many DOA episodes could pass unnoticed by both patients
and bedpartners, and in the direction of an underestimation
due to memory loss with time and the retrospective nature
of the study. While a real estimation of prevalence of DOA
episodes associated with mental activity could not be
inferred by the current study, our results suggest that this
association is not rare or uncommon in adults.

This is in line with the finding by a recent study that
showed that the sensitivity for the diagnosis of DOA in
adults increased when the ICSD-3/DSM-5>* items about
mental content recollection and event amnesia were not
taken into consideration.*® The only study that systemati-
cally investigated the ongoing mental content upon awaken-
ings in DOA (12 adult subjects with a diagnosis of night
terrors, with over 250 in-laboratory recording nights) found
an average recall rate of 58% from 275 spontaneous
episodes.'® Similar studies on other DOA subtypes are not
currently available. One study on a mixed sample of 32
patients with sleepwalking and sleep terrors, in which
patients were also interviewed on spontanecous awakening
in the morning (except for potentially dangerous motor
events requiring the intervention of the technicians, which
were interviewed after nighttime awakenings), showed that
38% of the patients remembered at least one “dream”

associated with their episodes.”’ Interestingly, this percen-
tage was higher in the DOA group compared with a group of
patients with RBD, and DOA “dreams” were longer and
more complex than RBD dreams.

Why the Recollection of Mental Content
Associated with DOA Episode is Lower
in Children Than in Adults?

The subjective lower recall rate in children might poten-
tially be explained by different hypotheses.

Trivially, children might have less episodes to recall
because they had overall less lifetime episodes. However,
the observation that the great majority of children
appeared to be completely unaware of their episodes
makes this hypothesis less likely.

Adults might recall more frequently what was going
through their mind during their DOA episodes because they
more often wake up at the end of an episode. This is sup-
ported by the positive association we found between subjec-
tive mental content recall rate and post-episode awakenings
in both groups. This association was also spontaneously
noted by many adults and reported during their interviews.

Another possibility, which might be complementary, is
that the different recall rate between children and adults
relies on differences in brain activity during DOA episodes.
Indeed, it is known that DOA episodes arise from the local
“switch” to a wake-like EEG pattern in specific “isles” of the
3132 under the background activity of NREM sleep
(over fronto-parietal high-order associative areas and the

brain,

hippocampus). These “isles” have been identified in brain
areas controlling motor activity (eg, primary motor cortex)
and emotions (eg, cingulate cortex, amygdala). In other
words, there seem to be a state dissociation between differ-
ent brain areas, or perhaps, even within the same brain
region.”® The specific pattern of brain activity may vary in
different individuals, and also among the same subjects
across different episodes, possibly explaining the variability
in the subjective recall rate. The progressive decline of slow
wave activity with age®* may allow for more brain regions to
display a wake-like pattern, and therefore an increasing
frequency and complexity of mental activity.

Can We Call the Mental Recollection
Associated with DOA Episodes
“Dreams”?

It has been previously hypothesized that the mental activ-
ity associated with DOA episodes in adults may reflect the
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dreaming activity during NREM sleep.?® Under this fra-
mework, dreams may: 1) precede and possibly “trigger”
partial awakenings in subjects predisposed to DOA epi-
sodes and/or 2) may arise from the ongoing internal men-
tal activity during behavioral episodes, sustained by
“activated” brain areas.

The discovery of high dream recall-rates from awaken-
ings out of NREM sleep have overturned the traditional
view of rigidly demarcated global sleep stages and sug-
gested that localized areas of the brain behave as in “cov-
ert REM sleep”.®® In support of this interpretation, reports
of dream experience in both NREM and REM sleep were
associated with local decreases in low-frequency activity
and increases in high-frequency activity in posterior cor-
tical regions.*® This concept of local REM-like sleep
within the global state of NREM sleep is extraordinary
similar to the afore mentioned concept of local wake-like
activity in the context of NREM sleep during DOA epi-
sodes. Thus, the brain dissociation observed during DOA
episodes might represent the pathological drawback of
a physiological condition, occurring many times per
night. Indeed, the physiological dissociation occurring
during dreams might act as a trigger of a larger scale and
more extreme dissociation in predisposed subjects. In sup-
port of this hypothesis, mental activity typically displayed
during DOA episodes seems to share similar features with
NREM dreams: they are often limited to one visual scene
or brief sketches of action, in line with the description of
NREM sleep dreams, which are on average shorter and
less elaborate than REM-sleep dreams.’’ Moreover, the
higher recall rate of mental activity in adults than in
children with DOA also seems to parallel the gradual
development of dream imagery and cognitive abilities in
children.*®** These observations support the idea that
there is a similarity or even a continuity between dreams
and mental contents during episodes.

Even more notably, one third of the adult patients with
DOA and one child (the one who reported the most com-
plex, dreamlike and longest mentation) were able to
clearly describe full hallucinatory experiences, in which
characters and objects from their mind were projected in
their real home-setting environment, in the absence of any
reality testing. In some cases, the “dreamed” scenario
somehow coexisted with the real perception of the external
environment, without apparent contradiction for the
patients until the subsequent full awakening. We classified
these experiences as dissociative states. These experiences
might represent the tail of an ongoing dream or an ex-novo

mental production triggered by the interaction with the
environment. In any case, they seem to represent
a different brain state compared to dreams, as suggested
by the following observations: 1) brain activity must be
different given the fact that the patient is acting a behavior,
interacting with the environment, and clearly “seeing”
somehow external objects; otherwise, he/she would not
be able to deambulate through space without stumbling
or falling; 2) the hallucinatory experiences described by
our patients suggest that also phenomenologically, the
mental contents associated with DOA episodes phenom-
enologically resemble more psychotic-like experiences
than dreaming experiences, incorporating and/or distorting
features of the real external environment with internally
generated elements. Although highly speculative, the find-
ing of a clear-cut increase in beta activity in the thalamus
recorded by stereo-EEG in a patient with DOA*’ goes in
the same direction, given the role of the thalamus in
sensory gating, and its postulated role in the generation
of hallucinations.*'*?

Last but not least, these observations suggest that DOA
patients can be conscious during at least some of their
episodes, although consciousness is clearly altered in its
form compared to the one usually displayed during wake-
fulness (due to clear differences in brain physiology*®).
This concept is also sustained by both a well-established
literature on consciousness during dreams and its neuro-

biological substrates.>®*°

Limitations and Future Perspectives
Of note, the study could not offer an objective estimate of
the prevalence of the mental experiences associated with
DOA episodes given its intrinsic retrospective and subjec-
tive nature. There are two caveats to consider here.

First, its subjective design. It is conceptually impossi-
ble for a subject to estimate the real number of his/her
episodes given that some of them might pass unnoticed by
both the patient and/or his/her bedpartners/parents.
Second, the retrospective nature of the study. Time might
have altered and weakened the memory of the mentation
associated with DOA episodes, progressively diminishing
the recall rate (especially when emotional content was less
intense). The consequent and unavoidable memory bias
might also have affected some Van de Castle categories.
For example, the emotional category might be biased
towards negative emotions. Moreover, the bias associated
with possible confabulation (for example, on the basis of
wounds observed the subsequent morning, awakenings in
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places different from bed, recounts of witnesses), should
induce cautiousness in interpretation of the data.**

These issues could only be addressed by experimental
studies comprehensive of serial night recordings and/or the
use of episodes’ promoting paradigms like sleep depriva-
tion/acoustic stimuli, which allows to capture several DOA
episodes and a direct interview of the patients soon after
offered
a complementary and more clinically oriented piece of

each  episode. =~ However, our study
information. We presented what real patients might report
to physicians during their clinical interviews, adding
details that might further advance the diagnosis of DOA,
which is currently only relies on clinical criteria. Our
results encourage clinician to not discard a possible diag-
nosis of DOA when patients report rich mental activity
during their nocturnal episodes.

Another potential caveat includes the fact that we did
not have a control condition, like for example the dreams’
recall rate and content. There is a known inter-subject
variability in the ability to retrieve mental experiences
during sleep when wake, and we cannot say at present
whether this variability goes in parallel with the episodes
recall rate. Neither we can say whether the mental content
during episodes differ statistically and in which details
from normal, physiological dreams. There is limited evi-
dence suggesting that the recall rate of dreams from both
REM and NREM sleep in sleepwalking is reduced,'? and
this represents for sure an interesting area to cover in
future studies.

Another limitation is the rather limited sample size.
While the total number of subjects is in line with the

. . 26.2
previous literature 6.27

and it is sufficient to give an
indication of the estimated subjective recall rate of
mental imageries associated with DOA episodes, the
wide age-range, the heterogeneity of DOA subtypes
and their frequent overlap limited the possibility of
several interesting intra-group comparisons and stratifi-

cation analyses.

Conclusion

While current diagnostic criteria of DOA suit the great
majority of DOA diagnoses in children, clinicians should
be aware that some degree of mental dream-like activity
might be reported by adult DOA patients, and even though
more rarely, also by children with DOA. The lower sub-
jective recall rate in children than in adults might reflect
differences in brain physiology, such as the intensity and

globality of slow wave activity and in the likelihood of
waking up soon after DOA episodes.

The reported mental activity during clinical DOA epi-
sodes suggests that consciousness reemerges, at least episo-
dically, during at least some of the DOA episodes. Both the
subjective description of mental contents by patients and the
description of their behaviors by witnesses suggest
a complex interaction between internally and externally gen-
erated percepts. The phenomenology described seems to be
more evocative of a hallucinatory, psychotic-like mental state
rather than a dreamlike state, which may occur while
a “dreaming” subject partially wake up and start to interact
with the external environment.
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