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An important theoretical and research question is whether
dissociative symptoms, which range on a continuum of severity,
are triggered by disruptions in memory and metacognitive
processing that occur during sleep states, with disruptions
during REM sleep of particular relevance, that carryover to
waking life. When sleep and dream systems become impaired,
memory processes during (REM) sleep become dysregulated
and engender information overload from internal and external
sources that (a) overwhelms cognitive processing, (b) impairs
integration of self-relevant information and memories, and (c)
induces dissociative symptoms, which are potentially manifested
in fragmented (i.e., dissociated), dream-like mentation, illusions,
delusions, memory distortions, and, ultimately, a disturbed
sense of self (McNamara, 2013). Dreamlike phenomena, which
are ordinarily confined to sleep, thus intrude into waking
consciousness and are expressed as dissociative symptoms,
including depersonalization and derealization, and, in the
extreme case, identity fragmentation evident in DID.

CONSCIOUSNESS AND DREAMING

Conscious states may be defined as representations of brain
states that arise as a function of shifting dynamics of large-
scale neuronal networks (Freeman, 2000; Varela et al.,, 2001;
Bob and Louchakova, 2015). (Libet, 2006) posited that subjective
experience is represented in the brain by synchronized activities
of large numbers of neurons, referred to as a “cerebral mental
field.” This conceptualization affords description of subjective
experiences in terms of constantly morphing brain activation
patterns that not only generate consciousness via intricate
feedback loops, but consciousness, itself, reciprocally affects brain
dynamics. Neural systems thus create mental representations of
perception, cognitive functioning, memory, and consciousness
more broadly (Freeman, 2000; Singer, 2001). Interestingly,
stressful experiences can affect the neural mechanisms that enable
integration of contents of consciousness, potentially fueling
dissociation of conscious awareness and memory (Bob, 2003;
Spiegel, 2012) and disrupting sleep.

What is the role of dreams in processes related to
dissociation (failure to integrate mental content into conscious
awareness), defined conventionally as: “a disruption of and/or
discontinuity in the normal, subjective integration of one
or more aspects of psychological functioning, including—but
not limited to—memory, identity, consciousness, perception,
and motor control” [DSM-5; American Psychiatric (American
Psychiatric Association., 2014)]. Dissociative states not only
occur during wakefulness among healthy individuals and those
with mild dissociative symptoms, but they are also manifested
during dreams, typically related to shifts in dream scenes
and particularly during nightmares and recurrent dreams
(Hartmann, 1998; Bob, 2004; Schonhammer, 2005). Among 43
patients diagnosed with dissociative identity disorder (DID),
57% indicated that their “alter personalities” presented as dream
characters in their dreams (Barrett, 1994). Dream characters can
be viewed as hallucinated projections of the fragmented self;
dreaming, in turn, may reflect dissociative states represented

during memory processing in REM sleep (Bob, 2004; Stickgold
and Walker, 2005).

In contrast with the synchronized activity of large groups
of neurons in the “cerebral mental field,” in some states of
consciousness, such as dreaming, meditation, divergent thinking,
and dissociative states, neural network patterns may function
in a more chaotic, unstable, and non-linear fashion (Kahn
and Hobson, 1993; Bob, 2003) in which a small perturbation
in the system can resonate and induce large changes in the
system’s behavior (Bob and Louchakova, 2015). For example,
flexibility of mental processes facilitates generating patterns that
create the subjective experience of coming up with “novel” ideas
(Freeman, 2000). During chaotic brain states, activities usually
take place in various regions of the brain acting simultaneously
but independently. When the strength of the associations
and information processing systems among these regions is
greatly attenuated or impoverished and mental contents become
fragmented and disorganized, dissociated mental states may
arise (Bob, 2003). The sudden transitions of dream objects and
sceneries experienced in dreams, may reflect dissociation related
to rapid shifts in neural patterns related to chaotic or—as they are
also called—self-organizing neural activities, mainly stemming
from the pontogeniculo-occipital (PGO) systems in the brain
(Kahn and Hobson, 1993).

LUCID DREAMING

A particular type of dreaming may be of special interest in
this respect: lucid dreaming. According to Voss and Hobson
(2014), insight, control, and dissociation represent the defining
criteria for lucid dreaming. Insight refers to metacognitive
reflective thought, i.e., the dreamer is aware that she is
dreaming, and it is considered the core criterion. Control
allows the dreamer to change the dream plot, and dissociation
happens when the dreamer experiences the dream as feeling
unreal (similar to waking derealization) or sees herself from
a distance [similar to waking depersonalization; (Voss et al.,
2018)]. This third person perspective can also entail the dream
experience itself. Dreamers then experience the dream sequence
from the outside, as if the dream were a movie. By this
definition, lucid dreaming can be viewed as “a dissociative
mental state of consciousness in which the dream self separates
from the ongoing flow of mental imagery.” (Voss et al,
2018, p.3). However, in lucid dreams a sense of reality or
awareness of dreaming is superimposed on the “unreality” of
the dream, whereas in depersonalization/derealization, a sense of
unreality is superimposed on the “reality” of mundane waking
existence. Thus, in lucid dreams meta-consciousness is preserved
to a greater extent than in non-lucid dreams, whereas in
depersonalization/derealization, meta-consciousness of the self
and the surround is compromised relative to everyday normative
experiences. These differences between lucid dreaming and
dissociative experiences might explain why the correlation
between measures of lucid dreaming and dissociation, while
statistically significant, is weaker than the correlation between
unusual sleep experiences (e.g., sleep paralysis, hypnagogic
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hallucinations, nightmares) and dissociation (Van der Kloet et al.,
2012a). We suggest that such “dream-like” experiences infiltrate
waking consciousness to create an experience of unreality that is
expressed as dissociative experiences and symptoms.

Can dissociation be experienced as beneficial? Dissociation is
usually transient during waking and associated with daydreaming
and fantasy proneness in healthy adults (Van der Kloet et al.,
2012b), at the mild end of the dissociation continuum. In the
context of psychiatric diagnoses, some theorists have described
dissociation as a protective mechanism to cope with emotional
pain in posttraumatic stress disorder via downregulation of the
limbic system, thereby suppressing unconscious affect (Lanius
et al,, 2010) and enabling self-conscious emotions via activation
of the ventral prefrontal cortex [VPFC; (Damasio, 1988)].
In psychosis, dissociation is often undesirably associated with
positive symptoms. However, Dalle Luche (2002) advanced a
nuanced view by proposing that dissociative thought is more
fleeting in the early stages of psychosis, whereas the loss of a
sense of self is more prominent in the later stages of illness.
Viewed in this light, dissociative cognition in lucid dreaming
mirrors the type of dissociation experienced in the early stages
of psychosis. Although attempts to control dream content can
disturb sleep, an increase of lucid dreaming and accompanying
dissociative thought may also be desirable as the heightened
insight/meta-consciousness may be associated with a weakening
of psychosis-like experiences. In general, lucidity in dreaming
has been linked with positive rather than negative emotions.
In normal REM dreaming, due to attenuation of the VPFC,
unconscious emotions take the stage. In lucid dreaming, with
the VPFC switched on again, self-conscious emotions take the
lead and unconscious emotions are down-regulated. This process
engenders an overall reduction of emotionality compared with
regular dreams (Voss et al., 2018). Indeed, dissociative thought
seems to down-regulate negative emotion both in dreaming as
during wake (LaBerge and Rheingold, 1991; Voss et al., 2013),
with parallels in lucid dreaming and psychiatric illness [but see
(Mota et al., 2016)].

FODDER FOR FUTURE

Our discussion implies that it is possible to enhance insight
and meta-consciousness via lucid dreaming in patients suffering
from psychiatric disorders such as in dissociation and psychotic
illness, in order to reduce negative emotions. Training the
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A lucid dream is a dream in which one is conscious of dreaming and can possibly
control the dream or passively observe its unfolding. Frequencies of lucid dreaming (LD),
dream with awareness, and dream with actual control were previously investigated in a
French student population. As a student population usually differs on oneiric and sleep
characteristics (such as sleep quality) from the general population, more investigations
were needed. Additionally, it is yet unresolved if LD is related to one’s overall sleep quality.
This study aims at describing and comparing dream experience frequencies (dream,
lucid dreams, awareness, and control) and sleep quality assessed with the Pittsburgh
Sleep Quality Index (PSQIl) among students (n = 274) and in a general population sample
(n = 681). It also aims at evaluating if dream experience frequencies can predict sleep
quality across these two samples. Predictive models of PSQI score controlling for age
and gender were not significant in the student group while they were all marginally
predictive for the general population. However, none of these models showed that the
frequency of dream experiences could actually help predict the quality of sleep as the
significance of the model was carried over only by the gender variable. These results
are discussed in line with previous studies on LD frequencies. Several methodological
adjustments for future study are proposed.

Keywords: dreaming, lucid, consciousness, frequency, prevalence

INTRODUCTION

Lucid dreaming (LD) is defined as a dream in which the dreamer, while dreaming, is aware that he
or she is dreaming. In such a dream, the dreamer has the possibility to control the dream content or
to observe the dream unfold passively (Schredl and Erlacher, 2004). A definition of LD has gained
popularity in the scientific literature over the last two decades that stipulates that “In lucid dreams,
one has awareness that one is dreaming during the dream. Thus it is possible to wake up deliberately,
or to influence the action of the dream actively, or to observe the course of the dream passively”
(Schredl and Erlacher, 2004).

Lucid dreaming can be apprehended in different ways. For instance, LD can be conceived
as a hybrid state of consciousness in which subjective experience is seen as similar to wake
like functioning while the dreamer remains asleep. The extents of this theory are that insight
(awareness) concerning the dream state and volitional control are features of wake functioning and
therefore the sign of an atypical functioning when occurring in dreams (Voss et al., 2009). Within
the context of this conception, LD is considered as an abnormality which is a consequence of a
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questions about consciousness and control in this questionnaire
whereas they had only seen LD ones in the other study.

Concerning the answers to question about the dream of
awareness and dream with control frequencies, participants were
72.83% to indicate one dream or more with awareness of the
dream state in the general population group and 79.93% in the
student group; they were 73.38% in the student group of the 2016
study (Ribeiro et al., 2016). Participants were 42.58% to indicate
one dream or more with control of the dream state in the general
population group and 55.47% of the student group; they were
50.65% in the student group of 2016 (Ribeiro et al., 2016).

This study did not find links between dream experiences
frequencies (dream, lucid dream, awareness dreams, control
dream) and sleep characteristics assessed with the PSQI for the
student and the general group. Noticeably, the extent of the
variance explained of significant models was rather low and
only the gender predictor carried on this significance. Moreover,
Schadow et al. (2018) have proposed that the occurrence of lucid
dreams is not per se related to sleep quality but a consequence
of higher nightmare frequencies. We believe that the present
investigation participates in an accumulation of studies that
invite to consider general LD occurrence as innocuous for sleep
characteristics, but more studies are still needed. Aviram and
Soffer-Dudek (2018) have indicated that LD can be beneficial or
detrimental to a person’s well-being, depending on the context
in which lucidity occurs, such as whether or not people have
attempted to induce it. Some of these techniques can be expected
to disrupt sleep parameters; for example, some dreamers use
devices that randomly send a red light into the eye during sleep
in the hope of waking the individual sufficiently to experience
LD (Stumbrys et al., 2012; Mota-Rolim et al., 2019). Therefore,
future investigation of relation between LD frequency and sleep
quality should focus specifically on instances where there is
an increase to its frequency (Vallat and Ruby, 2019; Soffer-
Dudek, 2020). In light of the present study, we believe that
these future studies would benefit from using several operational
definitions of dream lucidity to conduct their investigations. The
Frequency and Intensity Lucid Dreaming (FILD) questionnaire
may be of interest in this regard (Aviram and Soffer-Dudek,
2018). Another proposition is the Lucid dreaming Skills Scale
(LUSK) that investigates frequency of LD, awareness/perception,
dream control, and problems associated with being lucid
during dreams using 22 items (Schredl et al, 2018). As a
comment on possible future study: it would also be important
to assess whether individuals who use lucid dream induction
methods do so in an attempt to cope with their sleep problem.
Indeed, this simple fact could lead to a misinterpretation of
LD as being detrimental to sleep quality (see discussion on
Schredl et al., 2020).

Additionally, the state-of-the-art on typical dreams invites
also to mitigate the proposition of a detrimental effect of
dream recall frequency on sleep quality, for instance, a decline
in sleep quality was associated with a decline in dream
recall for individuals with insomnia (Pagel and Shocknesse,
2007). For future research, we recommend using the scale
proposed in the MADRE questionnaire as its metric properties
are better known as the one we used in this study (for

a French validation see Schredl, 2004; Schredl et al., 2014;
Ghorayeb et al., 2019).

CONCLUSION

Frequencies of dream-related experiences were in the range
of previous studies and 49.5% of individuals in the general
population group indicated having experience LD at least once
during their lifetime. No specific link was found between
atypical dream consciousness frequencies and sleep quality
as expressed with a total score of the PSQI. The present
result and all the others that have failed to link LD to
diminished sleep quality could be an invitation to conceptualize
consciousness and control as phenomena that can participate in
the diversity of dream phenomenology rather than as features
of waking that are insinuated into dream phenomenology in
a context of abnormality. Effect of induction strategies that
impact directly sleep parameters on sleep quality remains to
be investigated.
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Lucid dreaming offers many opportunities to study consciousness processes. However,
laboratory research in this area is limited because frequent lucid dreamers are rare.
Several studies demonstrated that different methods of induction could increase the
number of lucid dreams. In four field studies, a combination of a wake-up-back-to-bed
(WBTB) sleep protocol and a mnemonic technique (MILD) showed promising results. To
further investigate the effectiveness of this combined approach, we conducted a sleep
laboratory experiment with four different conditions. The general experimental procedure
was the following: Participants were awakened after 6 h of sleep from a subsequent
REM period and kept awake for 30 or 60 min, during which they were asked to practice
MILD or a control task (e.g., reading). Then they returned to bed for a morning sleep
period. In the first condition eleven sport students, who attended a seminar on sleep
and dreams, spent one night in a sleep laboratory. To avoid biases due to the seminar
attendance (e.g., higher motivation), in the second condition 15 participants who did
not attend the seminar were recruited. In the third condition, 14 sport students were
tested with a shorter awakening period (30 min). Finally, the fourth condition served as a
control condition, whereas eleven sport students slept two non-consecutive nights in a
laboratory. Instead of MILD, in one night the participants read a book (fiction, unrelated to
dreams), while in the other night they played a Nintendo Wii video game. In the first three
conditions, six (54%), eight (63%), and five participants (36%) reported lucid dreams
during the morning sleep period, whereas three, (27%), four (27%), and two participants
(14%) produced PSG-verified eye signals. In contrast, in the reading condition, only one
(9%) participant reported lucid dreams and no eye movements. No lucid dreams were
observed in the Wii condition. The findings of the present study show that by using a
combination of WBTB and MILD, lucid dreams can be effectively induced in people who
are not selected for their lucid dream abilities.

Keywords: lucid dream induction, wake-up-back-to-bed, mild, sleep laboratory, morning sleep

INTRODUCTION

A lucid dream is a dream in which the dreamer is aware that he or she is dreaming and can
often consciously influence dream content (LaBerge, 1985). Sleep laboratory studies show that
lucid dreaming usually occurs during REM sleep (LaBerge, 1990), however, in some cases lucid
dreams have also been found during NREM sleep (Stumbrys and Erlacher, 2012). Lucid dreams
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are linked with higher levels of automatic nervous system activity
(LaBerge et al., 1986), but also with more pronounced H-reflex
suppression (Brylowski et al., 1989). Neurophysiological studies
found increased activation during REM lucid dreaming especially
in frontal and frontolateral regions but also in temporoparietal
regions as well as an functional connectivity between those
areas (Voss et al., 2009; Dresler et al., 2012; Baird et al., 2018).
This specific dream state offers many opportunities to study
consciousness processes (Baird et al., 2019) or psychophysiology
in general (LaBerge et al., 2018).

In the general population, studies suggest that about a half
of the general population had a lucid dream at least once in
their lifetime and about one out of five people are having them
at least once a month (Schredl and Erlacher, 2011; Saunders
et al.,, 2016). Though, only 1% of general population experience
lucid dreams frequently - several times a week (Schredl and
Erlacher, 2011). Lucid dreams can start spontaneously, but most
people applied different techniques to learn who to lucid dream
(cf. Stumbrys et al., 2014).

In the literature different techniques have been proposed to
increase the frequency of lucid dreams. In a systematic review by
Stumbrys et al. (2012) in total 35 studies were identified which
tested induction techniques empirically. Out of the 35 studies
11 were conducted as sleep laboratory studies whereas the other
24 were done as field experiments - in some cases with low
methodological quality. While none of the induction techniques
were verified to induce lucid dreams reliably, consistently and
with a high success rate, some methods showed to be promising.
One of such methods is a combination of Mnemonic Induction of
Lucid Dreams (MILD) in combination with special sleep-wake-
patterns, e.g., when a person wakes up in early morning hours
and after a certain period of time goes back to bed and takes a
nap, known as wake-up-back-to-bed (WBTB).

Mnemonic induction of lucid dreams is a cognitive technique
based on prospective memory training and applied upon
awakening from a dream (Stumbrys and Erlacher, 2014). The
technique involves the dreamer rehearsing the dream and
visualizing becoming lucid in it while setting an intention to
remember to recognize that one in dreaming. LaBerge (1980)
established MILD when working on his doctoral dissertation. At
the baseline, when he did not apply any induction technique,
LaBerge had less than one lucid dream per month. When he
developed MILD, it increased his lucid dreams frequency to 18-
26 lucid dreams per month and up to four lucid dreams per
night. Further evidence for the effectiveness of MILD comes from
ten studies (Kueny, 1985; LaBerge, 1988; Levitan, 1989, 1990a,b,
1991a; Edelstein and LaBerge, 1992; Levitan et al., 1992; LaBerge
et al., 1994; Levitan and LaBerge, 1994) whereas all of them were
conducted by LaBerge’s research group (Stumbrys et al., 2012).

When using MILD after an awakening in early morning hours
(i.e., in a combination with WBTB), lucid dreams seem to be
much more likely during following naps than the night before
(Levitan et al., 1992). Furthermore it was shown that when
using with MILD, it is most effective to use WBTB for a period
of 30-120 min (LaBerge et al., 1994). The shorter periods of
wakefulness, such as taking a nap after 10 min (LaBerge et al.,
1994) or immediately after awakening (Levitan, 1991a) are less

effective for MILD practice. The same is true for longer periods
of wakefulness, such as taking a nap after 4 h (Levitan, 1990a) or
14-17 h after the bed time (Levitan et al., 1992).

While all previous MILD + WBTB studies were conducted
only as field experiments, we carried out a sleep laboratory
study to investigate the effectiveness of this combined technique.
The study included four experiments. In the first experiment,
we tested the effectiveness of MILD with 60 min of WBTB
with sports students who attended a seminar on sleep and
dreams. In the second experiment, to eliminate possible biases
due to the seminar attendance, the same procedure was repeated
with people who did not attend the seminar. In the third
experiment, a shorter time interval of sleep interruption was
introduced (30 min). Finally, in the fourth experiment in contrast
to dreamwork that has been accomplished during the period
of awakening in previous experiments, two alternative activities
were tested: a cognitive activity (reading) and a balancing exercise
(Wii video game).

MATERIALS AND METHODS

Participants

Table 1 shows the description of the samples for the four
conditions of the sleep laboratory study. In the condition 1, 3,
and 4, the participants were students from Heidelberg University
and took part in a weekly seminar about “Sleep and Sports”
at the Institute of Sports and Sports Sciences given by one
of the authors (DE). Participants for the experiment therefore
were self-selected by their interest in dreams and lucid dream
research. No exclusion criteria were made. Participation in
the laboratory study was part of the seminar requirement,
however, participation was not obligatory because alternative
course credits could be received. Most of the participants of the
second condition were also voluntary students from Heidelberg
University, but who did not attend the seminar. At the time of
data collection (2010-2011), ethical review and approval was not
required for the study on human participants in accordance with
the local legislation and institutional requirements. Participants
provided written informed consent before the beginning of the
study and the experiment was conducted in accordance with the
Declaration of Helsinki [Statistics transferred to Table 1].

Dream Recall and Lucid Dream Recall
Frequency

The participants completed a dream questionnaire (cf. Schredl
et al., 2014). In this questionnaire dream recall frequency was
measured on a seven-point rating scale ranging from “0 - never”
to “6 - almost every morning.” Re-test reliability for this scale
is high (r = 0.85; Schredl, 2004). Units of mornings per week
were calculated by recoding the scale to their class means (0 = 0,
1=0.125,2=0.25,3=10.625,4=1.0,5= 35,6 = 6.5). Lucid
dream recall frequency was measured on an eight-point rating
scale ranging from “0 -never” to “7 - several times a week.” Re-test
reliability for this scale is high (r = 0.89; Stumbrys et al.,, 2013a).
Units of mornings per months were calculated by recoding the
scale to their class means (0 = 0, 1 = 0.042, 2 = 0.083, 3 = 0.25,
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TABLE 1 | Participants characteristics.

Study condition

1 (60 min + MILD) 2 (60 min + MILD)

3 (30 min + MILD)

4 (60 min + Reading/Wii) Test statistic =

N (male/female) 11 (6/5) 15 (9/6)

Age 23.73 + 1.49 23.79 +2.82
DRF? (dreams/week) 222 +1.49 237 £2.30
LDRF® (lucid dreams/month) 0.16 +0.30 0.37 £ 0.47

14 (11/3) 11 (5/6) x2(3)=3.13 0.37
24.86 + 2.11 2491 +217 F(3,47) = 1.11 0.35
250 +1.74 1.81 4217 F(3,47)=0.40  0.75
0.54 +0.70 0.44 +0.78 F347)=092  0.35

aDream Recall Frequency, Lucid dream recall frequency.

4=10,5=25 6 =40, 7 = 18). A definition was provided
to ensure a clear understanding of lucid dreaming: “In lucid
dreams, one has awareness that one is dreaming during the
dream. Thus it is possible to wake up deliberately, or to influence
the action of the dream actively, or to observe the course of the
dream passively” (for the importance of a clear definition, see
Snyder and Gackenbach, 1988).

Polysomnography

In all experiments, polysomnography (PSG)  was
conducted to register sleep stages. PSG recording included
electroencephalogram (EEG: F3, F4, C3, C4, CZ, O2, Ol),
electroocculogram (EOG), submental electromyogram (EMG),
and electrocardiogram (ECG). EEG electrodes were placed
according to the international Ten-Twenty system (Jasper, 1958).
A XLTEK Trex longtime EEG recorder was used to record
sleep data with a DC amplifier and sample rate of 250 Hz. Sleep
stages were manually scored according to the AASM criteria
(Iber et al., 2007).

Mnemonic Induction of Lucid Dreams
(MILD)

Mnemonic induction of lucid dreams is based on the ability to
remember and perform future actions (i.e., prospective memory).
It works best after a spontaneous awakening with dream recall.
From this dream different events or objects that are highly
improbable or bizarre should be identified and could thus be
used to recognize the experience as a dream (so-called dream
signs). Afterward, while lying in bed and returning to sleep, the
individual has to visualize the dream and upon encountering a
dream sign imagine oneself becoming lucid and set an intention
to remember: “Next time I'm dreaming, I will remember to
recognize that 'm dreaming” (LaBerge et al.,, 1994; Stumbrys
and Erlacher, 2014). For the experimental night MILD was
introduced to the participants for the first time. The technique
was embedded in the wake period of the WBTB procedure and
was divided into three parts: (1) writing the dream report; (2)
finding dream signs; (3) practicing MILD.

Procedure

Before the sleep laboratory night, participants received
information about the study night and the goals of the study.
All steps of the procedure were explained in a written form and
participants provided written informed consent.

In conditions 1-3, the participants spent a single night and
in condition 4 the participants spent two non-consecutive nights
in a dark and quiet room at the Institute of Sports and Sports
Sciences (Heidelberg University) with continuous PSG recording.
They arrived at 9:00 pm and the experimenter familiarized
them with the room and setting. Then the participants prepared
themselves for the night and all electrodes were attached by
the experimenter. After the recording signals were checked, the
experimenter explained to the participants the definition of a
lucid dream and trained them in left-right-left-right (LRLR) eye
movements to signal a possible lucid dream (cf. LaBerge, 1990).
The LRLR signal was trained in front of the recording screen
to give the feedback to the participants. The participants were
also instructed about the awakening after about 6 h of sleep
(see below). The night procedure was divided into four parts
(See Figure 1).

First Part of the Night

The first part of the night lasted at least 5 h and 40 min after sleep
onset. Then the participants were awakened from the subsequent
REM period following 10-15 min of uninterrupted REM sleep. If
all subsequent uninterrupted REM sleep was shorter than 10 min,
the participant was awakened following the next REM period
after 7 h from sleep onset, even if it was shorter than 10 min.
Further, if a LRLR signal was observed on the sleep recording,
the participant was also awakened (3 epochs after the last signal).

REM Awakening

Via intercom system, the participants were called by their
name until responded. Then they were asked to report any
mental content that was in their mind before awakening. If the
participant did not recall any sleep mentation immediately, he or
she was given 2 min to think about it and try to recall it. Further,
the participants were asked if in the dream they were aware that
they are dreaming (self-rating of lucidity) and if they gave a LRLR
eye-signal. All conversations were recorded via a voice recorded.

Wake Period

After awakening the wake period followed. In Experiments
1 and 2, the participants were kept awake for 60 min.
During this time period, firstly, the participants were given
a dream report sheet and a pen to write down the dream
that was just verbally reported (or some vivid earlier dream if
nothing was recalled). Then they were given an information
sheet about the dream signs (incongruous elements of a
dream indicating that this might be a dream, e.g., an odd
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1. First part of the night

Wake up time about 6h after falling asleep

2. REM awakening

with dream recall

3. Wake period
Practicing MILD
(or control condition)

4. Second half of the nigth

Back-to-Bed and lucid dream?!

FIGURE 1 | The night procedure divided into two parts.

hours of night

form, action, context) and asked to go through their dream
report and identify all possible dream signs. Lastly, the
participants were given a description of MILD technique and
asked to practice it with using the present dream report
and identified dream signs. To ensure the participants’ clear
understanding of dream signs and MILD technique, they were
asked to explain both the identified dream signs and MILD
technique to the experimenter (and corrected if necessary).
The participants in Experiment 3 did exactly the same
procedure but with a shorter duration (30 min in total; about
10 min for each step).

The participants in Experiment 4 were also kept awake for
60 min and, in a randomized and counterbalanced order, one
night were given a book to read for 60 min (fiction, a collection
of short stories, “Hauptsache von Herzen” by Brigitte Sinhuber),
while on the other night they played a series of Wii video games
that involved body balancing (ski-slalom, snowboarding, etc.)
for 60 min. After the wake period finished, the participants
returned to bed. The participants in Experiments 1-3 were
instructed to keep practicing MILD while falling asleep, whereas
the participants in Experiment 4 were simply instructed to
recognize that they dreaming the next time they dream.

Second Part of the Night (Back-to-Bed)

Upon returning to bed, the participants were further awakened
following these conditions: (1) 15 min of uninterrupted REM
sleep after 3 h; (2) end of a shorter than 15 min REM period
after 4 h; (3) after observing a LRLR eye-signaling on the sleep
recording (3 epochs after the last signal). The awakening was
made in the same way as before (see above).

All recorded dream reports were transcribed, randomly
permutated and scored by a blinded judge for lucidity on a 3-
point scale (0 - no evidence of a lucid dream, 1 - possible
indications of a lucid dream, 2 - clear indication of a lucid
dream), which was shown to have a good interrater agreement
(Stumbrys et al., 2013b).

Criterion for Successful Lucid Dream

Induction

A successful induction of a lucid dream could be shown by three
types of proofs (see also Schmid and Erlacher, 2020): (1) self-
rating of lucidity; (2) an external rater judged the dream report
as either with clear or possible indications of lucidity; (3) the
participant reported LRLR eye signaling and the eye signals can
be unambiguously identified on the sleep recording during REM.
For the “strict” criterion, all three criteria must be met. For the
“loose” criterion, (1) and (2) were considered as sufficient.

Statistical Analysis
Because this was an exploratory study, the main focus is on
descriptive statistics.

RESULTS

Sleep Data

The WBTB sleep data for all conditions is provided in Table 2. Of
all 62 experimental nights in the present study, one participant
(Experiment 2) was not able to fall asleep after WBTB. The
average WBTB sleep latency for all experimental conditions was
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31.5 £ 26.0 min. In 53 occasions (85.5%) the participants had
REM sleep with an average latency of 42.1 £ 24.7 min after sleep
onset. Notably, one participant (Experiment 2) reported a lucid
dream after a nap without REM sleep.

Dream Reports

In total, 115 dream reports were collected during the
experimental night: 60 from the first part of the night and
55 from the second part of the night. The dream recall rate for
the first part of the night was 95% (from 63 REM awakenings) and
for the second part of the night was 76% (from 63 morning naps).
The dream reports had an average length of 120.3 & 121.3 words.

Induction of Lucid Dreams

In total, the participants reported lucid dreams during 20
morning naps following awakening (32.3%). Further, on four
occasions (6.5%) they were unsure if they were dreaming or
not. On 14 occasions (22.6%) no dreams were recalled and
on 24 occasions only non-lucid dreams were reported (38.7%).
The judge rated 24 dream reports as without evidence of lucid
dreaming (exactly the same ones as the dreamers themselves),
22 dream reports as with clear indications of lucid dreaming (19
of which the participants rated as lucid and 3 as ambiguously
lucid) and two dream reports as with possible indications of lucid
dreaming (one which was rated by a participant as lucid and one
as ambiguously lucid).

Further, on 14 occasions (22.6%) the participants reported that
they produced a LRLR eye signal to confirm their lucidity. In
nine cases LRLR eye signals were clearly observed on the PSG
recording to occur during unequivocal REM sleep; in three cases
the signal and/or sleep stage was ambiguous and in two cases
there were no signs of prearranged eye-signaling on the sleep
recording. On five occasions (8.1%), the participants reported
that they are unsure if they produced a LRLR eye signal. In two
of those cases there were unequivocal signals during REM sleep
observed on the sleep recording, one case was ambiguous and
in two other cases no prearranged eye-signaling was observed.
On further five occasions (8.1%), the participants reported that
they did not give the signal despite the fact that they were
aware of dreaming during the dream. The numbers of lucid
dreams according to both “strict” and “loose” criteria in different
conditions are presented in Table 3.

Condition 1 - 60 Minutes Plus MILD

Six out of 11 participants (54.5%) reported to have a lucid
dream in the nap following awakening. All these dreams were
verified as lucid by an external judge who scored dream reports.
Four participants reported that they produced a LRLR signal
(three signals were successfully verified on the PSG recording
to occur during unambiguous REM sleep; one signal was
ambiguous). Two other participants were unsure if they produced
a signal (one signal, however, was verified on the PSG; other
signal was ambiguous).

Condition 2 - 60 Minutes Plus MILD

Eight out of 15 participants (53.3%) reported a lucid dream
during the nap. All these dreams were verified as lucid by

an external judge who scored dream reports. Six participants
reported that they produced a LRLR signal and four of these
signals were successfully verified on the PSG recording. In one
case, the signal on the PSG recording was ambiguous, in the
other case the signal was absent and there were no REM sleep
during the nap period.

Condition 3 - 30 Minutes Plus MILD

Five out of 14 participants (35.7%) reported a lucid dream during
the nap and two of them gave a LRLR signal (verified on the
sleep recording). Two others did not give a signal and one was
awakened on making a signal. One participant reported to make
a signal but was uncertain if he was dreaming and corresponding
PSG recording showed high EEG alpha levels.

Control Conditions

In the 60 min plus reading condition, only one participant
reported a lucid dream, but did not make a LRLR signal. One
other participant was uncertain if he was dreaming and made a
signal, however, the signal was verified on the PSG recording.

In the 60 min plus Wii condition, two participants were unsure
if they had a lucid dream. One of them reported a dream in
a dream and told that he made a signal, the other participant
was unsure about signaling. No signals were visible on the PSG
recording in both cases.

Taken together conditions 1-4, no gender differences were
found for successfully induced lucid dreams with respect neither
to the loose (Chi2 = 0.80; p = 0.37) nor strict criterion
(Chi2 = 0.46; p = 0.50). Furthermore, successful participants
in having a lucid dream (loose criterion) tended to have a
higher baseline dream recall frequency and lucid dream recall
frequency compared to the unsuccessful participants, however,
this tendency was not statistically significant (p = 0.15 and
p = 0.10, respectively).

DISCUSSION

The findings of the present study show that by using a
combination of WBTB and MILD techniques, lucid dreams can
be effectively induced in people who are not selected for their
lucid dream abilities. According to the present results, the most
effective approach is to use 1 h WBTB time, during which
dreamwork is carried out and MILD is practiced. Under such
circumstances, about a half of the participants report a lucid
dream and about one out of three participants have a lucid dream
which could be objectively verified by volitional eye signaling
on the sleep recording. Shorter WBTB durations might be less
beneficial, as well as if different activities than dreamwork are
used during the WBTB period.

The achieved success rates are quite high, if compared to other
sleep laboratory lucid dream induction studies with unselected
student samples. For example, in a study by Paul et al. (2014),
the success rates for visual and tactile stimulation were only 0-
7.4%. Our success rates resemble the ones from WBTB + MILD
field studies with lucid dreamers by LaBerge, Levitan and
their colleagues (Levitan, 1990b, 1991a,b; Levitan et al., 1992;
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TABLE 2 | Sleep data for the second half of the night.

Study condition ANOVA
1 (60 min + MILD) 2 (60 min + MILD) 3 (30 min + MILD) 4 (60 min + Reading) 4 (60 min + Wii) F P

Total bed time (min) 206.2 + 34.5 167.9 £ 65.4 190.4 £ 47.5 182.6 £ 23.4 195.3 £ 32.3 1.30 0.28
Total sleep time (min) 162.4 £ 63.5 113.3 £ 64.1 152.9 +£42.3 151.4 £ 245 132.0 £55.2 1.86 0.13
Sleep efficiency (%) 76.6 +22.5 66.0 + 22.9 81.0+13.2 83.1 +10.0 66.4 + 23.2 2.21 0.08
Sleep latency (min) 17.0 £ 10.6 43.9+31.2 35.6 + 35.3 19.3+9.2 37.0+17.2 2.76 0.04
REM latency (min) 35.56+16.7 48.2 £18.9 30.1 £ 20.1 34.2 +£26.2 54.9 + 39.5 1.97 0.11
REM period count 23+1.1 1.0+0.8 244+10 20+1.0 1.7+£11 4.16 0.01
REM period range 1-4 0-3 1-6 0-4 0-3

REM total time (min) 36.9 + 22.6 29.1 +£33.8 47.8+21.6 35.2 +£19.0 28.5 +20.9 1.34 0.27
REM% SPT 20.1 £10.0 20.0+18.8 31.7+11.2 22.7+123 17.56 121 2.19 0.08
Wake% SPT 13.7 £ 15.6 21.9+26.2 6.2 +8.3 8.3+97 18.4+18.8 1.93 0.12
Stage 1% SPT 146+7.5 171+ 124 102+7.6 9.0£6.3 10.7 £ 6.1 2.04 0.10
Stage 2% SPT 44.7 £131 35.9+19.6 443+11.6 49.2+8.5 43.5+ 141 1.63 0.21
Stage 3% SPT 2.8 +39 25+45 4.7 +£57 8.1 +9.3 6.8 £6.2 1.95 0.12
TABLE 3 | Number of lucid dreams in different conditions.

Study condition

1 (60 min + MILD) 2 (60 min + MILD)

3 (30 min + MILD) 42 (60 min + Reading) 42 (60 min + Wii)

NP (male/female) 11 (6/5) 15 (9/6) 14 (11/3) 11 (5/6)
LD (loose)° (male/female) 6 (2/4) 8 (4/4) 5 (5/0) 1(1/0) 0
LD (strict)® (male/female) 3(21) 4(1/3) 2 (2/0) 0 0

aControl condition. °Number of participants included in the condition. °Three types of proofs were used to establish successful induction: (1) self-rating of lucidity, (2)
assessment of the dream report by an external judge (3) LRLR eye signals on the sleep recording during REM. For the “strict” criterion, all (1)-(3) had to be met, while for

the “loose” criterion only (1) and (2).

LaBerge et al.,, 1994). While sleep laboratory and field studies
can not be directly comparable (for example, in the former,
a researcher can awaken the participant from REM sleep to
increase the chances for successful dream recall), this suggests
that WBTB 4 MILD can effectively applied not only by frequent
lucid dreamers but also by infrequent or non-lucid dreamers. In
the first our experiment, out of four participants who never had a
lucid dream before, two became lucid in a single night at the sleep
laboratory (two out of seven in the second experiment, but four
others did not recall any dream content).

The duration of WBTB period seems to be an important
factor in the effectiveness of technique. Previous research showed
that with MILD, the most efficient periods of WBTB are of 30-
120 min (Levitan, 1990a; Levitan et al, 1992; LaBerge et al,,
1994). The findings of the present study indicate that WBTB for
1 h might be more efficient than a shorter period of 30 min.
The similar finding was reported by LaBerge et al. (1994), which
suggests that 1 h of wakefulness might be the most optimal time
for this technique.

Two recent sleep laboratory studies applying an acoustic cue
during the induction technique of the WBTB-paradigm might
shed some light on the timing issue. In the first study lucid
dreams were successfully induced in a single nap session by
cueing beeping tones with cognitive training (Carr et al., 2020).
The session duration was 20 min and performed in the morning
either at 7:30 am or 11:00 am. The results showed that 50% of the

cued participants produced a signal-verified lucid dream. In the
second study a combination of music (e.g., “Boléro” by Maurice
Ravel) with reality testing was applied in 1 h session which was
embedded in a WBTB-protocol at 4.5 h after sleep onset (Schmid
and Erlacher, 2020). In contrast, only 14% of the participants
became lucid and none of those lucid dreams were verified by
LRLR eye signal. Thus, it seems that not only the duration of the
session but also the hours of previous sleep might be important
to enhance the chances to experience a lucid dream.

In contrast to the suggestion by LaBerge (1980) that “it
is not the particular activity (carried out during the period
of wakefulness), but the alert wakefulness that facilitates lucid
dreaming during subsequent sleep” (p. 1042), the present findings
indicate that the activity does matter. In our fourth study, where
two alternative activities for dreamwork were used (reading
and a balancing task), the success rates were markedly lower.
A previous study by Leslie and Ogilvie (1996) showed that
increased vestibular activation can facilitate dream lucidity,
however, in the present study we found no difference between
the balancing task and the reading condition. In comparison
to reading, the balancing exercise had more disturbing effects
on subsequent sleep (increased sleep latency and reduced sleep
efficiency). While American Academy of Sleep Medicine (AASM,
2014) lists a vigorous exercise close to bedtime as one of the
factors that can increase arousal and disturb sleep, empirical
findings are inconsistent (e.g., Stutz et al., 2018). From the present
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findings, dreamwork (writing down the dream, identifying dream
signs, practicing MILD) can be recommended as the optimal
activity during the WBTB period.

The period of wakefulness in early morning hours did not
disturb subsequent sleep: In only one case (1.6%) the participant
was not able to fall asleep after WBTB and in most cases (85.5%)
the participants had REM sleep. Interestingly, one participant
reported a lucid dream after a nap without REM sleep. While
there were no eye-signaling in this case, this might have been
an NREM lucid dream, which were also infrequently observed
before (Stumbrys and Erlacher, 2012). The participants in the
Experiment 2 had longer sleep latency than the participants in
the same condition in the Experiment 1. This might be explained
by the fact that the Experiment 2 participants in contrast to other
groups, did not attend the seminar and therefore might have had
higher anxiety/stress level (e.g., due to unfamiliar environment,
procedures) which might have resulted in poorer their sleep
quality. Yet, the participants in the Experiment 2 achieved very
similar lucidity success rates as the ones in the Experiment 1,
which suggests that the effectiveness of the present induction
method was not influenced by the participation in the seminar
(e.g., interest in dreams and/or lucid dreams) and the findings
might be more generalizable.

Some methodological issues have to be acknowledged. One
of the main challenges in all lucid dream induction studies
is what to consider a valid criterion for successful induction
(see Stumbrys et al., 2012 for further discussion on this point).
In the present study, we employed different measures: the
dreamer’s self-report if he/she was lucid and made a LRLR eye
movements and the external ratings for dream lucidity based
on the dream report and unambiguous LRLR eye signaling
during REM sleep. While in the most cases the self-ratings
and the external ratings corresponded, on a few occasions
they diverged. On three occasions the judge rated dream as
clearly lucid whereas the dreamer was unsure if the dream
was lucid or not and on one occasion the judge rated a
dream as uncertainly lucid whereas the dreamer considered the
dream as lucid. Regarding dream lucidity, in such cases we
followed the self-report of the dreamer, as the dream lucidity
might not be easily inferred from a dream report if it is
not explicitly mentioned (e.g., “I became lucid” or “I realized
this is a dream”). Yet, if the dreamer was unsure if he was
lucid in a dream or awake or if he/she made a LRLR eye
signal, but the signal was unambiguously present during REM
sleep, we also considered this as a lucid dream. Our previous
research (Stumbrys et al., 2014) showed that lucid dreamers quite
often are not able to recall their previous waking intentions in
lucid dreams and successfully execute them (most often due
to hindrances with the dream environment or a premature
awakening). While unambiguous eye-signaling on the sleep
recording and confirmatory dream report can be considered as
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the most valid evidence for the confirmation of lucid dreaming, it
might not be appropriate to disqualify completely those dreams
in which a person was lucid but, for example, forgot to signal or
was awakened during the signaling. The conventional minimal
criterion for the definition of lucid dreaming is only awareness
of dreaming during dreaming (see Stumbrys et al., 2012), while
eye-signaling involves also elements of waking memory retrieval
and dream body control. Therefore we think it is useful to
introduce two aforementioned types of criteria: loose - for
expert-validated self-reported experience, and strict - for its
objective external validation.

Some further limitations should be acknowledged. Even
though 51 participants were included in the study, the sample
sizes across the groups are rather small. Indeed, this is one of
the reasons, why the results are of descriptive nature. However,
the number of about 50% of participants who successful induced
a lucid dream within a single sleep laboratory night provides a
good reference to what might be a good induction rate in future
studies. Furthermore, it should be mentioned that that only one
independent judge rated the dream reports, but this was in high
accordance with the self-ratings of the participants. Finally, no
adaptation night have been done. Therefore, the so-called first
night effect might have possible effects on the REM-NREM sleep
cycles, e.g., reducing or delaying REM sleep (Agnew et al., 1966).

To summarize, the present study showed that by using
a combination of WBTB and MILD, lucid dreams can be
effectively induced in people who are not selected for their
lucid dream abilities. Future studies should focus on the time of
practicing MILD and on combining WBTB with other cognitive
techniques (like reality testing) to check their influence on lucid
dream induction.
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Denholm J. Aspy*

School of Psychology, The University of Adelaide, North Terrace Campus, Adelaide, SA, Australia

The International Lucid Dream Induction Study (ILDIS) investigated and compared the
effectiveness of five different combinations of lucid dream induction techniques including
reality testing (RT), Wake Back to Bed (WBTB), the Mnemonic Induction of Lucid
Dreams (MILD) technique, the Senses Initiated Lucid Dream (SSILD) technique, and
a hybrid technique combining elements of both MILD and SSILD. Participants with an
interest in lucid dreaming (N = 355) completed a pre-test questionnaire and then a
baseline sleep and dream recall logbook for 1 week before practicing the lucid dream
induction techniques for another week. Results indicated that the MILD technique and
the SSILD technique were similarly effective for inducing lucid dreams. The hybrid
technique showed no advantage over MILD or SSILD. Predictors of successful lucid
dream induction included superior general dream recall and the ability to fall asleep
within 10 min of completing the lucid dream induction techniques. Successful lucid
dream induction had no adverse effect on sleep quality. Findings indicated that the
techniques were effective regardless of baseline lucid dreaming frequency or prior
experience with lucid dreaming techniques. Recommendations for further research on
lucid dream induction techniques are provided.

Keywords: lucid dreaming, lucid dream induction techniques, dream recall, reality test, sleep quality

INTRODUCTION

In a lucid dream, the dreamer is aware that they are dreaming while the dream is still happening
(LaBerge, 1985). According to a recent meta-analysis by Saunders et al. (2016), 55% of adults have
experienced at least one lucid dream and 23% experience lucid dreams regularly (once per month
or more). Recent research indicates that deliberate control is possible in approximately one third of
lucid dreams (Soffer-Dudek, 2020). Examples include changing location and deliberately waking up
(LaBerge and Rheingold, 1991; LaBerge and DeGracia, 2000; Love, 2013; Mota-Rolim et al., 2013).
Lucid dreaming has many potential benefits and applications, such as treatment for nightmares
(Spoormaker and Van Den Bout, 2006; Lancee et al., 2010; Holzinger et al., 2015), improvement
of physical skills and abilities through dream rehearsal (Erlacher and Schredl, 2010; Stumbrys
et al,, 2016), creative problem solving (Stumbrys and Daniels, 2010), and research opportunities
for exploring mind-body relationships and consciousness (see Hobson, 2009). However, to date the
effects reported in most studies have been weak and inconsistent, and more research is needed into
the applications of lucid dreaming (Baird et al., 2019; de Macédo et al., 2019).

Many techniques exist for inducing lucid dreams (see Tholey, 1983; LaBerge and Rheingold,
1991; Stumbrys et al., 2012; Love, 2013). These techniques have been organized by Stumbrys et al.
(2012) according to three broad categories. Cognitive techniques include mental exercises that
increase the likelihood of lucid dreaming. The two most widely researched cognitive techniques
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are reality testing (RT; Tholey, 1983; LaBerge and Rheingold,
1991) and the Mnemonic Induction of Lucid Dreams (MILD)
technique (LaBerge, 1980; LaBerge and Rheingold, 1991). RT
involves examining one’s environment and then performing a
reliable test that differentiates between waking and dreaming,
repeatedly throughout the day. The rationale is that if RT
becomes habitual, it will eventually be performed while dreaming,
triggering lucidity. The MILD technique involves creating a
prospective memory intention to remember that one is dreaming
by repeating the phrase “next time I'm dreaming, I will remember
I'm dreaming” (or some variation). The MILD technique is
performed during a brief awakening after 5 or so hours of
sleep. Indeed, waking up after several hours of sleep for the
purpose of lucid dream induction is itself a technique, known
as Wake Back to Bed (WBTB; LaBerge and Rheingold, 1991).
When successful, the MILD technique triggers lucidity during
subsequent REM sleep. External stimulation techniques involve
stimuli such as flashing lights presented during REM sleep
that can be incorporated into dreams, serving as cues that
trigger lucidity. Miscellaneous techniques include lucid dream
inducing drugs and supplements (see LaBerge, 2004; see also
Yuschak, 2006).

Stumbrys et al. (2012) identified 35 empirical studies on
lucid dream induction techniques in a systematic review.
Most (24) were field studies, with the others conducted in
sleep laboratories (11). Stumbrys et al. (2012) evaluated these
studies using a methodological quality checklist developed by
Downs and Black (1998) and found that most (60%) were
of poor methodological quality. The others were classified as
moderate quality. More than half of the studies were unpublished
Ph.D. dissertations or otherwise not published in peer-reviewed
journals. All studies showed poor external validity. Participants
were mostly university students or self-selected and highly
experienced lucid dreamers. Most lucid dreaming studies are also
limited by small sample sizes, lack of random allocation, failure
to investigate variables that operationalize the way in which
techniques were practiced (e.g., number of technique repetitions),
and inconsistent operationalization of lucid dreaming rates
(see Aspy et al, 2017 for a more detailed discussion). These
widespread limitations are a major impediment to lucid dream
research and make it difficult to compare the effectiveness of
techniques across studies.

Several additional lucid dream induction studies have been
published since the publication of Stumbrys et al. (2012). Taitz
(2011) found that daily RT for 2 weeks was ineffective. Poor
success rates were reported in laboratory studies of external
stimulation (flashing lights and vibration; Franc et al., 2014) and
transcranial direct current stimulation (tDCS) to the dorsolateral
prefrontal cortex (DLPFC) during REM sleep (Stumbrys et al.,
2013). Dyck et al. (2017) found that keeping a dream diary,
RT, and a combined WBTB and affirmation technique were
ineffective. In a study by Konkoly and Burke (2019), 19
participants performed RT, MILD, and the Wake-Induced Lucid
Dream technique (WILD). However, the authors did not provide
statistics to indicate how effective this training program was
except that 39 lucid dreams were reported. Saunders et al. (2017)
found that a greater proportion of participants who practiced

several techniques over a 12-week period (including RT, MILD
and WBTB) experienced lucid dreaming compared to a control
group (45 vs. 6%). However, the frequency of lucid dreaming
is unclear. Kumar et al. (2018) reported a low success rate
(at most 6% of days had lucid dreams) for Tholey’s combined
technique, which involves regular reality tests combined with
autosuggestion and intention to have a lucid dream (Tholey,
1983). Sparrow et al. (2018) found that the drug Galantamine
was effective for inducing lucid dreams. However, results do
not permit calculation of lucid dreaming rates. LaBerge et al.
(2018) found that lucid dreaming occurred on 42% of nights
when participants ingested 8 mg of Galantamine in addition
to practicing the MILD technique, and in most cases, using an
external stimulation device (flashing light). A success rate of
14% was reported for a control condition involving the same
techniques but with placebo pills.

The National Australian Lucid Dream Induction Study
(NALDIS; Aspy et al., 2017) provided a thorough investigation
into RT, MILD and WBTB using a highly diverse sample of
Australian participants (N = 169). During Week 1, participants
recorded baseline dream recall rates and were then randomly
allocated to one of three experimental groups for Week 2. Because
RT, WBTB and MILD are often used in combination, and in the
interests of identifying a maximally effective approach to lucid
dream induction, an additive approach in which groups involving
RT only (RT only group), RT and WBTB (RT + WBTB group)
and RT, WBTB, and MILD (RT + WBTB + MILD group) were
compared. A significant increase in lucid dreaming was observed
in the RT + WBTB + MILD group, with lucid dreaming reported
on 17.4% of nights in Week 2 compared to 9.4% of nights in
Week 1. No significant changes in lucid dreaming frequency
were observed in the other two groups. However, although RT
was ineffective when practiced in isolation, it remained uncertain
whether RT contributed to the significant increase in lucid
dreaming rates observed in the RT + WBTB + MILD group.
This is important because RT is a burdensome practice, and
if ineffective, it would be better to simply practice WBTB and
MILD. Higher general dream recall was a significant predictor
of lucid dreaming following practice of the MILD technique.
However, the strongest predictor of lucid dreaming was the
amount of time taken to fall back asleep after completing the
MILD technique. Lucid dreaming was experienced on 45.8% of
occasions when participants completed the MILD technique and
then fell asleep within 5 min. A likely explanation is that returning
to sleep quickly makes it more likely that the MILD intention will
persist into REM sleep and trigger lucidity.

The biggest impediment to research into the potential benefits
and applications of lucid dreaming is the lack of effective and
reliable lucid dream induction techniques. Despite a reduction
of research interest in lucid dream induction over the past few
decades (Stumbrys et al.,, 2012), many promising avenues for
research remain. Numerous lucid dream induction techniques
have been developed by lucid dreaming enthusiasts but have not
been investigated scientifically. One promising example is the
cognitive technique known as the Senses Initiated Lucid Dream
(SSILD) technique (the double “S” in the acronym is intentional;
Gary Zhang, 2013). The SSILD technique involves waking up
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after approximately 5 h of sleep (as with MILD) and then
repeatedly shifting one’s attention between visual, auditory, and
physical sensations before returning to sleep. The International
Lucid Dream Induction Study (ILDIS) aimed to investigate the
effectiveness of the SSILD technique and address unanswered
questions from the NALDIS about the effectiveness of the MILD
technique when practiced alone compared to when practiced
in combination with RT. The ILDIS also aimed to compare
two different types of RT and examine the effectiveness of a
hybrid technique combining elements of both MILD and SSILD.
Recruitment took place during a media release and subsequent
media coverage that occurred when the NALDIS was published.
The following hypotheses were tested:

e It was hypothesized that general dream recall rates would be
positively correlated with lucid dreaming frequency at both
pre-test and during Week 2.

e It was hypothesized that Week 2 lucid dreaming rates would
be significantly higher than Week 1 lucid dreaming rates.

e It was hypothesized that lucid dreaming rates would be
significantly higher when participants took 5 min or less
to fall asleep after practicing lucid dreaming techniques
compared to when they took more than 5 min to fall asleep.

MATERIALS AND METHODS

Participants

An initial sample of 1618 participants completed the pre-test
questionnaire. A total of 843 participants continued to complete
Week 1 of the study and 355 participants completed Week 2.
In the final sample there were 190 (53.5%) females, 162 (45.6%)
males and 3 (0.9%) “other.” Mean age was 35.3 (SD = 12.4, range:
18-84). Most participants (n = 255) were employed non-students
(71.8%), with 69 (19.4%) students and 31 (8.7%) unemployed
or retired. Just over half of participants (54.9%) reported prior
experience with lucid dream induction techniques. Only six
participants (1.7%) had participated in prior lucid dreaming
research. Participants reported M = 1.1 lucid dreams in the
month prior to commencing the study (SD = 2.4, range: 0-28).
Participants heard about the study from a wide range of sources
that directed them to the present author’s website, where they
could sign up to participate. Sources included: 183 (51.6%) from
Facebook; 83 (23.4%) from other internet sources (e.g., email lists
and social media); 40 (11.3%) from newspaper articles; 28 (7.9%)
from a friend; 18 (5.1%) from radio interviews; and 3 (0.9%)
from a television interview with the author. Country of residence
was: 111 in United States (31.3%); 76 in Australia (21.4%); 26 in
United Kingdom (7.3%); 25 in Canada (7.0%); 14 in Germany
(3.9%); 9 in Mexico (2.5%); and 94 in a wide variety of other
countries (26.5%). Participants were excluded from the study if
they had been diagnosed with any kind of mental health disorder,
sleep disorder, or neurological disorder; suspected they might
have one of these disorders; were experiencing a traumatic or
highly stressful life event that was interfering with their sleep;
suffered from persistent insomnia or were unable to keep a
regular sleep schedule; had experienced sleep paralysis more than

once in the past 6 months; found it unpleasant to think about
their dreams; or were under 18 years of age. No material incentive
was offered. This study was granted ethics approval by the School
of Psychology Human Research Ethics Subcommittee at the
University of Adelaide. Participants were given an information
sheet and then gave informed consent prior to participating.

Materials

Materials included a pre-test questionnaire, logbooks for Week
1 and Week 2, and technique instructions documents. All pre-
test, Week 1 logbook and Week 2 logbook measures were hosted
online using the survey management website Survey Monkey.
Instructions were sent via email. In the present paper, pre-test
variables are identified by a capital “P” and logbook variables by
a capital “L.”

Pre-test Questionnaire

Participants indicated their gender, age, occupation, how they
heard about the study, their country of residence, and if
they had ever participated in a scientific study on lucid
dreaming techniques. Retrospective general dream recall was
operationalized as Dream Recall Frequency (DRF; the percentage
of days on which there was dream recall) and measured by asking
“How many days during the last week did you remember your
dreams from the previous night?” (P DRF). Response options
ranged from “0 days” to “7 days.” Retrospective lucid dreaming
rates were operationalized as Dream Count (L DC Lucid per
month; the number of dreams recalled over the past month)
and assessed using a question adapted from Brown and Donderi
(1986) Sleep and Dream Questionnaire (SDQ): “Lucid dreams are
those in which a person becomes aware of the fact that he or
she is dreaming while the dream is still ongoing. For example: ‘I
was in England talking to my grandfather when I remembered
that (in real life) he had died several years ago and that I had
never been to England. I concluded that I was dreaming and
decided to fly to get a bird’s eye view of the countryside. . " Please
estimate the number of lucid dreams you have had in the past
month.” Response options ranged from 0 to 30 or “more than 30”
(scale unit = 1, range: 0-20). Participants were asked “Have you
ever tried to have lucid dreams by learning and then practicing
a lucid dreaming technique?” (P Lucid tech prior; “yes” or “no”).
Participants were asked, “How often have you practiced a lucid
dreaming technique recently (in the past several months)?” (P
Lucid tech freq). Response options from Schredl (2004) widely
used dream recall measure were used (0 = never; 1 = less than
once a month; 2 = about once a month; 3 = two or three times
a month; 4 = about once a week; 5 = several times a week; and
6 = almost every morning). Responses were converted to the
approximate number of days per week using the following class
means: 0=0;1=0.125;2=10.25;3=0.625;4=1.0; 5=3.5;6 = 6.5.

Logbooks

Participants wrote the date for each logbook entry. This
information was used to calculate the number of days taken to
complete all seven logbook entries (L Days to complete log). The
total number of logbook entries was also counted (L Total log
entries). Participants reported whether they could recall anything
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specific about their dreams from the preceding night and
provided brief titles for each dream they could recall. Using this
information, general dream recall was operationalized as both
Dream Recall Frequency (L DRF; the percentage of days on which
there was dream recall) and Dream Count (L DC per day; the
number of dreams recalled each day). Participants also rated how
much content they could recall from each dream according to
four categories, operationalizing dream recall as Dream Quantity
(L DQ). The measure was developed by Aspy (2016) and is
based on an earlier measure developed by Reed (1973). Category
ratings are converted to numerical values (“Fragmentary” = 1,
“Partial” = 2, “Majority” = 4, “Whole” = 8) and summed (higher
scores indicate superior dream recall). The number values 1,
2, 4, and 8 reflect the proportionate increase in dream content
associated with the category labels and descriptions, based on
qualitative data collected by Reed (1973). Lucid dreaming was
operationalized as DRF (L DRF Lucid; the percentage of mornings
on which lucid dreaming was reported) using the following
question: “Did you have any lucid dreams last night? (Lucid
dreams are those in which a person becomes aware of the fact
that he or she is dreaming while the dream is still ongoing)” (“yes”
or “no”). DRF was used instead of DC because participants were
unsure of how many lucid dreams they had in some cases, and in
other cases lost and regained lucidity within the same dream.

Participants estimated their total time asleep (L Time asleep):
“How much time in total do you think you spent sleeping last
night? hours, minutes.” Participants rated their subjective sleep
quality (L Sleep quality): “On a scale of 1-5, what was the overall
quality of your sleep last night?” (1 = “terrible,” 2 = “poor,
3 = “okay,” 4 = “good,” 5 = “excellent”). Participants indicated
how tired they felt on waking when they were finished sleeping
(L Tiredness on waking): “On a scale of 1-5, how tired do
you feel this morning?” (1 = “not at all tired,” 2 = “slightly
tired,” 3 = “somewhat tired,” 4 = “quite tired,” 5 = “very tired”).
Participants indicated their level of sleep deprivation from the
previous day (L Sleep dep yesterday): “On a scale of 1-5, how
sleep deprived were you yesterday?” (1 = “not at all,” 2 = “slightly,”
3 = “somewhat” 4 = “quite,” 5 = “very”). This measure was
included to assess any potential effect of sleep deprivation on
lucid dream induction, e.g., due to a REM rebound effect.

The Week 2 logbooks included additional measures related to
lucid dreaming technique practice. All participants were asked
“Did you turn on the light when the alarm woke you up to do
the lucid dreaming technique?” (L Light on when awoke; “yes”
or “no”); “Did you get out of bed (including if you went to the
toilet) when the alarm woke you up to do the lucid dreaming
technique?” (L Out of bed when awoke; “yes” or “no”); “How
long (approximately) did you spend on doing the technique?
minutes.” (L Technique min); “Did you fall asleep while you were
still trying to do the technique?” (“yes” or “no”) (L Asleep during
technique); and “If you answered “no” to the above question,
how long (approximately) did it take for you to get to sleep
after you stopped doing the technique? minutes.” (L Min back to
sleep). Participants who practiced RT (Groups 2 and 3) were asked
“How many reality tests did you perform yesterday?” (blank
space provided) (L Reality tests). Participants in Groups 1, 2, 3,
and 4 that all involved the MILD technique were asked “How

many times (approx.) did you repeat “next time I'm dreaming,
I will remember I'm dreaming” after the alarm woke you up?” (L
MILD phrase repetitions). Participants in Group 5 who practiced
the SSILD technique were asked “How many fast and slow
cycles did you do? Fast, Slow.” (L Fast cycles and L Slow cycles).
Participants in Group 6, which involved the hybrid MILD and
SSILD technique, were asked “How many cycles did you do after
the alarm woke you up?” (L Hybrid technique cycles).

Lucid Dream Induction Technique Documents

All participants were advised to print their lucid dream induction
technique instructions, keep them beside the bed, spend a full
hour familiarizing themselves with them before commencing
the study, practice their techniques at least once during the day
to ensure understanding, and to revise the instructions directly
before bed each night. All participants were instructed to set an
alarm 5 h after going to bed, to place the alarm somewhere that
would require getting out of bed to turn it off, and to then practice
their assigned “Nighttime Technique” when the alarm went off.
Based on findings from the NALDIS, the importance of falling
asleep quickly after practicing the techniques was emphasized.
Participants were advised that if they were falling asleep too
quickly, they could try turning the lights on for a few minutes and
reading over the technique instructions to increase wakefulness.
They were advised to keep the lights off, put the alarm next
to their bed, and use a quieter alarm tone if they had trouble
returning to sleep. All participants were given instructions on
how to perform an RT if they suspected they were dreaming but
were not sure. Participants were told not to practice RT during
the day except for participants in Group 2 and Group 3 (see
section “Group 2: MILD + WBTB + RT Breath” and section
“Group 3: MILD + WBTB + RT Hands”). Participants were also
given information and advice about sleep paralysis (see LaBerge
and Rheingold, 1991; Sleep Paralysis Information Service, 2013;
University of Waterloo, 2013). Instructions that were specific to
each group are provided below.

Group 1: MILD + WBTB (No RT)

Participants in this group were given a “Nighttime Lucid
Dreaming Technique” document that contained instructions for
the MILD technique. This involved recalling a dream from
directly prior to waking up (or alternatively, any other recent
dream), laying down comfortably, and then repeating the phrase
“next time 'm dreaming, I will remember 'm dreaming.” The
importance of strong intention was emphasized. Participants
were told to simultaneously visualize being back in the dream
they had recalled and noticing something unusual that causes
them to realize they are dreaming. They were advised to continue
until they felt their intention was set.

Group 2: MILD + WBTB + RT Breath

These participants were given the same MILD instructions
as Group 1. They were also provided with instructions for
performing a minimum of 10 inhalation RT per day. This
involves closing one’s lips and then attempting to inhale through
the mouth, which is possible in dreams but not while awake (see
Aspy et al., 2017).
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Group 3: MILD + WBTB + RT Hands

This group was given a different kind of RT from Group 2, which
involves attempting to push the fingers of one hand through the
palm of the other. This was chosen because it is one of the most
widely practiced RT. The ability to push the fingers through the
palm indicates that one is dreaming. Participants were advised to
also inspect their hands for anomalies during each test.

Group 4: MILD + WBTB (No RT)

Instructions for this group were the same as the instructions for
Group 1, with no modifications. The decision to include a second
MILD + WBTB (no RT) group in Cohort 2 was based on the
fact that some participant sample characteristics changed over
time during the recruitment process (see section “Preliminary
Analyses”). The inclusion of a second MILD + WBTB (no RT)
group in Cohort 2 permitted valid comparison of the MILD and
SSILD techniques.

Group 5: SSILD + WBTB (No RT)

Instructions for the SSILD technique were designed with
consultation from the creator of the technique. It was explained
that the technique works by conditioning the mind and body into
a subtle state that is optimized for lucid dreams to occur, and
that it involves performing several “cycles” that each involve the
following three steps:

Step 1. Focus on Vision: Close your eyes and focus all your
attention on the darkness behind your closed eyelids. Keep
your eyes completely still and totally relaxed. You might see
colored dots, complex patterns, images, or maybe nothing
at all. It doesn’t matter what you can or cannot see — just
pay attention in a passive and relaxed manner and don’t
“try” to see anything.

Step 2. Focus on Hearing: Shift all of your attention to
your ears. You might be able to hear the faint sounds of
traffic or the wind from outside. You might also be able to
hear sounds from within you, such as your own heartbeat
or a faint ringing in your ears. It doesn’t matter what, if
anything, you can hear - just focus all of your attention
on your hearing.

Step 3. Focus on Bodily Sensations: Shift all of your attention
to sensations from your body. Feel the weight of the
blanket, your heartbeat, the temperature of the air, etc.
You might also notice some unusual sensations such as
tingling, heaviness, lightness, spinning sensations, and so
on. If this happens simply relax, observe them passively and
try not to get excited.

Participants were instructed to first perform four fast cycles (2 or
3 s on each step) and then four to six slow cycles (approximately
20 s on each step). They were told not to count the number of
seconds, and that it is important to complete at least four slow
cycles. Participants were instructed to fall asleep as normal after
completing six slow cycles.

Group 6: SSILD/MILD Hybrid + WBTB

Participants were asked to do only four to six slow cycles (no fast
cycles) and to repeat the MILD phrase “next time I'm dreaming,
I will remember I'm dreaming” every time they switched to a

new sensory modality. The importance of strong intention was
emphasized. Participants were not asked to recall dreams or do
any visualization.

Procedure

The ILDIS was conducted entirely via the internet, allowing
people from around the world to complete the study at home.
Participants were directed to a web page about the ILDIS
using a URL included in a range of media items (see section
“Participants”), where they read the information sheet and
completed the pre-test questionnaire. Participants were sent
emails with instructions and web URLs for accessing the Week 1
logbooks hosted on Survey Monkey. Participants were instructed
to complete each logbook entry immediately upon waking, and
to not practice any lucid dreaming techniques during Week 1.
Participants were given instructions on how to improve their
dream recall during both Week 1 and Week 2. Upon completing
Day 7 of the Week 1 logbook, participants were sent further
instructions, lucid dream induction technique documents, and
additional web URLs to access the Week 2 logbooks. Participants
were asked to practice the techniques and make logbook entries
on consecutive days if possible, but not to practice the techniques
if they were sleep deprived. They were instructed to make up
for any skipped days at the end. Once sufficient sample sizes
had been achieved for the three groups in Cohort 1 (permitting
comparison of MILD practiced with and without two kinds of
RT), the author began randomly allocating new participants to
the three groups in Cohort 2 (permitting comparison of MILD
with SSILD and the SSILD/MILD hybrid technique, all without
RT). NALDIS group sizes were used as a guide in determining
adequate group sizes in the ILDIS.

RESULTS

Preliminary Analyses

Analyses were conducted using IBM SPSS 26 for Windows.
Non-parametric tests were used in all cases because most
variables were non-normally distributed. There was no significant
difference in the proportions of participants who were employed
non-students, students, and unemployed or retired who did
and did not complete the full study: ¥2(2, N = 1615) = 3.43,
p =0.180, V = 0.05. The proportion of participants who reported
prior experience with lucid dreaming techniques at pre-test
was significantly higher for participants who completed the full
study (54.9%) compared to those who did not (43.5%): ¥2(1,
N = 1615) = 14.59, p = 0.001, V = 0.10. Mann-Whitney tests
indicated that participants who completed the full study had
significantly higher general dream recall rates and P Lucid tech
freq at pre-test. These findings and descriptive statistics for pre-
test variables are presented in Table 1.

There were no significant differences between Cohort 1 and
Cohort 2 on any pre-test, Week 1 or Week 2 variables except
for: P Age (Cohort 1 M = 32.4, SD = 10.2; Cohort 2 M = 37.2,
SD =13.4; Z =3.28, p = 0.001, r = 0.17); Week 1 L Sleep quality
(Cohort 1 M =3.6,SD =0.5; Cohort 2 M = 3.4, SD = 0.5; Z = 2.10,
p =0.036, r = 0.11); and Week 1 Days to complete log (Cohort
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TABLE 1 | Descriptive statistics for pre-test variables with Mann-Whitney tests for differences between participants who did and did not complete the full studly.

Pre-test variable Completed full study (N = 355)

Did not complete full study (N = 1260)

Mann-Whitney test

M (SD) M (SD) z p r
P Age 35.3 (12.4) 34.5 (12.1) 1.00 0.318 0.03
P DRF 42.8% (28.5%) 38.4% (28.0%) 2.34 0.019 0.06
P DC Lucid per month 1.1 (2.4) 1.5 (3.7) 0.53 0.593 0.01
P Lucid tech freq 0.4 (1.1) 0.3 (1.0) 217 0.030 0.05

P, pre-test variable.

1 M =78, SD = 1.5; Cohort 2 M =79, SD = 6.8; Z = 3.95,
p=0.001, r=0.21). There were no significant differences between
the three groups within Cohort 1 or within Cohort 2 on these
variables. Non-significant test results are not reported for the sake
of brevity. Descriptive statistics and Wilcoxon tests of differences
between Week 1 and Week 2 logbook variables are presented in
Table 2. Results showed that participants reported significantly
higher L Time asleep and significantly lower general dream recall
rates, L Tiredness on waking and L Total log entries in Week 2 of
the study compared to in Week 1.

Relationships With Lucid Dreaming

It was hypothesized that general dream recall rates would be
positively correlated with lucid dreaming frequency at both
pre-test and during Week 2. Spearman rho non-parametric
correlations supported the hypothesis and are presented in
Table 3. All pre-test general dream recall variables were related
to P DC Lucid per month. Correlations between pre-test general
dream recall variables and Week 2 L DRF Lucid were weaker
but still significant in all cases. All Week 2 general dream recall
variables were significantly correlated with both P DC Lucid per
month and Week 2 L DRF Lucid, with the relationships being
stronger with Week 2 L DRF Lucid in all cases. This pattern
of findings highlights the imperative to not treat retrospective
and logbook variables of dream recall as equivalent (see Aspy
etal,, 2017; see also Aspy, 2016). A weak correlation was observed
between P Lucid tech freq and P DC Lucid per month but not with

TABLE 2 | Descriptive statistics and Wilcoxon tests for differences between week
1 and week 2 logbook variables for participants who completed the full study.

Logbook variable Week 1 Week 2 Wilcoxon test
(N = 355) (N = 355)
M (SD) M (SD) z p R

L DRF 85.0% (17.9%) 79.8% (28.1%) 2.73 0.006 0.15
L DC per day 1.9 (1.0) 1.7 (1.1) 4.21 <0.001 0.22
L DQ 5.7 (4.4) 5.6 (5.1) 0.50 0.621 0.03
L Time asleep 7.4 (0.9) 7.7 (1.0 5.14 <0.001 0.27
L Sleep quality 3.5 (0.5) 3.4 (0.6) 1.44 0.150 0.08
L Tiredness on waking 2.34 (0.6) 2.27 (0.8) 2.09 0.036 0.11
L Sleep dep yesterday 1.9 (0.7) 2.0 (0.8) 0.75 0.456 0.04
L Total log entries 6.9 (0.4) 46 (2.2) 13.19 <0.001 0.70
L Days to complete log 7.9 (6.4) 7.7 (56.8) 0.85 0.396 0.05

L, logbook variable.

Week 2 L DRF Lucid. Pre-test and Week 2 lucid dreaming rates
were positively correlated. P Age was weakly correlated with P DC
Lucid per month but not with L DRF Lucid.

Lucid Dream Induction

It was hypothesized that Week 2 lucid dreaming rates would
be significantly higher than Week 1 lucid dreaming rates. This
hypothesis was supported. Dependent samples Wilcoxon tests
showed that Week 2 L DRF Lucid was significantly higher for all
participants combined and for each of the six Week 2 groups,
with medium to large effect sizes in all cases. These results
are presented in Table 4. Logbook day was significantly related
to L DRF Lucid in both Week 1 [x2(6) = 13.21, N = 2448,
p = 0.040, V = 0.07] and Week 2 [x2(6) = 28.51, N = 1647,
p = 0.001, V = 0.13], with the tendency for L DRF Lucid to
decrease slightly over time. Because of the significant difference
in L Total Log entries between Week 1 (M = 6.9) and Week 2
(M = 4.6) noted in section “Preliminary Analyses,” there were
concerns that the Week 2 L DRF Lucid rate may be inflated
compared to the Week 1 L DRF Lucid rate. To control for this
issue, analyses were repeated comparing mean L DRF Lucid
rates based on only the first four logbook days of Week 1
and Week 2. L DRF Lucid was again significantly higher for
all participants combined and for participants in all six of the
Week 2 groups, confirming the effectiveness of the techniques.
Independent samples Kruskal-Wallis tests showed that there were
no significant group differences within Cohort 1 (x? = 1.51,
p =0.471, r = 0.06) or Cohort 2 (x% = 4.16, p =0.125,r=0.11)
in Week 2 L DRF Lucid. The combined L DRF Lucid rate for the

TABLE 3 | Spearman rho non-parametric correlations between pre-test and week
2 lucid dreaming rates and other pre-test and week 2 variables.

P DC Lucid per month L DRF Lucid (week 2)

P DC Lucid per month - 0.38*
P Lucid tech freq 0.18** —0.06

P Age 0.05* 0.10

P DRF 0.33** 0.14*
L DRF (Week 2) 0.15** 0.22**
L DC per day (Week 2) 0.16** 0.31**
L DQ (Week 2) 0.21* 0.30**

B, pre-test variable; L, logbook variable. Correlations with pre-test variables and L
DRF were calculated using mean Week 2 L DRF Lucid values for each participant.
Correlations with all other logbook variables were calculated using individual daily
observations and are point-biserial. *p = 0.05, **p = 0.01.
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TABLE 4 | Differences between week 1 and Week 2 lucid dreaming rates for all participants combined and for each of the six week 2 groups.

Week 2 group L DRF Lucid Wilcoxon test
Week 1 M (SD) (%) Week 2 M (SD) (%) Improvement (%) V4 p r

All participants combined (N = 355) 5.3 (13.4) 15.8 (25.2) 199.0 8.37 <0.001 0.44
Group 1: MILD + WBTB (no RT) (n = 54) 6.5 (16.4) 18.4 (28.7) 185.7 3.12 0.002 0.42
Group 2: MILD + WBTB + RT Breath (n = 44) 1.0 (3.6) 10.8 (14.0) 1006.1 3.74 <0.001 0.56
Group 3: MILD + WBTB + RT Hands (n = 44) 5.2 (14.5) 13.4 (25.3) 167.3 2.68 0.007 0.40
Group 4: MILD + WBTB (no RT) (n = 64) 6.8 (14.7) 20.2 (27.2) 198.0 3.99 <0.001 0.50
Group 5: SSILD + WBTB (no RT) (n = 76) 4.7 (10.8) 16.9 (27.2) 258.9 4.43 <0.001 0.51
Group 6: SSILD/MILD Hybrid + WBTB (n = 73) 6.3 (15.0) 13.3(23.3) 109.6 2.71 0.007 0.32

L, logbook variable.

two MILD + WBTB groups that did RT during the day (n = 88,
M =12.1%, SD = 20.4%) was compared to the combined rate for
the two MILD + WBTB groups that did not do RT during the day
(n=118, M =19.4%, SD = 27.8%). Results from a Mann-Whitney
test were non-significant (Z = 1.94, p = 0.052, r = 0.14).

Relationships With Technique Practice

Variables
Relationships between L DRF Lucid and variables that
operationalize the way in which the lucid dreaming techniques
were practiced were assessed using Spearman rho non-
parametric correlations and are presented with descriptive
statistics in Table 5. All correlations were non-significant except
for a weak correlation between L Fast cycles performed by
participants in Group 5: SSILD + WBTB (no RT) and L DRF
Lucid. The results remained non-significant in all cases when
correlations were repeated for each group individually, except
for a weak negative correlation observed between L Technique
min and L DRF Lucid in Group 5: SSILD + WBTB (no RT)
(r =-0.16, p = 0.013, n = 256).

Participants turned on the light when they awoke to practice
lucid dreaming techniques on 467 occasions (28.7%) as opposed
to keeping the light turned off. A 2 x 2 Chi? test showed that

TABLE 5 | Spearman rho non-parametric correlations between Week 2 lucid
dreaming rates and variables that operationalize the way in which the lucid dream
induction techniques were practiced.

M (SD) Correlation (rs)
with L DRF lucid
L Reality tests (Groups 2 and 3) 4.1 (4.4) —0.04
L MILD phrase repetitions (Groups 1, 2, 3, and 4) 13.6 (11.6) —-0.02
L Fast cycles (Group 5 only) 4.0 (2.2) -0.11*
L Slow cycles (Group 5 only) 5.1 (4.1) 0.08
L Hybrid technique cycles (Group 6 only) 5.1 (2.9 0.01
L Technique min (all groups) 8.7 (9.2) —0.02
L Min back to sleep (all groups) 19.5 (52.0) —0.05

L, logbook variable. Group 1 = MILD + WBTB (no RT), Group
2 = MILD + WBTB + RT Breath, Group 3 = MILD + WBTB + RT Hands,
Group 4 = MILD + WBTB (no RT), Group 5 = SSILD + WBTB (no RT), Group
6 = SSILD/MILD Hybrid + WBTB. All correlations are point-biserial and based on
daily observations. *p = 0.05.

this was not related to lucid dreaming: x2(1, N = 1626) = 0.30,
p = 0.582, V = 0.01. Participants got out of bed after the alarm
went off and before practicing lucid dreaming techniques on 1140
occasions (70.1%) as opposed to staying in bed. A 2 x 2 Chi?
test showed that this was not related to lucid dreaming: x? (1,
N = 1624) = 1.08, p = 0.298, V = 0.03. Participants fell asleep
while performing lucid dreaming techniques on 1162 occasions
(70.7%). A 2 x 2 Chi?® test showed that this was not related to
lucid dreaming;: ¥ (1, N = 1642) = 0.01, p = 0.966, V = 0.01.

A 2 x 2 Chi? test was conducted to assess the hypothesis
that lucid dreaming rates would be significantly higher when
participants took 5 min or less to fall asleep after practicing
lucid dreaming techniques compared to when they took more
than 5 min to fall asleep. Mean Week 2 L DRF Lucid was
17.5% (SD = 38.1%) for 177 occasions when participants fell
asleep within 5 min or less, compared to 13.8% (SD = 34.6%)
for 275 occasions when participants took more than 5 min to
return to sleep. However, this difference was not significant: x (1,
n=452) =1.14, p = 0.286, V = 0.05. Therefore, these findings did
not support the hypothesis. To further explore the hypothesis,
another 2 x 2 Chi? test was conducted using the criterion of
10 min or less instead of 5 min or less. Mean L DRF Lucid was
18.3% (SD = 38.7%) for 263 occasions when participants fell
asleep within 10 min or less, compared to 11.1% (SD = 31.5%)
for 189 occasions when participants took more than 10 min
to return to sleep. This difference was statistically significant:
¥2(1, n = 452) = 4.33, p = 0.037, V = 0.10. When this test
was repeated for each of the six groups individually the results
were non-significant in all cases. This may be due to insufficient
statistical power.

Additional Exploratory Analyses

Mann-Whitney tests were conducted to further explore factors
related to the success rate of the lucid dream induction techniques
and are presented in Table 6. On nights when participants
were successful in inducing lucid dreams, they had significantly
better sleep quality and significantly higher general dream recall
compared to nights when they failed to induce lucid dreams.
Participants in Group 5: SSILD + WBTB (no RT) also did
more fast cycles on nights when they had lucid dreams. As
noted in section “Relationships With Lucid Dreaming,” there
was no significant correlation between P Lucid tech freq and
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TABLE 6 | Mann-Whitney tests for differences in week 2 logbook variables between nights when practice of lucid dream induction techniques was and was not followed

by lucid dreaming.

Week 2 Logbook variable Lucid dreaming reported No lucid dreaming reported Mann-Whitney
n M SD n M SD V4 P r

L Reality tests (Groups 2 and 3) 44 9.8 4.0 350 9.7 4.0 0.48 0.629 0.02
L MILD phrase repetitions (Groups 1, 2, 3, and 4) 177 13.8 131 1130 13.5 11.4 0.65 0.514 0.02
L Fast cycles (Group 5 only) 58 4.4 4.1 276 4.0 1.5 2.07 0.039 0.11
L Slow cycles (Group 5 only) 58 6.8 8.0 276 4.7 2.6 1.46 0.145 0.08
L Hybrid technique cycles (Group 6 only) 41 5.5 3.9 293 5.0 2.8 0.19 0.852 0.01
L Technique min (all groups) 235 9.4 1.1 1406 8.6 8.9 0.85 0.398 0.02
L Min back to sleep (all groups) 69 17.8 29.4 383 19.8 55.1 1.05 0.293 0.05
L DC per day (all groups) 236 2.8 1.8 1406 1.7 1.5 9.33 <0.001 0.23
L DQ (all groups) 236 10.2 9.9 1406 5.2 6.5 10.54 <0.001 0.26
L Time asleep (all groups) 236 7.8 1.3 1402 7.7 1.3 0.56 0.576 0.01
L Sleep quality (all groups) 236 3.6 0.9 1405 3.4 0.9 2.08 0.037 0.05
L Tiredness on waking (all groups) 236 2.1 1.0 1405 2.3 11 1.81 0.070 0.05
L Sleep dep yesterday (all groups) 236 1.9 1.0 1405 2.0 1.1 1.44 0.150 0.04

L, logbook variable. Group 1 = MILD + WBTB (no RT), Group 2 = MILD + WBTB + RT Breath, Group 3 = MILD + WBTB + RT Hands, Group 4 = MILD + WBTB (no

RT), Group 5 = SSILD + WBTB (no RT), Group 6 = SSILD/MILD Hybrid + WBTB.

Week 2 L DRF Lucid. Further to this, a Mann-Whitney test
showed that there was no difference in Week 2 L DRF Lucid
between participants who had prior lucid dream induction
experience (M = 15.3%, SD = 24.9%) and participants without
prior experience (M = 16.4%, SD = 25.7%): Z(355) = 0.75,
p=0.454,r = 0.04.

GENERAL DISCUSSION

Participants of the International Lucid Dream Induction Study
(ILDIS; N = 355) completed a pre-test questionnaire, a baseline
Week 1 logbook period, and then practiced one of six different
combinations of lucid dream induction techniques in Week 2. All
six technique combinations were effective.

Lucid Dream Induction Techniques

Reality Testing (RT)

No significant correlations were observed between number of
RT performed each day and lucid dreaming incidence. This
replicates the lack of significant correlations in the RT only and
the RT + WBTB + MILD groups of the NALDIS, and the lack
of correlation reported by Konkoly and Burke (2019). There
was no significant difference in lucid dreaming rate between the
MILD + WBTB groups that did and did not perform RT during
the day. These findings are consistent with the NALDIS and
studies by LaBerge (1988) and Taitz (2011), in which RT was
ineffective. It remains possible that RT is effective over longer
periods of time, as found for 3 weeks in studies by Purcell et al.
(1986) and Purcell (1988), and 8 weeks in a study by Schlag-Gies
(1992). Many participants complained that performing RT was
burdensome and difficult to remember. This burden may reduce
motivation and compliance with more effective techniques when
practiced in combination. Lucid dream induction studies should
avoid daytime RT unless this technique is of specific interest.
The present author believes that RT is still a valuable technique

for confirming whether one is dreaming, and as a specialized
lucid dreaming practice for cultivating mindfulness, which is
associated with lucid dreaming (Stumbrys et al., 2015).

The Mnemonic Induction of Lucid Dreams (MILD)
Technique

The MILD technique was effective in four separate experimental
groups, two of which involved performing RT during the day.
As discussed above, the addition of RT did not result in higher
lucid dreaming rates. The weighted average lucid dreaming rate
for the four MILD technique groups was 16.5%. This is close to
the success rate reported in the NALDIS of 17.4%. These findings
replicate the NALDIS and several other studies that have shown
the MILD technique to be effective (LaBerge, 1988; Levitan, 1989,
1990a,b, 1991; Edelstein and LaBerge, 1992; Levitan et al., 1992;
LaBerge et al., 1994, 2018; Levitan and LaBerge, 1994; Saunders
et al., 2017; Konkoly and Burke, 2019). Although there were no
statistically significant differences between the effectiveness of
the hybrid SSILD/MILD technique and the other techniques in
Cohort 2, results show that the overall lucid dreaming rate in
Week 2, the improvement in week 2 compared to Week 1, and
the effect size were all lowest for the SSILD/MILD hybrid group.

The Senses Initiated Lucid Dream (SSILD) Technique

The SSILD technique was shown to be effective, with a large
effect size and a Week 2 lucid dreaming rate of 16.9%. This
rate is almost identical to the weighted average rate for the
four groups that practiced the MILD technique (M = 16.5%),
as well as the RT + WBTB + MILD group of the NALDIS
(M = 17.4%). These findings indicate that the SSILD technique
is similarly effective for inducing lucid dreams as the MILD
technique. There are several possible explanations for how the
SSILD technique may induce lucid dreams. One is that repeatedly
focusing attention on the visual, auditory and kinesthetic sensory
modalities causes a generally increased awareness of perceptual
stimuli that persists into REM sleep, making it more likely
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that the practitioner will notice that they are dreaming, either
through generally increased awareness, or through recognition
of anomalies within the dream. This could also occur if repeated
sensory modality shifts persist upon entering REM sleep. Indeed,
one participant reported: “as I was drifting off to sleep, I
found myself continuing to do the technique, even though I
wasn’t trying to.” Another possible explanation is that repeatedly
refocusing one’s attention on different types of perceptual stimuli
causes a general increase in cortical activation that increases the
likelihood of lucid dreaming.

Predictors and Effects of Lucid Dream
Induction

Prior Technique Experience

There was no relationship between Week 2 lucid dreaming and
whether participants had ever practiced a lucid dream induction
technique, nor with the frequency of practice for those who
did have prior experience. This indicates that MILD and SSILD
combined with WBTB can be used successfully regardless of
baseline lucid dreaming or prior technique experience.

General Dream Recall

In Week 2, lucid dreaming rates were significantly correlated
with general dream recall rates. Pre-test lucid dreaming was
also correlated with pre-test general dream recall. Furthermore,
participants recalled significantly more dreams on nights when
lucid dreaming occurred following technique practice. General
dream recall was significantly lower in Week 2 compared to Week
1, indicating that the increased lucid dreaming rates cannot be
attributed to simply recalling more dreams of all types. Taken
together, these findings provide further support for the theory
that superior general dream recall is conducive to lucid dreaming
(see Aspy et al,, 2017) and that general dream recall is a strong
predictor of lucid dreaming (see Erlacher et al., 2014).

Technique Practice Variables

Lucid dreaming was not related to any of the variables that
operationalized the way in which the lucid dream induction
techniques were practiced, except for a weak correlation with the
number of fast cycles in the SSILD + WBTB (no RT) group. The
explanation for this correlation is unclear. Type 1 error is a likely
possibility (p = 0.039).

Time Taken to Return to Sleep

In the NALDIS, lucid dreaming occurred 86.2% more often when
participants fell asleep within 5 min of completing the MILD
technique. This finding was not replicated in the ILDIS. However,
upon further exploration, it was found that lucid dreaming
occurred 64.9% more often on nights when participants of the
ILDIS fell asleep within 10 min (L DRF Lucid M = 18.3%)
compared to nights when they took more than 10 min (L DRF
Lucid M = 11.1%). This effect is weaker than in the NALDIS.
A possible explanation is that participants of the ILDIS were
able to fall asleep more quickly in general due to being given
suggestions for how to do this. Notwithstanding, findings from
the ILDIS provide further support that lucid dreaming techniques
are more effective when one can return to sleep quickly. For

the MILD technique, this probably makes it more likely that the
mnemonic intention to remember that one is dreaming will be
recalled during REM sleep. For the SSILD technique, it may be
due to increased cortical activation and/or increased awareness
of perceptual stimuli being more likely to persist into REM sleep.

Effects of Lucid Dream Induction on Sleep

Sleep quality was superior on nights when participants
successfully induced lucid dreams compared to nights when
they failed to induce lucid dreams. Participants also reported
significantly more time asleep and significantly less tiredness
on waking in Week 2 compared to Week 1. These findings
indicate that sleep quality was not adversely affected by successful
induction of lucid dreams but may have been adversely affected
by unsuccessful attempts. This would be expected if the
probability of success is related to the amount of time taken to
return to sleep. These findings are consistent with findings from
the NALDIS, whereby successful lucid dream induction using
the MILD technique was related to the amount of time taken to
return to sleep and did not adversely affect sleep quality. Vallat
and Ruby (2019) have recently drawn attention to the fact that
increasing the frequency of lucid dreams may have unknown
negative impacts on the usual processes that occur during REM
sleep, due to the fact that lucid dreaming involves a brain state
that is neurologically distinct from non-lucid REM sleep. They
also raised concerns about potential negative health impacts of
the sleep disruption inherent in many lucid dreaming techniques.
Soffer-Dudek (2020) raised similar concerns about the effects of
lucid dreaming on sleep as well as potential disruptions to reality-
fantasy boundaries, which may be of particular concern to clinical
populations with disorders such as pscyhosis. More research is
needed to investigate the impacts of lucid dreaming generally,
and lucid dreaming training specifically, on sleep quality.

Strengths and Limitations

Strengths include the wide range of measures used, the use of
measures that operationalized the way in which lucid dream
induction techniques were practiced, the comparison of six
different lucid dream induction technique combinations, and the
large and highly diverse international sample of participants that
were mostly employed non-students (71.8%), with nearly equal
proportions of people who did (54.9%) and did not (45.1%) have
prior lucid dreaming technique experience. Indeed, the ILDIS is
the largest study of lucid dream induction techniques to date.
As with the NALDIS, the ILDIS has high ecological validity.
Participants practiced the techniques in their own homes using
written instructions, which reflects how cognitive lucid dream
induction techniques are usually practiced. A limitation of the
ILDIS is the high attrition rate from the initial sample that
completed the pre-test questionnaire (N = 1618) to the final
sample (N = 355). Findings are likely to be most generalizable
to people who are highly motivated to learn lucid dreaming. The
use of self-report measures is a potential limitation to the findings
that lucid dream induction did not adversely affect sleep quality.
This is because the excitement of having a lucid dream may
have counteracted feelings of tiredness upon waking. Another
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limitation is that the large number of statistical tests increases the
familywise error rate. Results that are only marginally significant
should therefore be interpreted with caution.

Directions for Future Research

Further research is needed to gain a deeper understanding of
the mechanisms through which the MILD and SSILD techniques
work. This may yield potential avenues for refinement. One
approach could be to ask participants to describe in detail
exactly how they become lucid in each lucid dream, including
whether they thought about or practiced the techniques in their
dreams prior to becoming lucid. Sleep laboratory research could
investigate whether the SSILD technique causes increased cortical
activation and whether this activation is correlated with lucid
dreaming. Further research is also needed to investigate the
effectiveness of practicing the MILD, SSILD and RT techniques
over longer periods of time than the single week used in
the present study, and the effects of lucid dreaming training
on sleep quality.

Findings provide further evidence that superior general dream
recall is conducive to lucid dreaming. Thus, it may be possible
to increase the effectiveness of cognitive lucid dream induction
techniques using drugs and supplements that enhance dream
recall. In a small pilot study by Ebben et al. (2002), ingestion of
vitamin B6 (pyridoxine hydrochloride) prior to sleep was found
to significantly enhance dream recall compared to placebo. In a
larger replication study (Aspy et al., 2018), participants recalled
64.1% more dream content when they took 240 mg of vitamin B6
directly before bed compared to placebo. Future research should
compare the effectiveness of cognitive lucid dream induction
techniques both with and without vitamin B6 before bed.

Currently, the most evidence-based substance for inducing
lucid dreams is Galantamine, a widely used and well-tolerated
acetylcholine-esterase inhibitor that influences the REM-on
neurotransmitter acetylcholine (LaBerge, 2004; Yuschak, 2006;
Sparrow et al., 2016, 2018; LaBerge et al., 2018). In the most
recent study by LaBerge et al. (2018), lucid dreaming occurred on
42% of nights when participants ingested 8 mg of Galantamine in
addition to practicing the MILD technique and, in most cases,
using an external LED light stimulation device. According to
Yuschak (2006), Galantamine is more effective when combined
with Alpha-GPC, a form of choline that acts as a precursor to
acetylcholine. It may be even more effective to take vitamin B6
before bed and then a combination of Galantamine and Alpha-
GPC during a WBTB period 5 h after going to sleep, before
practicing a cognitive lucid dream induction technique such as
MILD or SSILD and then returning to sleep within 5-10 min. An
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INTRODUCTION

Whilst lucid dreaming (LD) is defined as being aware of dreaming whilst dreaming, a
misconception exists in the public domain as a referral to controlling dream content and plot
(Neuhdusler et al., 2018). This misconception reflects a number of widely-held beliefs about the
nature of dreaming, which in part this commentary will seek to explain and rectify.

Furthermore, the aim of this piece is to suggest definitions of key concepts in the study of lucid
and non-lucid dreaming concerning control, cognition, and consciousness. Whilst superficially
there seems overlap between each of these, independent processes, and associated experiences
underpin them.

Dreaming

First it is necessary to identify the parameters of “dreaming.” Essentially dreaming refers to the
recollection of mental content from sleep. This broad definition recognizes that dreams may
be fragmented, brief, non-narrative, thought-like, and/or containing basic sensory-perceptual
experiences such as emotions, without necessarily comprising complex plots or activity. It also
emphasizes the role of memory in accessing experiences, as there are no valid means by which
dreams can be sampled, as neither can individuals report on their activity during sleep nor can we
independently validate individuals’ experiences. Some scholars use “REM” (rapid eye-movement)
sleep and “dreaming” synonymously (e.g., Walker, 2009), recognizing that the majority of
spontaneously recalled dream reports emerge from REM sleep, and indeed that REM sleep provides
the conditions most typical of dreams, such as bizarreness, clearer dream recall, emotionality and,
likely, hyperassociativity (Horton and Malinowski, 2015; Malinowski and Horton, 2015; Horton,
2017), in which several distinct memory sources and images can be simultaneously experienced.
However, dreams can be sampled easily from non-REM periods, and REM can exist without
dreaming (Solms, 2000), thus is it essential to define the parameters of dreaming relevant to
each scientific investigation. For instance, if we are interested in cognition and/or consciousness
across different periods of sleep, or even across sleep and wake, then the term “mental content”
or “mentation” may be more appropriate than “dream,” to aid such comparability (Kahan and
LaBerge, 2011). If we are interested in characteristics such as emotional intensity or report length,
then we need to clarify whether we should focus upon memory recall from sleep or the underlying
features of a conscious state such as neurological correlates of such activity.

Next, for explorations LD, or even mere lucidity, researchers need to define and operationalise
LD. An awareness of dreaming during dreaming relies on accurate reality monitoring processes
(Johnson et al., 1984) as well as unbiased recall. Reality monitoring is typically impaired during
sleep, hence making experiences of lucidity rare and interesting. However, in order to engage
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the frontal faculties sufficiently to warrant accurate reality
monitoring, an atypical neurological profile is engaged (Voss
et al.,, 2014). It is therefore important to note that lucidity is
infrequent and abnormal (Vallat et al., 2018), and as such likely
does not reflect “normal” cognition and consciousness during
sleep, particularly when extensive training is necessary in order
to create pre-requisite conditions for lucidity to emerge (e.g.,
Baird et al., 2019). Nevertheless, LD can be reliably measured,
in laboratory conditions, by asking trained participants to move
their eyes systematically whilst lucid (Mota-Rolim, 2020), and it
is recognized that LD may provide insights into the nature of
consciousness (Baird et al., 2019), albeit in a more artificial than
naturally-occurring environment.

The Elements of Cognition vs.

Consciousness

As lucidity during sleep relies on heightened metacognitive
activity, we need to understand what is meant by cognition
during sleep and during wake. Cognition refers to the capacities
and capabilities of function, in this case during sleep, in particular
the organization, activation and reactivation of memories or
experiences that are either familiar or unfamiliar to the dreamer.
These processing capacities are notoriously difficult to study at
any time, during sleep or wake, as some are so speedy they are
automatic and operate beyond conscious awareness (see also the
use of the term “offline processing” insofar as describing non-
conscious cognitive activity, e.g., Wamsley, 2014). Consequently,
it can be apparently tangible for researchers to focus upon
the neural correlates of such behavior, to provide evidence
for their functional existence (Baird et al., 2019). However,
cognitive scientists need to offer theory for the function of such
processes, for instance in relation to sleep-dependent memory
consolidation (Payne and Nadel, 2004), rather than merely
studying activations without considering functional relevance.
In dream science, memory activations and predictable patterns
of dreaming of familiar aspects of waking life have largely
been explored under the Continuity Hypothesis (Schredl and
Hofmann, 2003), as well as being observed in relation to other
behaviors, such as personality traits (Schredl and Erlacher, 2004),
moods, or subsequent performance on cognitive tasks such as
problem solving, insight, creativity (Cai et al., 2009; Lewis et al.,
2018), composition or recall (Baylor and Cavallero, 2001). Studies
of cognition and metacognition during sleep have found that
dreaming is not deficient but rather different in only a few ways
to waking cognition (Kahan and LaBerge, 2011), with reality
monitoring being one of the key different features. Specifically,
during most sleep experiences, people cannot determine that
their mental experience is internally- rather than externally-
generated, consequently dreams feel real. Only in the cases of
LD are individuals aware that they are dreaming. However, often
the heightened metacognitive awareness is rousing and awakens
the dreamer.

Whilst being aware of an experience as being internally-
or externally-oriented can be operationalised in cognitive, or
metacognitive terms, the conscious experience of that function
may be characterized somewhat differently, although some

features may overlap with those of cognition. Consciousness
may, here, refer to the more characteristic features of sleep
mentation, including experiential elements such as the fluidity,
continuity over time, presence of specific features or characters
and the more holistic nature of mental content. For instance,
we may note that non-REM mentation is typically thought-
like and brief, containing day residues and life-like references,
whereas REM sampled mentation is typically bizarre, story-like
and full of activity (Baylor and Cavallero, 2001; Blagrove et al.,
2011). These descriptions of sleep mentation could well-reflect
underlying cognitive processes such as memory activation, likely
forming memory consolidation processes, but the overriding
consciousness is more descriptive. The cognitive interests relate
to function, and may be measures in those terms, such as extent of
activation, which may also include aspects that are non-conscious
at the point of experience.

When considering lucidity, the nature of the consciousness
may include sensations of awe at realizing one is dreaming, as
well as vivid memories of the dream experience itself. This is
commonly associated with increased underlying neurocognitive
activity. The underlying cognition, or hypothetical function,
reflects accurate reality monitoring, metacognition, self-
awareness and, typically, arousal (from enjoyment of
the experience).

Furthermore, in some studies of LD, participants who achieve
lucidity may continue to develop the ability to control their
actions during dreaming (LaBerge, 1980). Indeed, several studies
aimed to achieve this, rather than studying the mere presence
of lucidity in more naturalistic or opportunistic settings. Such
studies confuse the concepts of lucidity and control, with the
former being more likely to occur naturally, and the latter
being rare and artificial experiences. As such scholars should
be cautious about inferring the nature of consciousness and/or
cognition from artificial control-induction techniques, as this
likely differs from the profile of mental content emerging from
experiences of lucidity.

LD is unusual, relative to the existence of dreaming which,
arguably, occurs the entire time that one is asleep (if the present
definition of dreaming is adopted, as consciousness continues,
even during sleep). Whilst lucid, or controlled, experiences may
offer a therapeutic benefit, for instance by allowing individuals
to rehearse actions (Stumbrys et al., 2016) or overcome threats
(Putois et al., 2019) during sleep, they are typically fleeting,
and estimations of their frequency often rely on self-report and
retrospective methods (Vallat et al., 2018). Furthermore, inducing
lucidity interrupts sleep, which we know is required to facilitate
emotion-regulation and memory consolidation processes, which
arguably would be more beneficial than any benefits of lucid
dreaming anyway (Vallat and Ruby, 2019).

Control

To operationalise lucidity, researchers should take care not to
confuse controlling the dream experience with mere awareness of
dreaming. We should then define control carefully for instance as
voluntarily changing experience. Superficially control may seem
to rely upon both a specific cognitive and consciousness profile,
however the conscious awareness of control may only become

Frontiers in Human Neuroscience | www.frontiersin.org

92

July 2020 | Volume 14 | Article 259


https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/human-neuroscience#articles

Horton

Dream Cognition, Consciousness and Control

apparent at the time of recall, rather than during the experience
itself, and again scholars should take care to identify any potential
additional explanatory information offered to a dream report at
the point of reporting it, as being distinct from a description of
the original experience.

Caution should be urged when considering whether it
may be appropriate to recommend that participants control
their dreams, given that doing so increases sleep disturbances
via awakenings (however, see LaBerge et al, 2018a, who
included data from uninterrupted REM sleep only, but see also
LaBerge et al., 2018b, for a paradigm in which participants
remained awake for 30min in the middle of the night,
which increased LD recall), and also that controlling dream
content is unnatural, therefore it may restrict the activation
of memory sources and emotions that may underly sleep-
dependent memory consolidation (Wamsley and Stickgold,
2011) and emotion regulation (Walker, 2009) processes.
Perhaps only in the case of nightmares causing substantive
distress, most typically in sufferers of post-traumatic stress
disorder, should the possible benefits of reducing distress from
terrifying dreams outweigh the likely negative consequences
of changing sleep structure and physiology, by restricting
the opportunity for “offline” processing (e.g., Putois et al,
2019).

In the occasions of spontaneous ongoing lucidity, whereby
the experience does not awaken the dreamer, either the dreamer
attempts to understand, or even “interpret” meaning from the
typically bizarre dream narrative in which they find themselves,
or they attempt to control it in some form during the dream
state. The latter, in the case of LD, can be learned in some
cases (LaBerge, 1980). Comparable practices during wakefulness
demonstrate the ability for some to being able to gain fuller
awareness of some typically more automatic behaviors, as
depicted by the rise in popularity of mindfulness.

LD is concerning for a number of reasons, as recently outlined
by Vallat and Ruby (2019), whereby training to overcome the
mental content spontaneously emerging during sleep-dependent
cognition ultimately changes and thwarts those processes.
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Lucid dreaming refers to a dream state characterized by the dreamers’ awareness of
being in a dream and being able to volitionally control its content. The aim of this
study was to describe and model neurophysiological evidence for the seven awareness
criteria of lucid dreaming based on those proposed by Paul Tholey. Each of the
awareness criteria was analyzed separately with regard to its underlying neurocircuits.
We hypothesized that not one, but several regions are involved in the state of lucid
dreaming. Our results have shown a satisfactory overlap of the awareness criteria
and the brain regions activated. During lucid dreaming, a brain network seems to
emerge, that is something other than the sum of its parts. Further research is needed to
understand the psychoneurological underpinnings of lucid dreams.

Keywords: Klartraum, lucid dreaming, pre-lucid, consciousness, free will, self-awareness, choice, brain regions

INTRODUCTION

Lucid dreaming (LD) is a fascinating research topic and has attracted many enthusiasts.
Unfortunately, the scientific field is still lacking a comprehensive definition of LD.

The term “lucid dream” was coined by the Dutch psychiatrist Frederik Willems van Eeden
(Holzinger et al.,, 2006) who reported that in lucid dreams, “the reintegration of the psychic
functions is so complete that the sleeper reaches a state of perfect awareness and is able to direct his
attention, and to attempt different acts of free volition” (Van Eeden, 1913). The phenomenon of LD
is generally understood as the fact that a dreamer is aware that he/she is dreaming while dreaming
(LaBerge, 1980; Spoormaker and van den Bout, 2006). Tholey and Utecht (1987) defined additional
criteria explaining LD, such as awareness of freedom of decision, memory of the waking state,
and full intellectual abilities. Gackenbach and LaBerge (1988) expanded the original definition by
requiring the dream to be ongoing, because sometimes the dreamer wakes up upon realising his/her
state, and that would be defined as a pre-lucid dream (PLD) instead. Deirdre Barrett (1992) in which
the following four criteria were examined: (1) the dreamer is aware that he/she is dreaming, (2)
objects disappear after waking, (3) physical laws need not apply in the dream, (4) the dreamer has
a clear memory of the waking world.

For now, we preserve the definition according to Tholey (1977) and LaBerge et al. (1981).
Lucid dreaming is a dream state characterized by the dreamer’s awareness of being in a dream
and the awareness of choice (LaBerge, 1980a,b, 1985; LaBerge and Rheingold, 1991; Holzinger
et al., 2006). Tholey (1980, 1981) however, being a German Gestalt Theorist, called the lucid
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dream “Klartraum,” or “Dream of Clarity” as Holzinger refers to
it (Holzinger, 2009). Upon self-exploration of his dreamlife he
described seven criteria of a “Klartraum” to be distinguished from
a “Non-Klartraum” (Tholey, 1980, 1981). He declared criteria 1-4
as essential for a “Klartraum,” while criteria 5-7 are optional and
do not make a “Klartraum” by themselves.

1. Clarity that one is dreaming.

2. Clarity about the freedom of choice (for experiments
on the topic see: Libet et al., 1983; Fried et al., 1991;
Haggard and Eimer, 1999; Soon et al., 2008; Liljenstrom,
2015; Liljenstrom and Nazir, 2016; for an overview see:
Baumeister et al., 2010; Caruso, 2012).

Clarity of consciousness.

Clarity about the waking life.

Clarity of perception.

Clarity about the meaning of the dream.

Clarity recollecting the dream.

Ny w

The seven criteria used in this article are based on
Tholey’s, however, we used an adapted version (Holzinger,
2014) that fits the Gestalt theory terminology better (Yontef,
1993). We suggest these criteria are more closely related
to newer neurophysiological findings and reportings of lucid
dreaming experiences. Awareness being a lasting state seems to
describe the process of a lucid dream better, compared to a
moment of clarity which tends to be momentary. Nevertheless,
the following criteria are in its core the same as those
proposed by Tholey.

1. Awareness of (spatial) orientation.

2. Awareness of the capacity of choice.

3. Awareness of (intense) concentration - (awareness of
“flow” Csikszentmihalyi et al., 2014).

Awareness of identity (the “T”).

Awareness of the dreaming environment.

Awareness of the meaning of the dream.

Awareness of memory.

NSV e

Criteria 1 refers to the self-reflective capacity to appreciate
the dream as a dream, by recognizing the dream environment
and localizing oneself in it. As Tholey stated, the consciousness
of being in a dream (or in our case orientation) is not
sufficient for a dream to become lucid. The capacity of
choice is what changes a dream (Tholey, 1980). Therefore,
we suggest that awareness criteria 1 and 2 are crucial for
the experience of LD. If only 1 awareness criteria applies, we
should be speaking of a PLD (Green, 1968) since all imply
some level of self-reflective capacity which in turn can lead
to further cognitive capacities. Awareness criteria 5-7 are not
essential for the definition for the PLD, LD and “Klartraum,”
but can be part of a PLD (distinguishing the PLD from the
non-lucid dream), the LD and the “Klartraum” (Holzinger,
2004), describing this extraordinary state and its potential.
The definition of LD is still a work in progress and we
hope that the discussion about the definition of a pre-lucid,
a lucid dream and Klartraum will gain momentum in the
scientific community.

Additionally, we would like to propose the value of the seven
awareness criteria of LD/ “Klartraum,” tracing back to Tholey
(1977, 1980, 1981) in another field of research regarding lucid
dreaming, namely the search for correlations of the LD state with
specific cortex activation patterns of the brain. Our proposition
here is that the “lucid” experience requires changes not in one
but several areas of the cortex, and consequently the emergence
of a brain network. Lewes (1875) defines emergence as follows:
“The emergent is unlike its components insofar as these are
incommensurable, and it cannot be reduced to their sum or their
difference” (p. 413). It therefore occurs when an entity is observed
to have properties its parts do not have on their own and in this
case, the brain network is the new entity. Therefore, we assume
a model of brain activation on the basis of the seven awareness
criteria first described by Paul Tholey, and call it the “lucid brain
model,” trying to integrate the varying results of research projects
within the last decades.

First, former findings regarding the general difference in
brain activity during REM sleep and LD will be discussed,
the matter of consciousness in LD will be introduced, and
finally neuroscientific evidence for each of our seven proposed
awareness criteria will be presented.

A BRAIN NETWORK IN LUCID
DREAMING

From a Non-lucid to Lucid Dreaming
Network

There has been a great deal of speculation about the nature of
changes during sleep in the known networks identified by fMRI
resting state functional connectivity studies (for an overview see
Raichle et al., 2001; for reviews see Fox et al., 2013; Picchioni
et al., 2013; Pace-Schott and Picchioni, 2017; Baird et al., 2019).
Although the review by Baird et al. (2019) is the only one dealing
directly with lucid dreaming, other studies, particularly those
examining REM (Fox et al., 2013) have relevance to network-
based theories on what is happening during lucidity.

During REM sleep, neural activity in the brain stem,
thalamus, amygdala, and extrastriate temporo-occipital cortices
increases, while other structures such as the dorsolateral
prefrontal cortex and the precuneus show deactivation (Dresler
et al., 2012). Hobson and Pace-Schott (2002) have theorized
that this activity pattern might reflect visual hallucinations,
emotional intensifications, and cognitive abnormalities typically
experienced in dreams (Dresler et al., 2012). Deeper areas of
the brain (limbic system, memory structures, arousal system)
continue to play a role during the lucid dream state but will not
be discussed in this article. We focus on those areas reactivated
during LD in contrast to non-lucid REM sleep, especially frontal
brain regions (Hobson and Pace-Schott, 2002). This recovery
of reflective cognitive capabilities is likely to be the hallmark
of LD (Dresler et al., 2012). Lucid dreamers report being in
possession of all their cognitive faculties (Carskadon, 1995)
and recent quantitative EEG data findings support the theory
that the “wake-like intellectual clarity is paralleled by neural
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activations in frontal and frontolateral regions” (Dresler et al.,
2012). Voss et al. (2018) found that lucidity was accompanied
by an increased activation of the frontal lobes compared to
regular REM-sleep dreams, regarding both synchronicity and
consciousness-related frequencies (40 Hz). PET data also shows
cognitive control in dreams to be associated with an activation
of certain frontal cortex components (Shapiro et al, 1995).
However, this does not imply that non-lucid dreams completely
lack activation in frontal regions. Siclari et al. (2017) found
that high-frequency frontal EEG activity (20-50 Hz) is higher
in dreams that involve “thinking” rather than “perceiving” -
which should be more often the case in LDs compared to non-
lucid dreams, while parietal activation is higher in “perceiving”
dreams. Frontal lobe functions include various tasks such as
future planning, self-management and decision making, the
integration of information from various sources, processing
thoughts into words, voluntary movement, categorizing and
making sense, forming memories, manage attention, impulse
control, personality and empathy. Koch et al. (2016) on the
other hand suggest that while frontal brain regions might
be involved in directing attention or monitoring and co-
vary with consciousness, the conscious experience itself relies
on a temporo-parietal-occipital cortical “hot zone.” Therefore,
increased activation of the frontal brain regions and temporo-
parietal-occipital regions during LD compared to non-LD seem
to have numerous effects on conscious awareness, influencing all
seven components.

Conscious Awareness During Lucid

Dreaming
At this point, we would also like to emphasize the notion of
consciousness in sleep regarding the understanding and the
consequent definition of LD as Harry Hunt did in 1995 (Hunt,
1995) and Jennifer Windt in 2011 (Windt and Noreika, 2011).
Consciousness during regular dreams is thought to be mostly
primary, or “characterized by a primitive, animistic style of
thinking” (Carhart-Harris and Friston, 2010; Hobson and Voss,
2010). William James claimed that reflective awareness is an
immanent part of the waking state while dreaming on the other
hand lacks this capacity (James, 1981) and other influential
dream researchers supported this theory (Freud, 1960; Hobson,
1988). However, newer findings suggest that rational thinking can
be part of non-lucid dreaming as well (Cavallero and Foulkes,
1993) and dreams may be accompanied by a varying degree of
insight and subjective control (Voss et al., 2018). Dresler et al.
(2014) found that experienced volition was significantly higher
during waking state and LD compared to non-lucid dreaming,
and that the expression of different aspects of consciousness
varies across states: while planning ability was most pronounced
during wakefulness, intention enactment was most pronounced
during LD, and self-determination most pronounced during both
wakefulness and LD. Currently, there is no consensus whether
dreaming cognition differs greatly from waking cognition,
however, even during a mind wandering waking state, executive
prefrontal cortex (PFC) regions are significantly more activated
than during REM-sleep dreams (Fox et al., 2013).

We do suspect different stages of consciousness and a lucid
dreamer does show higher cognitive abilities and reflective
awareness than a non-lucid dreamer overall. Empirical data
supports the assumption that LD may be defined as a hybrid state,
which is still partially ruled by lower level consciousness (Voss
et al., 2009; Dresler et al., 2012; Voss et al., 2018). This might be
the reason that lucid dreams are “happening” as a result of the
subconscious, instead of being “created” in the first place. Like
all dreams, they are a reflection of ourselves and our lives. Both
lucid and non-lucid dreams may involve a “thinking” dimension
as well as a “perceiving” or “experiencing” dimension.

Two brain networks have been proposed in the study of
consciousness, which seem to anti-correlate and cause a shift
between externally and internally directed awareness (Fox and
Raichle, 2007): the Default Mode Network (DMN; Raichle et al.,
2001) and the Dorsal Attention Network (DAN; Corbetta et al.,
2000). When the attention system is more active the organism’s
attention is shifted to external stimuli, and conversely, when
the DMN is more active the attention shifts inwards, e.g., to
mental imagery (memory reprocessing or future imagination).
Paradoxically, the inward shift of attention does not imply an
increase in interoceptive sensations (e.g., taste, smell, digestion,
pain) but only a shift to imagined visual and auditory content
relative to actual empirical content (Pace-Schott et al.,, 2019).
Recently, a third network has been introduced which could
explain the emergence of lucidity, the Frontoparietal Control
System, which seems to integrate information from DMN and
DAN (Vincent et al., 2008). The DMN includes the precuneus, the
medial prefrontal cortex (mPFC), and the left and right inferior
parietal cortices (Raichle et al., 2001) while the DAN is comprised
of the intraparietal sulci and frontal eye fields. The LD state seems
to arise when DMN and executive functions are active at the same
time. The executive control network (ECN) including dorsolateral
PEC, intra-parietal sulcus, the salience network (anterior insula
and orbitofrontal cortex), and the cingulo-opercular network
(including anterior cingulate and frontal operculum) is a structure
responsible for executive functions and might play a role in LD
(Dosenbach et al., 2006).

Awareness of (Spatial) Orientation

High frequency activity in the right posterior parietal cortex, a
region active during spatial perception and visuospatial attention,
was associated with the report of a spatial setting in dreams
(Siclari et al., 2017). Dream experience in which the dreamer
reports a sense of movement were shown to be associated with an
increase in high-frequency activity in the area of the right superior
temporal sulcus (Siclari et al., 2017). This region is involved
in the perception of motion and in viewing body movements.
Dresler et al. (2012) found activation in the bilateral cuneus
and occipitotemporal cortices during LD. These areas are part
of the ventral stream of visual processing, which is involved
in several aspects of conscious awareness in visual perception
(Rees et al, 2002). According to Dresler et al. (2012) these
findings support an exceptional brightness and visual clarity of
the dream scenery which have been reported by lucid dreamers.
Furthermore, Holzinger et al. (2006) found increased parietal
beta activity during LD. One specific part, the temporo-parietal
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area, integrates visual, tactile, proprioceptive and vestibular
information, and therefore contributes to self-consciousness and
own-body imagery (Blanke and Mohr, 2005). If this region is
disrupted during waking with magnetic or electrical stimulation,
out-of-body experiences can be induced, which are defined as
a subjective sensation of being outside one’s own body and
may occur with or without viewing the own body (Blackmore,
1982; Blanke and Mohr, 2005). These results, together with the
higher activation of meta-cognitive brain areas, possibly supply
evidence for the awareness of spatial orientation, the awareness
of the dream environment, and the option to navigate in it. This
includes the awareness of being in a dream - which is Tholey’s
first criteria but is also inherent to our first awareness criteria.

Awareness of the Capacity of
Choice/Deciding/Expectation/of Being in Charge
Lucid dreamers are often able to act voluntarily within the
dream upon reflection or in accordance with plans decided upon
before sleep (Carskadon, 1995). However, Stumbrys et al. (2014)
have shown that lucid dreamers are only able to remember
their intentions half of the time, with half of those remembered
intentions being successfully executed. The right dorsolateral PFC
has been associated with self-focused metacognitive evaluation
(Schmitz et al., 2004). Metacognition in this case refers to the
“awareness of the awareness,” or higher order consciousness,
which is present in LD (Sinclair, 1922; Voss et al., 2018). This
might explain the capability of making choices. Furthermore,
meta-cognitive evaluation might be the reason for being aware
of one’s identity and metacognition includes metamemory, the
awareness of one’s memory. The increased activation of the
right dorsolateral PFC during LD compared to non-LD could
be essential for lucidity and has been documented in empirical
studies (Nofzinger et al., 1997; Voss et al., 2009; Dresler et al.,
2012). Dresler et al. (2012) further observed that bilateral
frontopolar areas are activated during LD. The frontopolar cortex
(FPC) has been related to the processing of internal states, e.g.,
the evaluation of one’s own thoughts and feelings (Christoff et al.,
2003; McCaig et al., 2011). While emotionality in normal REM
sleep dreams usually resembles “unconscious affect,” referring
to “valenced good/bad reactions that occur in the absence
of conscious awareness” (Winkielman and Berridge, 2004) the
ventrolateral PFC is reactivated during lucid dreams and seems
to increase self-conscious emotions and a down-regulation
of unconscious affect (Clore and Ketelaar, 1997) resulting in
reduced negative (and perhaps overall) emotionality compared to
normal dreams (Voss et al., 2018). These findings might explain
why lucid dreamers are willing to change dream content. Since
they become aware of the negative feelings a dream provokes,
they try to change it into something more cheerful. FPC activity
has also been correlated with a diverse range of other cognitive
processes, including multitasking, implementing task sets, future
thinking and prospective memory, exploratory decision making,
deferring goals and cognitive “branching,” episodic memory
retrieval and detailed recollection, evaluating counterfactual
choice and facing uncertainty or conflict, complex relational and
abstract reasoning, integrating outcomes of multiple cognitive
operations, coordinating internal and external influences on

cognition, evaluating self-generated information (Boschin et al.,
2015). The possible activation of all these cognitive processes
during LD might explain the awareness of the option to make
sound choices based on thoughts, emotions and memories and
individual preferences.

Awareness of (Intense) Concentration — A State of
“Flow”

Lucid dreaming is characterized by a reflection on one’s own
state of mind and not driven by the attention to the external
dream scenery, which might lead to a state of more intense
concentration or even “flow experience.” Like in an awake
flow state, the dreamer is completely absorbed in their current
activity, and has a sense of personal control or agency over
the situation or activity, as compared to a state of confusion
or semiconsciousness (Tholey, 1981). Additionally, Voss et al.
(2018) found that LD differs from non-lucid dreams regarding
the positivity of emotions, which might be relevant since
the “flow” state is experienced as a very positive one. The
flow experience as well as LD are accompanied by hormonal
reactions, including norepinephrine, acetylcholine, dopamine,
and serotonine (Yuschak, 2006). Acetylcholine has been shown
to enhance cognitive function and learning ability and can also
enhance LD (Bazzari, 2018; LaBerge et al., 2018). It seems to
do so by allowing you to move directly from the waking state
into a vivid dream state without losing consciousness (Yuschak,
2006). Dopamine plays an important role in dream recall for
REM-dreams (De Gennaro et al., 2016) and might increase the
control that a dreamer has within a lucid dream by substantially
increasing confidence and motivation levels (Mohebi et al,
2019; Yuschak, 2006). Together with norepinephrine it boosts
focus, increases the ability to connect and integrate information,
facilitates pattern recognition and problem solving - in case
of LD, it might also enhance the ability to recall details
and memories from waking life while within the dream
(Yuschak, 2006). This allows maintaining constant attention
on accomplishing any goals, experiments, or other assignments
that you have prepared for the dream. Yoshida et al. (2014)
found that during a flow state, the concentration of oxygenated
hemoglobin (oxy-Hb) was significantly increased in the right
and left ventrolateral PFC. They also found a significant increase
in oxy-Hb concentration in the right and left dorsolateral PFC,
right and left frontopolar areas, and left ventrolateral PFC while
participants were filling out the flow state scale after performing
a task in the flow condition. These areas have been found to
show increased activation during LD, which supports the LD-
flow hypothesis. In conclusion, flow is associated with activity
of the PFC, and may therefore be associated with functions
such as cognition, emotion, maintenance of internal goals, and
reward processing. Therefore, the flow experience shares many
characteristics with the LD state.

Awareness of Identity — The “I” Without Which There
Would Be No Dialogue

Studies have found that lucidity is related to a change on the
degree of self-related processing and the type of self-presentation
(Metzinger, 2004; Windt and Metzinger, 2007). Self-awareness
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is thought to be supported by the DMN, its activation leads
to an inward shift of attention and has been found to be a
hallmark of the REM dreaming state. Accordingly, Dresler et al.
(2012) found that the strongest increase in activation during lucid
compared to non-lucid REM sleep happened in the precuneus.
This brain region is also a part of self-referential processing, such
as first-person perspective and experience of agency (Cavanna
and Trimble, 2006). Holzinger et al. (1998) found that the left
parietal lobe was also more activated during LD, that area of
the brain being related to semantic understanding and self-
awareness. The insula is another relevant brain structure that
lays between frontal, parietal and temporal cortex. Its functions
are still investigated, but seem to include control of conscious
awareness, motor control, perception and self-awareness (Craig
and Craig, 2009). We suggest that this area of the brain might
also play a role in LD, however, this is only speculative and
requires further exploring. The awareness of the “I” is of course
closely related to the awareness of memory, explained in section
“Awareness of Memory,” which determines to a great part what
the dreamer might decide, wish for or act upon when able to take
control of the dream.

Awareness of the Dreaming Environment

The awareness and memory of a spatial dreaming environment
can be part of non-lucid dreams as well, and is associated
with high frequency activity in the right posterior parietal
cortex (Siclari et al., 2017). However, while regular REM-sleep
dreams usually involve an activation of the DMN and not the
DAN, during LD, a higher connectivity between those networks
evolves and the Frontoparietal Control System starts to integrate
information from both. Awareness of the environment may
be supported by this collaboration of DAN and ECN and
the connectivity between frontal and parietal nodes in DAN,
DMN, and ECN seems to reflect consciousness that is required
for information integration (Picchioni et al., 2013). Together
with those findings discussed in section “Awareness of (Spatial)
Orientation,” the awareness of the dreaming environment during
LD might be explained.

Awareness of the Meaning of the Dream
General frontal activation might be the reason for the ability to
add meaning to a dream by integrating memory, identity and
the dreaming environment into a whole. Based on empirical and
theoretical findings, we suggest that a dream becomes meaningful
by an integration of emotional content (limbic system), memory
(hippothalamus and related structures) and brain structures
involved in identity (see section “Awareness of Identity—the “I”
Without Which There Would Be No Dialogue”). This might be
possible due to an activation of the DMN and executive functions
returning when accessing the state of LD compared to non-LD.
Furthermore, meaning is typically added to something by
using words, categories and logical thought. Several areas of the
parietal lobe, which is more active during LD, are important
in language processing. The left parietal-temporal areas have
been found to be relevant for verbal memory and the ability
to recall strings of digits (Warrington and Weiskrantz, 1978).
Insula activity increases in case of unclear images and perceptive

input (Lamichhane et al., 2016). We suggest that the insula might
enable the lucid dreamer to make sense of the dream images.
Furthermore, the insular cortex plays a role in developing a sense
of the physiological condition of the entire body (introception)
by collecting internal cues such as the beating of the heart,
and related signals provide a basis for time perception (Craig,
2009). Ustiin et al. (2017) found activity in the right dorsolateral
prefrontal and right intraparietal cortical networks, together with
the anterior cingulate cortex (ACC), anterior insula and basal
ganglia during time perception. Meta-cognitive abilities, language
processing, as well as time perception might play a role when
adding meaning to a dream.

Awareness of Memory

Lucid dreamers are often able to remember previous LD
experiences as well as the conditions of their waking life
(Holzinger et al, 2015). Dresler et al. (2012) found the
dorsolateral prefrontal cortex and parietal lobules to be active
during LD, which may reflect working memory demands (Smith
and Jonides, 1998). In normal dreams, on the contrary, working
memory is strongly impaired (Hobson and Pace-Schott, 2002).
The activation of the working memory could allow lucid
dreamers to analyze the dream content in relation to their
identity, memory and dream environment and decide and plan
behaviors according to individual preferences. Ogilvie et al.
(1978) found a global increase in the percentage of alpha band (8-
12 Hz). This supports the hypothesis that LD is an intermediate
stage between REM-sleep and waking. Alpha waves are typical
for a state of relaxation and focus and are ideal for learning and
memory retention (Makada et al., 2016). In this case, however,
follow-up EEG studies found no significant differences in alpha
power (LaBerge, 1988) or that only PLDs differed in alpha-power
(Tyson et al., 1984).

DISCUSSION

For each of the seven awareness criteria of lucid dreaming
proposed, neurological evidence was collected. A visualization of
our results can be seen in Figure 1. The most prominent feature
of LD is the reactivation of brain areas that are inactive during
regular REM-sleep dreams, which seem to explain the recovered
awareness and consciousness of lucid dreamers. Awareness
criteria nos. 1 and 2, the awareness of orientation and the
awareness of being in charge, were considered essential for the
experience of LD and accordingly, activation of relevant brain
areas seems to exist. As Koch et al. (2016) suggested, multiple
brain areas are involved in conscious experience, which include
several frontal areas and a “posterior cortical hot zone.” The
suggested emergence of a cortical network also points to brain
plasticity and the fact that lucid dreaming can be learned and
made easier by practicing. However, the findings presented above
are not definite and should be further explored in the future.
We do not want to imply that this attempt of explaining the
underlying network of LD is the only or the best approach. Most
studies used for reference have relied on small sample sizes, show
low statistical power, discrepant results, and electrode montages
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FIGURE 1 | Brain regions showing increased activity during lucid REM sleep contrasted with non-lucid REM sleep. Assignment of awareness criteria to brain
regions: (1) Awareness of (spatial) orientation: 4, 5, 7, and 8; (2) Awareness of the capacity of choice: 1, 2, and 3; (3) Awareness of (intense) concentration —
awareness of “flow”: 1, 2, and 3; (4) Awareness of identity (the “I”) : 4 and 6; (5) Awareness of the dreaming environment : 3, 4, 5, 7, and 8; (6) Awareness of the
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in EEG studies were limited. Mota-Rolim et al. (2010) suggest that
different subjective experiences and contents during lucid dreams
might show different neurological activation. Changes in EEG
might also depend on the LD experience of the dreamer and the
vividness of a dream, individual working memory, emotionality,
self-consciousness, as well as levels of attention and insight (Baird
etal., 2019). As preliminary findings suggest, part of the observed
activation of regions of anterior prefrontal, parietal and temporal
cortex might not result from LD itself, but from the eye-signaling
and hand-clenching task performed to signal lucidity, which
also requires task-switching and sustained attention. Finally, we
want to raise awareness for possible risks that might arise when
practicing LD. While lucid dreaming can be a helpful tool in
treating nightmares, depression or anxiety (Reynolds et al., 2006;
Spoormaker and van den Bout, 2006; Doll et al., 2009; Holzinger
etal., 2015) lucid dreams are also related to dissociative states, and
phenomena like sleep paralysis, nightmares, or even psychosis
or psychosis-like states might emerge in some cases (Holzinger,
2014; Aviram and Soffer-Dudek, 2018).

CONCLUSION

Lucid dreaming has the ability to increase awareness and control
of the dreamer. Neurological evidence seems to support the
seven awareness criteria suggested by Holzinger. During LD, not
a single brain structure, but a whole network of brain regions
is activated. In this study, we hypothesize that the awareness
criteria of LD proposed by Holzinger can be supported by
empirical data. However, we want to make clear that we do not
claim that this theory has already been proven, we merely use
former findings to form our theory. Instead, we wish to push
along further research based on Tholey’s theoretical concept.
We think that theoretical and practical works regarding lucid
dreaming make this approach very promising. Lucid dreaming
shows potential as a methodology in the cognitive neuroscience
of consciousness as well as psychotherapy (Zadra and Pihl, 1997;
Holzinger, 2014; De Macedo et al., 2019). However, there is still
substantial disagreement with regard to the brain regions and
frequency bands most activated during lucid dreaming and how
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they correlate with the theoretical base of lucid dreams. Further
research is needed.
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About 80% of posttraumatic stress disorder (PTSD) patients suffer from nightmares or
dysphoric dreams that cause major distress and impact nighttime or daytime functioning.
Lucid dreaming (LD) is a learnable and effective strategy to cope with nightmares and
has positive effects on other sleep variables. In LDs, the dreamer is aware of the dreaming
state and able to control the dream content. The aim of this study is to evaluate the
effectiveness of lucid dreaming therapy (LDT) in patients suffering from PTSD. We suggest
that learning a technique that enables the affected subjects to regulate the occurrence
and content of nightmares autonomously increases the chance of coping with the complex
symptoms of PTSD and can reduce suffering. Sleep quality (PSQ, Pittsburgh Sleep Quality
Index), daytime sleepiness (ESS, Epworth Sleepiness Scale), quality of life (MQLI,
Multicultural Quality of Life Index), psychological distress (SCL-90-R, Symptom Checklist
90-Revised), distress caused by traumatic events (IE-S, Impact of Events Scale), anxiety
(SAS, Self-Rating Anxiety Scale), depression (SDS, Self-Rating Depression Scale), and
nightmare severity were assessed in a self-rating questionnaire before and after the
intervention. LDT had no effect on the investigated sleep variables. No correlation between
reduction of nightmare severity and changes in PTSD-profile (IE-S) was found. Nevertheless,
levels of anxiety and depression decreased significantly in the course of therapy. LDT
could provide an alternate or complementary treatment option for nightmares in PTSD,
specifically for symptoms of anxiety and depression.

Keywords: sleep quality, therapy, anxiety, depression, posttraumatic stress disorder, lucid dreaming

INTRODUCTION

Nightmares are vivid dream experiences loaded with anxiety or fear, which typically occur
during rapid eye movement (REM) sleep and less commonly during N2 sleep (American Academy
of Sleep Medicine, 2014). Common themes include failure and helplessness, physical aggression,
accidents, being chased, health-related concerns and death, and interpersonal conflicts (Robert
and Zadra, 2014; Schredl and Goritz, 2018). If these dysphoric dreams recur with enough
frequency, cause major distress and impact nighttime or daytime functioning, they may be classified
as nightmare disorder (American Academy of Sleep Medicine, 2014). According to the International
Classification of Sleep Disorders, Third Edition (American Academy of Sleep Medicine, 2014),
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minimal diagnostic criteria are as follows: (1) the patient suffers
from repeated episodes of extended, extremely dysphoric, and
well-remembered dreams that usually involve threats to survival,
security, or physical integrity; (2) on awakening from the
dysphoric dreams, the person rapidly becomes oriented and
alert; and (3) the dream experience itself or the sleep disorder
resulting from it causes significant distress or impairment in
social, occupational, or other important areas of functioning.
Thorough diagnosis is necessary to assess potential comorbidities
like depression and other psychiatric disorders or contributing
factors such as medications, substances, and recent or past
stressful life events.

Affecting about 4% of the adult population (Levin and
Nielsen, 2007) and up to 20% of children and adolescents
(American Academy of Sleep Medicine, 2014), frequent
nightmares are quite common and have a big impact on quality
of life, daytime sleepiness, fatigue, and anxiety. Nightmare
distress can lead to problems at work, social and cognitive
impairments and was even associated with a higher suicide
risk (Nadorff et al.,, 2018).

Zadra and Donderi (2000) and Robert and Zadra (2014)
explain the formation of nightmares as a combination of a
certain affect load and the disposition to experience heightened
distress and negative affect. With respect to brain physiology,
nightmares are suggested to be a result of heightened amygdala
and hippocampus activation and a failure of prefrontal regions
to dampen this activation of the limbic system (Levin and
Nielsen, 2007). This activity pattern is typical for REM sleep
and might reflect visual hallucinations, emotional intensifications,
and cognitive abnormalities (Hobson and Pace-Schott, 2002).
Whereas REM sleep is characterized by wake-like high-frequency
electroencephalographic activity (Siclari et al., 2017), reports
of dream experiences are also associated with a decrease in
low-frequency EEG in posterior cortical regions in both REM
and NREM sleep (Siclari et al., 2017).

Nightmares are more prevalent during periods of stress and
can emerge in association with traumatic experiences, as in
posttraumatic stress disorder (PTSD; Zak et al., 2019). PTSD is
the delayed and protracted reaction to a traumatic event or
situation, which is likely to cause pervasive distress in almost
anyone (World Health Organization, 1992). About 80% of the
general population experiences at least one relevant trauma
throughout their lives (NIH, 2012), and lifetime prevalence of
PTSD is considered to be 7.4%. The disorder is defined by a
tendency to avoid people, places, memories, and other stimuli
related to the traumatic event, as well as recurrent distressing
memories of the event and alterations in mood and hyperarousal
(American Psychiatric Association, 2013). Additionally, about 80%
of PTSD patients suffer from nightmares (Morgenthaler et al.,
2018) which are often emotionally related to the original trauma
(Nadorft et al, 2014). Nightmares related to PTSD are equally
likely to arise during N1/N2 and REM sleep (Phelps et al., 2018).

Since nightmares represent a chronic and persistent symptom
of PTSD and cause major distress by themselves, various
treatment options have been discussed. The American Academy
of Sleep Medicine listed six cognitive behavioral therapy (CBT)
methods as suitable for the treatment of nightmares: imagery

rehearsal therapy (IRT), systematic desensitization, lucid dreaming
therapy (LDT), exposure, relaxation, and rescripting therapy
(ERRT), sleep dynamic therapy, and self-exposure therapy
(Aurora et al, 2010). Although each therapy approaches the
treatment for nightmares differently, they all conceptualize
nightmares as a learned response that can be modified by
specific cognitive and behavioral strategies. Hypnosis has also
been found to provide fast and effective help by addressing
the underlying issue of nightmares (e.g., Eichelman, 1985).
Pharmacological approaches to control nightmares include
prazosin and selective serotonin reuptake inhibitors. All
non-pharmacological techniques target the nightmares content
during wakefulness, with the exception of LDT, which enables
the dreamer to modify the dream content while dreaming.

Lucid Dreaming Therapy

Lucid dreaming (LD) is defined as the awareness of being in
a dream and the ability to volitionally control its content
(Holzinger, 2008). LD is characterized by a recovery of reflective
cognitive capabilities associated with the reactivation of frontal
and frontolateral brain regions (Dresler et al., 2012).

LDT can be summarized as a cognitive-restructuring method
which can be applied in the state of dreaming. By learning
this technique, the dreamer becomes aware and able to actively
influence the dream’s content. This approach delivers a new
access on how to cope with nightmares, as LDT allows to
alter the story line of the nightmare during the dream phase.
LDT has been shown to be effective in narcoleptic patients
suffering from PTSD (for a review, see Schiappa et al., 2018).
Harb et al. (2016) investigated the relationship between
posttraumatic nightmares and the effects of LD, when included
in an IRT. In a group of military veterans, they found that
the increase of dream content control, as an aspect of LD,
led to a reduction in nightmare distress and consequently
seemed to contribute to the therapeutic change with IRT. Zadra
(1997) and Spoormaker and van den Bout (2006) found that,
compared to baseline and waiting-list conditions, not only did
the frequency of nightmares decrease significantly, but the
quality of sleep increased and PTSD symptoms were alleviated
(Krakow et al, 2001), suggesting that LDT may be a helpful
therapy. LD has been investigated in adults (Schredl et al,
2012) but studies that examine nightmares under psychological
and physiological aspects at the same time are scarce. This
can be explained on the one hand by the high costs of
polysomnographic recording and on the other hand through
the lack of nightmare exploration in sleep laboratory studies.
Several studies have demonstrated the positive effects of LDT
on nightmare frequency (Spoormaker and van den Bout, 2006)
and improvement of quality of sleep (Holzinger et al., 2015).
Unfortunately, it often remains unclear which of several
investigated variables caused this effect or if there are interactions
between them. For example, some participants reported having
fewer nightmares although they never became lucid (Gavie
and Revonsuo, 2010). Furthermore, the number of participants
is often small and may not be representative due to drop-outs,
recruitment practices, or similar. On a side note, caution should
be taken when dealing with psychotic patients, since there
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seems to be a risk of LD empowering deliria and hallucinations
(Mota et al, 2016). Aside from these exceptions, LD could
provide a useful tool for people affected by nightmares, since
it could activate self-responsibility and self-control in a frightening
situation. In this respect, it presents an advantage over traditional
therapeutic treatments as it can be applied in the situation
itself, while the nightmare is happening, and not afterwards
(Holzinger, 2014) Furthermore, it is theorized that treating
nightmares with LD might lead to more ego strength,
disappearance of anxiety and obsessive-compulsive symptoms,
and increased confidence, emotional safety and balance (Tholey,
1988). These effects have yet to be fully investigated.

The aim of the present study was to (i) evaluate LDT in
patients with PTSD with nightmares and (ii) if LDT leads to
a sustainable reduction of nightmares. The secondary goal was
to investigate the efficiency and sustainability in the reduction
of nightmare frequency.

MATERIALS AND METHODS

Participants and Procedure
The final sample included 31 adults suffering from nightmares
from an acute stressful situation according to the Impact of
Events Scale-Revised (IES-R; Weiss and Marmar, 1997) and
seeking treatment. Participants were recruited across Lower
Austria via an in-patient treatment center for psychiatric patients
located in Ybbs. Interested patients were informed of the study’s
purpose and returned written informed consents. Subsequently,
subjects were medically examined prior to the study, and
substance use was common. However, medical history of the
participants and descriptions of which substances were used
cannot be given here. Subjects were randomly assigned to
LDT (n = 20, 10 females) or a credible active comparison
condition (n = 11, eight females) for the treatment of nightmares.
All 31 subjects kept a sleep diary for the 6 weeks of treatment
and completed all of the measures shown in Figure 1. Controls
in the active comparison condition did not receive any kind

of treatment but were instructed to keep a sleep diary over
the course of 6 weeks. Those participants assigned to LDT
additionally received one 60-min group session each of the
6 weeks. Follow-up surveys consisted of voluntary returns of
the questionnaires and happened 6 weeks after the end of the
intervention. Unfortunately, due to comorbid substance use
disorder, drop-out rates were high and sample sizes of the
LDT group varied between measures (baseline n = 9-17, end
of therapy n = 4-13).

The study was approved by the Ethics Committee of the
Medical University of Vienna and Vienna General Hospital
(AKH).

Lucid Dream Therapy Sessions

The 60-min group sessions were held weekly for a total of
6 weeks and took place at the in-patient treatment center in
Ybbs, Lower Austria. Sessions were led by two therapists, a
doctoral clinical psychologist and the resident clinical psychologist
at the center. Due to reasons of documentation and confirmability
of LD activity, all sessions were audio-taped. The procedure
was applied as follows: the first half-an-hour was designated
to the weekly reports of what the participants experienced
since the last meeting regarding sleep, dreaming, and LD.
Participants shared their dreams in detailed verbal reports.
Those dreams were discussed. The group shared their ideas
about in which dream scenes the dreamer could have become
aware of the dream state and how the dreamer could have
changed the dream plot in the dream. The following half-an-
hour was used to teach the theoretical background of LD and
how to apply self-hypnosis for LD.

Measurements and Questionnaires
Symptom Checklist 90-Revised

The Symptom Checklist 90-Revised (SCL-90-R; Derogatis, 2000;
German Version: Franke, 1995) is a 90-item self-report measure
to evaluate nine primary symptom dimensions (somatization,
obsessive-compulsive, interpersonal sensitivity, depression, anxiety,

Follow Up
Entrance Examination Therapy Evaluation (upto 6
(Day X) (6 Weeks) Weeks later)
Inclusion-/Exclusion-Criteria
Written Consent- —_— SCL-90 SCL-90
PatientInformation Training Group PSS PSS
(Lucid Dreaming) IES IES
SCL-90 Nightmare- Nightmare-
PSS Freq y Frequency
IES Sleep- Dream Diary Sleep Sleep
Nightmare-Frequency A i Anamnesis
Sleep Anamnesis |:> PSsal PSsal
Psal ESS ESS
Es% Control Group SF.B SF.B
SF-B (No Lucid SDS SDS
SDS i SAS SAS
SAS Dreaming) aLl aLl
QLl
Sleep- Dream Diary
FIGURE 1 | Study design for treatment group and controls.
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hostility, phobic anxiety, paranoid ideation, and psychoticism)
within the last week. The Global Severity Index indicates the
overall psychological distress. Answers are given on a five-point
rating scale and completion time is about 12-15 min. The
internal consistency coeflicient rating ranges from 0.90 for
depression and 0.77 for psychoticism. Test-retest reliability has
been reported at 0.80-0.90 with a time interval of 1 week.

Impact of Events Scale

The IES-R (Weiss and Marmar, 1997) is a 22-item self-report
measure that assesses subjective distress caused by traumatic
events and asks for the occurrence of symptoms within the past
7 days. Dimensions measured by the IES-R are avoidance,
intrusions, and hyperarousal, and items are rated on a five-point
scale ranging from 0 (“not at all”) to 4 (“extremely”). Weiss and
Marmar (1997) showed that the reliability rates of the subscales
are very high with Cronbach’s « ranging from 0.79 to 0.92.

Pittsburgh Sleep Quality Index

The Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989)
is a 19-item self-report measure of sleep quality and disturbances
during the past month, creating seven component scores for
sleep quality, latency, duration, habitual efficiency, disturbance,
use of sleep medication, and daytime dysfunction. Each item
is weighted on a 0-3 interval scale, creating an overall score
from 0 to 21 with scores above 5 indicating poor sleep quality
(Buysse et al., 1989). Backhaus et al. (2002) showed that the
PSQI has a high test-retest reliability with a coeflicient of 0.87
and good validity (sensitivity 98.7 and specificity 84.4).

Epworth Sleepiness Scale

The Epworth Sleepiness Scale (ESS; Johns, 1991) is a self-
administered questionnaire with eight questions assessing the
general level of daytime sleepiness. A total score between 0
and 24 is calculated. The threshold for increased diurnal fatigue
is a total score above 10. The test has high internal consistency
(Cronbach’s & = 0.88-0.74) and reliability (r = 0.82).

Multicultural Quality of Life Index

The Multicultural Quality of Life Index (MQLIL Mezzich et al., 2011;
German version: Katschnig et al., 2003) is a self-rating instrument
that measures the subjective quality of life using 10 items that
cover concepts from physical well-being to spiritual fulfillment.
It is a very economical instrument (mean time of completion
under 3 min, Mezzich et al., 2011) with high test-retest reliability
(r = 0.87) and high internal consistency (Cronbach’s o = 0.92).

Self-Rating Anxiety Scale

The Self-rating Anxiety Scale (SAS; Zung, 1971) is a 20-item
self-report assessment device that measures state and trait
anxiety. The total score can range from 20 to 80. Levels from
20 to 44 are considered normal, 45 to 49 indicate mild to
moderate anxiety, 60 to 74 indicate severe anxiety, and 75 to
80 indicate extreme anxiety. Ramirez and Lukenbill (2008)
found a high internal consistency with a coeflicient of 0.80
and convergent validity ranging from 0.21 to 0.60. for the
adapted version of the SAS, the SAS-ID (intellectual disabilities).

Self-Rating Depression Scale

The Self-rating Depression Scale (SDS; Zung, 1965) consists
of 20 statements that have to be rated on a four-point scale
(1 = a little of time and 4 = most of the time). The SDS score
is the sum of all responses, and the SDS index is derived by
dividing the total score by 80 and multiplying it by 100. A
score between 25 and 43 is considered normal, 44 and 49
indicates borderline depression, 50 and 59 mild depression,
60 and 69 moderate to severe depression, and above 70 counts
as severe depression (Zung, 1965). The Zung SDS has been
shown to have good discriminant validity (Zung, 1965).

Perceived Stress Scale

The Perceived Stress Scale (PSS; Cohen et al., 1983) measures
the degree to which situations in one’s life are appraised as
stressful. The questionnaire comprises ten items, rated on a
five-point scale from 0 = never to 4 = very often.

Sleep/Dream Checklist
Participants completed a sleep and dream rating scale daily during
intervention phase and reported their dreams during the weekly
meetings. To assess nightmare severity, subjects rated their
nightmares on a severity scale from 0 = not severe to 5 = very
severe. Additionally, participants were asked how much the
nightmares were interfering with their quality of life and with
their daytime functioning, both on a scale from 0 = no interference
to 100 = very interfering. Nightmare frequency was also assessed.
The efficiency of LDT was obtained by comparing nightmare
frequency at baseline with the nightmare frequency at end of
therapy. We expected a decrease of PTSD symptoms due to
reduction of nightmare frequency. The extent of improvement
of the initial disturbance by nightmares until the end of therapy
was assessed by concomitant psychological tests.

Data Analysis

All analyses were performed after the end of the data collection.
For statistical analysis, results at end of therapy and follow-up
were combined due to missing data. Baseline results and end
of therapy/follow-up results were compared using Mann-Whitney
U-test. Wilcoxon tests were used for the longitudinal comparison
of baseline and end of treatment/follow-up for LDT and control
group. The threshold for the rejection of the null hypothesis
was set to 0.05. All statistical analyses were performed using
the IBM SPSS Statistics for Windows, version 24.0 (IBM, 2016).

RESULTS

The total sample (N = 31) included 18 females and 13 males
between 27 and 59 years (M,, = 41.58 years). The high drop-out
rate can be explained due to the high number of participants
with a comorbid substance use disorder. This is also the reason
for varying sample sizes for each of the measures (Table 1).

Results at Baseline (Beginning of Therapy)
The LDT group (n = 20, 10 females) was 41.58 years on average
(SD = 8.49). The average body weight was 169.16 Ibs (SD = 42.66)
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TABLE 1 | Longitudinal differences in results of lucid dreaming therapy (LDT) group at beginning and end of therapy.

Baseline End of therapy
Measure n M SD M SD p
Pittsburgh Sleep Quality Index (PSQI) 12 11.33 3.33 8.79 3.93 0.149
Epworth Sleepiness Scale (ESS) 4 10.63 4.62 7.00 4.49 0.109
Perceived Stress Scale (PSS) 8 22.00 12.91 25.38 11.81 0.465
Symptom Checklist 90-Revised (SCL-90-R) 12 73.12 9.30 72.83 9.60 0.225
Impact of Events Scale (IE-S) 6 48.31 14.69 39.29 21.48 0.728
Self-rating Anxiety Scale (SAS) 12 46.56 9.59 41.42 9.56 0.012
Self-Rating Depression Scale (SDS) 12 50.93 8.71 45.08 10.92 0.043
Multicultural Quality of Life Index (MQLI) 11 5.07 1.63 5.73 1.85 0.401
Quality of life 12 60.50 30.18 48.63 21.70 0.091
Daily functioning 12 65.00 28.76 63.42 21.38 0.116
Nightmare frequency 13 Several/Month Several/Month 0.865

and average height was 5.70 ft. The average number of nightmares
was 3.20 (SD = 1.70) per week. Controls (n = 11, eight females)
were on average 45.38 (SD = 10.93) years old, had an average
body weight of 156.09 lbs (SD = 26.61) and an average height
of 5.65 ft.

Means and SDs were calculated for each of the measures;
however, sample sizes were different for each one and differ from
those found in Table 1: PSQI n = 15, ESS n = 16, PSS n = 9,
SCL-90-R n = 17, IES n = 14, SAS n = 16, SDS n = 15, MQLI
n = 14, quality of life n = 16, daily functioning n = 15, and
nightmare frequency n = 16. All numbers presented here are of
those attending the LDT treatment. The mean score at baseline
for sleep quality (PSQI global score) was M = 11.80 (SD = 3.83),
for daytime sleepiness (ESS) it was M = 6.50 (SD = 3.21), for
trauma severity (Items 22-38) it was M = 30.40 (SD = 9.71),
for the Symptom Checklist (SCL-90-R) it was M = 73.12
(SD = 10.60), for the IE-S (global score) it was M = 54.20
(SD = 12.07), for anxiety (SAS) it was M = 41.00 (SD = 8.20),
for depression (SDS global score) it was M = 51.40 (SD = 6.43),
for quality of life (MQLI) it was M = 5.86 (SD = 1.54), for the
interference of nightmares with quality of life it was M = 60.80
(max. 100), for the interference of nightmares with daily functioning
it was M = 72.00 (max. 100), and for nightmare frequency it
was M = 4 (max. 5).

No significant group differences between LDT and controls
at baseline except the ESS score (p = 0.049; Mann-Whitney
U-test) could be found. In summary, both groups (controls
and lucid dreamers) demonstrated high levels of daytime
sleepiness, with poor sleep quality, severe traumatization
and showed symptoms of psychologically distress, anxiety,
and depression.

Results at the End of Therapy
Results for the comparison of baseline and end of therapy
scores for those in the LDT condition are presented in Table 1.
In the LDT group, anxiety (p = 0.012) and depression
(p = 0.043) levels decreased significantly as indicated by reduced
SAS and SDS scores at the beginning and the end of therapy.
However, no hypotheses confirmation on the effectiveness of
LDT could be found. There was no significant nightmare

reduction, comparing the nightmare frequency at initiation to
end of therapy. Ratings of the interference of nightmares on
quality of life and daily functioning did not change. Moreover,
no changes in PTSD-profile were found. Sleep quality, daytime
sleepiness, and severity of symptoms did not improve significantly.
There were no significant differences regarding the parameters
listed in Table 1 between the LDT group and controls.

DISCUSSION

Our findings show that anxiety and depression levels significantly
decreased during treatment. All other parameters such as the
interference of nightmares on daily functioning, and on quality
of life (MQLI) in general, the severity of trauma (IE-S), daytime
sleepiness, and sleep quality did not show any significant
changes. These results are not surprising considering that the
course of PTSD is complex and long lasting and 3 months
(the time from baseline to follow-up) of treatment might be too
short to cause any positive group effects. Our findings provide
some support on the effectiveness of LDT in the treatment
of nightmares, especially when it comes to patients with
psychological disorders.

Limitations

In this study, there was a high drop-out rate and many of the
returned questionnaires were incomplete and could not be included
in the statistical analyses. Therefore, sample size was quite small.
Although subjects were continuously motivated to participate
in the group therapy sessions, they found it difficult under their
strong medication to maintain concentration which is required
for LD. Although two participants reported lucid dreams and
being capable of changing the dream’s content while asleep, for
most subjects, LD remained novel. Because of this, conclusions
drawn from differences between LDT group and controls must
be assessed carefully. Although one of the inclusion criteria was
“to have at least several nightmares per week,” most participants
reported only several nightmares per month on average at
baseline. The short treatment period might pose another relevant
methodological issue which limits the ability to draw conclusions.

Frontiers in Psychology | www.frontiersin.org

August 2020 | Volume 11 | Article 1826


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Holzinger et al.

LDT: Nightmare Intervention for PTSD

Aside the numerous omissions in the data set, also a high
inhomogeneity within the sample was observed, even though
recruitment of subjects, distribution and collection of the
questionnaires were controlled. The majority of the subjects had
a comorbid substance use disorder which could have had an
influence on the reliability of the completion of the questionnaires
as well. Low levels of resilience among subjects could be observed
when offering them a polysomnographic screening in a sleep
laboratory of which only two participants made use of.

All of the above indicate that single case studies should
be applied and further qualitative analyses are needed.

Future Perspectives

As positive effects of LDT on nightmares could be obtained
previously (Spoormaker and van den Bout, 2006; Holzinger
et al, 2015) and it is reasonable to believe that part of this
study’s results are not significant due to methodological
shortcomings, it is necessary to further research positive effects
of LDT. With nightmares being present as symptoms in various
psychological disorders, such as eating disorders, schizophrenia,
depression, personality disorders, borderline disorder, substance
use disorder (esp. alcohol; Fiss, 1980), and diverse organic
diseases (Holzinger and Stefani, 2020), LDT is worth investigating,
for it can provide a helpful tool for the ones affected. To
address this, Gavie and Revonsuo (2010) propose more intense
lucidity interventions over longer time periods and with larger
sample sizes. Despite of the limitation due to the small sample
size, the study has its strength in a naturalistic design and
hot spot recruitment, reporting real word data in order so
reach higher external validity and some generalizability. Therefore,
the decrease in symptoms (anxiety or depression) is interesting.
It has to be taken into account that LDT as an intervention
technique belongs to the factors or variables that in general
explain 10-15% of the variance of the therapy outcome. Taking
the whole situation into consideration, other factors may also
contribute to the outcome: common factors (e.g., therapeutic
relationship and alliance) explaining 30%, patient variables
explaining 40% of the variance, and the therapist variable
explaining about 20% of the variance in therapy outcome
(Lambert, 2013). Concerning further designs naturalistic studies,
as well as randomized controlled trials (RCTs) should
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Lucid dreaming (LD) began to be scientifically studied in the last century, but various
religions have highlighted the importance of LD in their doctrines for a much longer
period. Hindus’ manuscripts dating back over 2,000 years ago, for example, divide
consciousness in waking, dreaming (including LD), and deep sleep. In the Buddhist
tradition, Tibetan monks have been practicing the “Dream Yoga,” a meditation technique
that instructs dreamers to recognize the dream, overcome all fears when lucid, and
control the oneiric content. In the Islamic sacred scriptures, LD is regarded as a
mental state of great value, and a special way for the initiated to reach mystical
experiences. The Christian theologian Augustine of Hippo (354-430 AD) mentions
LD as a kind of preview of the afterlife, when the soul separates from the body.
In the nineteenth century, some branches of the Spiritism religion argue that LD
precedes out-of-body experiences during sleep. Here we reviewed how these religions
interpret dreams, LD and other conscious states during sleep. We observed that while
Abrahamic monotheisms (Judaism, Christianity, and Islam) recognize dreams as a
way to communicate with God to understand the present and predict the future, the
traditional Indian religions (Buddhism and Hinduism) are more engaged in cultivating
self-awareness, thus developed specific techniques to induce LD and witnessing sleep.
Teachings from religious traditions around the world offer important insights for scientific
researchers today who want to understand the full range of LD phenomenology as it
has emerged through history.

Keywords: dreams, religion, meditation, lucid dream, out of body experiences

“Myths are public dreams, dreams are private myths”
Joseph Campbell—The power of myth (1988)

“In the dream . .. we have the source of all metaphysic. Without the dream, men would never have been
incited to an analysis of the world. Even the distinction between soul and body is wholly due to the
primitive conception of the dream, as also the hypothesis of the embodied soul, whence the development
of all superstition, and also, probably, the belief in god. ‘The dead still live: for they appear to the living in
dreams.’ So reasoned mankind at one time, and through many thousands of years”

Friedrich Nietzsche—Human, all too human (1878)
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INTRODUCTION

The term “lucid dreaming” (LD) was coined by Van Eeden (1913),
to describe a kind of dream during which “the reintegration of the
psychic functions is so complete that the sleeper remembers day-
life and his own condition, reaches a state of perfect awareness,
and is able to direct his attention, and to attempt different
acts of free volition” (Van Eeden, 1913, p. 446). According to
LaBerge et al. (1986), LD would be simply “dreaming while being
conscious that one is dreaming”. LD started to be objectively
studied by the work of Hearne (1978) and LaBerge (1980a,b),
who developed a technique that consists of instructing dreamers
to move the eyes voluntarily to indicate that they became lucid.
Despite these first scientific accounts being recent, LD have been
described by various religions for a much longer time. In this
opinion article, we review how Hinduism, Buddhism, Judaism,
Christianity, Islam and Spiritism interpret dreams, LD and other
conscious states during sleep.

HINDUISM

Hinduism has its origins in India approximately 3,500 years
ago, and is called Sanatana Dharma (in Sanskrit: & e=ed), which
means “The eternal law.” Like most ancient societies, Hindus
saw dreaming as divine and prophetic, and one of the most
reliable sources of insight (Freud, 1900; Ribeiro, 2019). Hindus
interpret dreams and the whole world as illusions made by a God
named Vishnu (Shulman and Stroumsa, 1999). In the mystical
texts known as the Upanishads, dreaming becomes a personal
experiential path toward the realization of the illusory nature of
the self and all reality.

Interestingly, Hindus divide consciousness into waking,
dreaming, and deep sleep, and believe that both dreaming and
deep sleep are more important than waking. This is the opposite
of Western culture, which considers waking as the main state-
a synonym of “real,” sleep as just a complementary state, and
dreaming as “unreal” (Bulkeley, 2008). Some Hindu practitioners
believe that only in deep sleep can we be completely free
from thoughts, but not during waking and dreaming. They also
consider that there is a form of consciousness during deep sleep,
but that it was not possible to have LD in this state (Sharma,
2006). In fact, studies have found that LD-objectively indicated
by the eye movements technique (Hearne, 1978; LaBerge,
1980a,b; Mota-Rolim, 2020)-was already described during sleep
onset (N1 stage), light sleep (N2), and rapid eye movement
(REM) sleep, but not during deep sleep (N3) (LaBerge et al,
1981a,b; Stumbrys and Erlacher, 2012; Mota-Rolim et al., 2015;
Baird et al., 2019). However, this is still debatable, especially when
we consider the Hindu tradition of spiritual sleep: Yoga Nidra.
Contemporary texts consider Yoga Nidra a kind of LD state, in
which dream imagery takes place for the practitioner, who do not
identify or become attached to them, remaining as an objective
observer (Miller, 2005; Hoye and Reddy, 2016).

Also known as “Yogic Sleep,” the Yoga Nidra (Sanskrit: @rHgr)
means “blissful relaxation” and is considered one path to achieve
the state of Samadhi or self-realization (Saraswati and Hiti, 1984).

The Yoga Nidra is first mentioned in the Upanishads, which are
part of the Vedas—the ancient Sanskrit texts that contain the
oldest scriptures of Hinduism (Desai, 2017). Interestingly, the
Yoga mantra OM/AUM refers to different consciousness states:
“A” (awakening), “U” (dreaming), “M” (deep sleep). The fourth
state, Turiya or the Transcendental state, is represented by the
combination AUM (Sharma, 2018). In the Bhagavad Gita, one of
the most sacred and revered Hindu texts, the God Krishna is in
Yoga Nidra when the prince Arjuna first meets him: half-awake.

The founder of the modern practice of Yoga Nidra, divided
it into eight steps that basically consist of paying attention to
different parts of the body, to breath and to do visualizations
while lying on the floor in shavasana (the corpse pose) to observe
your mind reaction (Saraswati and Hiti, 1984). Actually, one of
these steps called “rotation of consciousness” is a variation of
the ancient Tantric practice of “Nyasa,” which means “to take
the mind to that point” (Rani et al., 2011). However, there are
also other ways of practicing Yoga Nidra, such as one described
in the Himalayan tradition, which consists of using your breath
to concentrate your attention on the Ajna (point between
eyebrows), Vishuddha (throat), and Anahata (heart) chakras. It is
said to be preceded by two preparatory practices called Shavyatra
and Shitalikarana. In the first one, the attention travels through
the body in 61 points. The term “shava” means “corpse” and
“yatra,” “journey.” In the second, the breath travels from different
parts of the body in a specific way. The term “shitalikarana”
comes from the Sanskrit verb “shitalikaroti,” which means, “to
cool or calm.” The Yoga Nidra is also considered the state of
consciousness during the deep sleep, which is believed to lead to
self-realization (Grouven, 2018).

One of the major debates in classical Indian philosophy is
whether consciousness is present or not in deep sleep. The
philosophical schools of Advaita Vedanta and Yoga affirm that
consciousness is present in dreamless sleep, whereas the Nyaya
School says it is not (Thompson, 2015). The term “witnessing
sleep” on the other hand, describes the co-existence of
transcendental consciousness and sleep. According to Alexander
(1988) and Travis (1994) there are three types of consciousness in
sleep: LD; witnessing dreaming-an experience of quiet, peaceful
inner awareness or wakefulness completely separate from the
dream; or witnessing deep sleep—an experience of quiet, peaceful,
inner state of awareness during dreamless sleep. Recent works
also consider that there is a form of consciousness in dreamless
sleep (Windt et al.,, 2016; Siclari et al., 2017). In one study with
the yogi Swami Rama, scientists found that he would remember
everything that had happened to him while in a state of Yogic
Sleep-in which the EEG showed 40% of delta wave activity, which
resembles deep sleep. He was able to recite 9 of the 10 sentences
given to him while in that state (Ancoli et al., 2012), supporting
the observation that information can affect us even when we are
in an “unconscious” state (Ruch and Henke, 2020).

Another study obtained a similar result with a different
technique called Transcendental Meditation, which uses mantras
(Woolfolk, 1975) and shares the same goal with Yoga
Nidra (Cranson et al., 1991). The authors found that 11
long-term practitioners were able to report being aware during
sleep when compared to 9 short-term practitioners and 11
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non-practitioners. EEG recordings showed that during deep
sleep, the experimental group (long-term meditators) had
greater theta-alpha activity simultaneously with delta activity
and lower muscular tonus, when compared to the other groups
(short-term and non-practitioners). The authors suggested that
transcendental consciousness during sleep is distinct from LD,
since the last one occurs almost exclusively during phasic REM
and more often during later REM periods (Mason et al., 1997;
Baird et al., 2019). Finally, studies on Mindfulness Meditation
practices also provide empirical support for the possibility of a
kind of consciousness in deep sleep (Tang et al., 2015). According
to Thompson (2015), proficient meditators occasionally report
“witnessing sleep,” when they experience no specific thought
contents or imagery. These participants had differences in
EEG activity during sleep when compared to non-meditators
and inexperienced meditators, such as enhanced gamma-band
activity (Mason et al., 1997; Ferrarelli et al., 2013; Dentico et al,,
2016; Maruthai et al., 2016).

Another study found that the high-lucidity group disclosed
increased gray matter volume in the frontopolar cortex (BA9/10)
when compared with the low-lucidity group. Additionally, the
blood oxygen level-dependent signal increased in this brain area
during thought monitoring in both groups, and even more in
the high-lucidity group. The authors suggest that metacognitive
practices and LD share neural systems, in particular in the
domain of thought monitoring (Filevich et al., 2015). It was also
reported that the frequency of LD is more positively related to
mindful presence state rather than to acceptance mind state.
However, it remains unclear whether the relationship between
mindfulness and LD is influenced by actual meditation practice
other than individual predispositions (Stumbrys et al., 2015).

BUDDHISM

Buddhism originated around 2,500 years ago in India, and today
is divided in three branches: Theravada (The School of the
Elders), Mahayana (The Great Vehicle), and Vajrayana (The
Diamond Vehicle). The Vajrayana School was established in Tibet
during the eighth century and gave origin to Tibetan Buddhism,
which practices the Dream Yoga, in Sanskrit ®@WeH-a meditation
technique focused on developing awareness during the dream
state. Curiously, Buddha himself is known as “The Awakened”
or “The Enlightened,” both related to the word “lucid,” as in LD
(Rosch, 2014).

The dream yoga practice has four stages. However, before
practicing the dream yoga, LaBerge (2003) describes two
preparatory techniques. In the first one, the dreamer must
recognize the dream as it unfolds, and some techniques such
as meditating about it before going to sleep can help (LaBerge,
1980b). Then, the dreamer must try to overcome all possible fears
when becoming lucid, aiming to prevent awakening-a common
undesired outcome, especially in inexperienced lucid dreamers
(Mota-Rolim et al., 2013). After these preparatory techniques, the
dreamer can start the first stage, in which one must contemplate
the dream, and reflect on how it is or not similar to real life, since
both are illusions in constant changing, a fundamental concept

of Buddhism. By this previous insight, the dreamer must then try
to control the oneiric content. This stage is especially important
to those who suffer from recurrent nightmares, because by
becoming lucid during the nightmare the dreamer may learn not
to be afraid, since nothing can cause real physical harm inside the
dream. Other possibilities include transforming the nightmare in
a good dream, or simply waking up (Mota-Rolim and Araujo,
2013; Macédo et al., 2019). In the third stage, the dreamer must
recognize that the dream body has not a material substance, and
the same idea could be applied to other people or objects in the
dream. Finally, in the fourth and last stage, the dreamer should
try do visualize the deities, such as Buda, and then a revelation
would happen (LaBerge, 2003).

There is a relation between the occurrence of LD and
meditation practice (Gackenbach, 1981, 1990; Hunt, 1991; Mota-
Rolim et al., 2013; Sparrow et al., 2018). One possible explanation
is that experienced meditators have an increased density of rapid
eye movements during REM sleep (Mason et al., 1997). This
may enhance LD frequency because LD is related to phasic
(activated) REM sleep, i.e., REM sleep periods with rapid eye
movements (LaBerge, 1980a; LaBerge et al., 1981b, 1986). The
neuropsychological mechanisms that underlie this finding is
not yet clear, but may have to do with the fact that phasic
REM sleep has an autonomic activation that resembles waking,
and that LD seems to be a mixture (Voss et al., 2009) or a
transition phase (Mota-Rolim, 2020) between REM sleep and
waking. Another explanation is that LD increases alpha band
(8-12 Hz) power (Ogilvie et al, 1982; Tyson et al, 1984;
Mota-Rolim et al., 2008), as also observed in a relaxed wake
state with eyes closed (Berger, 1929; Adrian and Matthews,
1934) and during meditation (Varela et al., 1945). Furthermore,
meditative states of “focused attention” (Himalayan Yoga), “open
monitoring” (Vipassana), and “open awareness” (Isha Shoonya
Yoga), show increased global coherence in the gamma band
(Vivot et al,, 2020), as also observed during LD (Mota-Rolim
et al,, 2008; Voss et al, 2009). Greater capacity for mental
control emerges in both experienced meditation practitioners
and frequent lucid dreamers (Blagrove and Tucker, 1994;
Blagrove and Hartnell, 2000). Finally, a connection between
meditation and LD is through the development of metacognitive
abilities, such as mindfulness (Filevich et al., 2015; Stumbrys et al.,
2015). These various alternative explanations are not necessarily
mutually exclusive.

The leader of Tibetan Buddhism today, Tenzin Gyatso, the
fourteenth Dalai Lama, has supported western research on LD as
a potential bridge between modern science and ancient religious
wisdom. When asked to describe his views of LD, the Dalai
Lama replied:

“There is said to be a relationship between dreaming, on the
one hand, and the gross and subtle levels of the body, on the
other. But it is also said that there is such a thing as a “special
dream state.” In that state, the “special dream body” is
created from the mind and from vital energy (prana) within
the body. This special dream body is able to dissociate
entirely from the gross physical body and travel elsewhere.
One way of developing this special dream body is, first of
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all, to recognize the dream as a dream when it occurs. Then,
you find that the dream is malleable, and you make efforts
to gain control over it. Gradually, you become very skilled
in this, increasing your ability to control the contents of the
dream so that it accords to your own desires. Eventually it
is possible to dissociate your dream body from your gross
physical body”.

Another relevant Tibetan Buddhist yoga addresses useful
techniques to achieve LD. In the so-called Tibetan sleep yoga,
both witnessing sleep and LD are used to develop mind flexibility.
Mind flexibility is, according to Wangyal and Dahlby (1998) a
crucial characteristic to relativize the way things are in this world,
and thus to better administer our feelings and attachment to
things. As a consequence, cultivation of sleep witnessing in the
beginning and LD at the end of the night may lead to favor
paving the path to enlightenment. Thus, according to Wangyal,
sleep yoga practitioners can collect useful fruits for enlightenment
with this practice, being a reasonable alternative in relation to
practices with no related emphasis and with no cultivation of
special dreams. The advantage of these practices is emphasized
in the way that the practitioner can train a transforming mind
yoga technique even when you are in bed for sleep. In this way,
Tibetan Yogis developed a specific classification of dreams, as:
(1) ordinary dreaming (both lucid and non-lucid), (2) dreams
of clarity (both lucid and non-lucid), and (3) clear light dreams
(only appearing as LD). As reported by Wangyal and Dahlby
(1998), dreams of clarity differences in relation to ordinary
dreams rest on more stability of the practitioner, and on the rising
of special images and traces that “present available knowledge
directly from consciousness below the level of conventional self.”
Finally, clear light dreams are a specific kind of dream which
“occurs when one is far along the path.” This dream appears when
the practitioner experiences non-dualistic mind states, and is also
a non-dualistic dream: the practitioner “does not reconstitute
as an observing subject in relation to the dream as an object,
nor as a subject in the world of the dream,” integrated with
the non-dual state.

In order to cultivate those lucid and non-lucid dream states,
the practitioner is oriented to perform diverse yoga techniques,
which include calm abiding meditation, mind flexibility routines
during the day (such as imagination of the world and his/herself
as a dream), awareness and remembrance of dreams and, during
the sleep, visualization of Tibetan symbols (tingles), and syllables
associated to parts of the body at four different moments during
the night (Wangyal and Dahlby, 1998). Lucid dreams, in this
tradition, are supposed to arise specially in the last part of the
night, in a clear coincidence with the classical physiological
occurrence of more robust REM episodes.

In this context, we argue that he scientific study of
Tibetan sleep yoga practices could address relevant questions in
neuroscience. With the use of EEG and functional anatomy scans,
we may better understand the neural dynamics of these states
in experienced practitioners, as well as in beginners. We may
address each of the four visualization practices of this Tibetan
sleep yoga during sleep, and get the comprehension of their
neural signatures. Also, we may better understand in which way

LD-related practices can influence neuroplasticity and if they
can work as a mitigation technique for anxiety and depression
states, or if it can be a useful tool in modern societies to develop
a better emotional stability and self-control. As occurred with
classical mindfulness techniques, which re-emerged from ancient
Asian traditions to be adopted for lay practice in this turbulent
twenty-first century world, a similar adaptation of Tibetan
sleep and dream yogas (with possible neuroplasticity effects
demonstrated by neuroscience studies), could add additional
muscle to prevent the widespread occurrence of mental diseases
in our present times.

These experimental approaches to dreaming, treating it as
a realm of consciousness capable of being actively explored
and intentionally cultivated, is very different from the approach
developed in the traditional Abrahamic religions, as the next
sections will show.

JUDAISM AND CHRISTIANITY

Judaism originated approximately 3,800 years ago, when
Abraham established a covenant with God. Christianity has its
origins from the Judaism, about 2,000 years ago. Judaism and
Christianity are monotheistic, and share common origins in the
Old Testament. Judaism Signals of God can be obtained by
visions, through voices, and, of course, through dreams. The
approach of dreams in Judaism and Christianity is clearly distinct
from those of the two traditional Indian religions mentioned
above. In both Buddhism and Hinduism, dreams are used as
tools for the expansion of consciousness and gain in self-control,
as part of the path toward enlightenment, or mastering of body
and mind (LaBerge, 1980b; Saraswati and Hiti, 1984). In Judaism
and Christianity, dreaming serves primarily as a means of
communication between humans and God. The dreams can take
many forms—visual images, auditory commands, frightening
nightmares—but the common feature is a revelatory message
from the divine to the dreamer.

In the Old and the New Testaments, the word “dream”
appears over a hundred times. Hebrews, Babylonians and
ancient Egyptians shared traditions of dream interpretation.
As exemplified in the interpretation of the Egyptian pharaoh’s
dreams by Joseph (Gen 1-41), and in the interpretation of
Nebuchadnezzar’ dream by Daniel (Daniel 2:43-45), the Jewish
people were extremely successful in obtaining the grace of
foreign rulers through the mastering of dream interpretation,
with an impact on public policies. In Egypt, Joseph interpreted
a dream report of seven fat cows eaten by seven gaunt cows
as predictive of 7 years of abundance followed by 7 years of
famine; and recommended the construction of silos to stock
grains. In Babylon, Daniel interpreted the king’s dream about a
huge statue hit by a stone, as a precognitive description of the
future generations and kingdoms. However, despite the critical
importance of dreams in biblical texts, we found no direct
allusion to a LD.

The same is true of the references to dreams in the New
Testament, which are fewer than in the Old Testament but
convey the same basic theme of human-divine communication.
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In this theological context, LD appears less relevant because God’s
messages can be effectively delivered in non-lucid dreams. Higher
levels of consciousness within the dream state do not really
matter; what matters is remembering the dream upon awakening
and properly interpreting its divine significance. For example, in
Numbers 12:6: “And he said, hear now my words: If there be a
prophet among you, I the Lord will make myself known unto him
in a vision, and will speak unto him in a dream.”

This difference is illustrated by the early Christian theologian
Augustine of Hippo (354-430 AD) in a letter in which he
mentions the LD experience of a friend who was doubting the
doctrine of the eternal soul. In his dream an angelic young man
appears and brings him to a state of lucid awareness:

“As while you are asleep and lying on your bed these eyes
of your body are now unemployed and doing nothing, and
yet you have eyes with which you behold me, and enjoy this
vision, so, after your death, while your bodily eyes shall be
wholly inactive, thee shall be in you a life by which you shall
still live, and a faculty of perception by which you shall still
perceive. Beware, therefore, after this of harboring doubts
as to whether the life of man shall continue after death.”
(quoted in Bulkeley, 2008, p. 181)

Augustine clearly recognizes the phenomenon of LD, of
conscious self-awareness within sleep, and yet in his religious
worldview it has a very different significance from the Hindu and
Buddhist perspective. For Augustine, LD is a kind of preview of
the afterlife, when the soul becomes completely separated from
the body. The experience of LD confirms what Christians should
already know. There is no interest here in exploring LD beyond
those theological limits and probably this is why there is a lack of
scientific works on these experiences in Christianity/Judaism.

ISLAM

Members of the Islamic faith believe that the word of God (Allah)
was revealed to humanity by the Prophet Muhammed in 610
AD, continuing and completing the revelations that begun in
the Jewish and Christian religions. Importantly, this happened
after the visit of the archangel Gabriel to Muhammed in what
many believe was a dream (Hermansen, 2001). Moreover, before
this first revelation, it is believed that Muhammed experienced
many dreams full of spiritual meaning, which induced him to
begin his preaching. In the Quran, the sacred book of Islam as
recited by the Prophet, dreams work as a way by which God
communicates with humans, as also happens in the Jewish Torah
and the Christian New Testament. Dreams are also cited in some
Quran passages, and in spite of appearing considerably less than
in the Bible, their application rely on the ability to interpret
correctly their metaphoric content, depending on the personal
and circumstantial knowledge of the dreamer (Bulkeley, 2002),
as highlighted by Freud (1900) and recognized by contemporary
neuroscience (Ribeiro, 2019). As the Prophet said, a dream will
take effect according to how it is interpreted, and a dream rests
on the feathers of a bird and will not take effect unless it is related
to someone. On the other hand, there are dreams that are more

directly and need no interpretation, such as the famous one in
which Allah tells Abraham to sacrifice his son (Bulkeley, 2002). In
addition, there are strategies suggested to incubate good dreams.
For example, hadith texts encourage practitioners to try to sleep
in a state of ritual purity in order to have good dreams.

Thus, in Islam, dreams have a similar use as in biblical texts: to
be interpreted, or as direct messages. In addition, in some Islamic
traditions, discussions about dreams containing clear bad or
“unpleasant contents” are not encouraged, because these dreams
are interpreted as caused by Satan. Facing a bad dream, the
dreamer is encouraged to recite the Q7an and perform donations
to get rid of this bad dream content, instead of discussing them
with other people.

There are some references to LD in the Islamic tradition,
which were made mainly by the Sufi master Ibn El-Arabi (1165-
1240). El-Arabi claimed to have a strong lucid imagination and
plenty of visionary experiences, such as the one in which he
saw the angel Gabriel, as also happened to Muhammed. El-Arabi
divided dreams into three basic types. The first are the “ordinary”
dreams, which are produced by the imagination based on daily
life experiences, but with symbolic content that represents our
wishes, very similar to the psychoanalytic view (Jung, 1957;
Freud, 1900). The second type of dream is much more important
and reflects the “Universal Soul”-a kind of abstract reasoning that
would reveal fundamental truths about reality, but that were also
distorted by human imagination, and thus requires interpretation
to unveil what the symbolic images really mean. The last type of
dream involves a clear vision of divine truth with no distortions
or symbolisms (Bulkeley, 2002). Regarding LD, El-Arabi believed
they were also very important, and once said: “A person must
control his thoughts in a dream. The training of this alertness
(...) will produce great benefits for the individual. Everyone
should apply himself to the attainment of this ability of such great
value” (Gackenbach and LaBerge, 1988).

According to Hermansen (1997, p. 27), “The Sufi tradition
specifically cultivated the preservation of some “observer
faculties” during the stage of sleep by means of techniques
of physical deprivation such as fasting and remaining
awake throughout the night, and by exercises such as self-
remembering.” A great deal of LD training has also been
developed by Indian Sufi orders that migrated to the West.
According to Pior Vialat Khan, the dreamer who can maintain
focus and lucidity is able to work with the symbols of the World
of Images, and participate with awareness in her own process
of spiritual development (Khan, 1991). Another movement, the
Golden Sufi center inspired by the spiritual leader Llewellyn
Vaughan-Lee (1990, 1991), has incorporated dream work in
their traditions. The practices involve both sharing and collective
interpretation of dreams, as well as the induction of LD. There
are even earlier roots of LD in Sufism, going back to medieval
Islamic cultural traditions which had some contact with Hindu
teachings and practices. There are certainly parallels between
aspects of Hinduism and the Sufi quest to cultivate extraordinary
states of consciousness, in both waking and dreaming, with the
ultimate goal of a direct encounter with the deepest powers of
the divine. Unfortunately, there is a lack of scientific works about
these Islamic experiences.
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SPIRITISM

The three main Abrahamic religions are, in chronological order
of foundation, Judaism, Christianity and Islam, as pointed before.
However, out of these three well-known religions, there are a
number of relatively minor ones, such as Spiritism, which is
a Christian-based religion that was created by Allan Kardec in
1857, in France. Spiritism is found nowadays mainly in Brazil,
due to the work of the “mediums” Chico Xavier, Waldo Vieira
and many others. Mediums are those who can make the contact
between the living ones and the spirits of the dead. Spiritism
states that the human soul (or spirit) can “leave the physical
body,” as in out-of-body experiences (OBE), and perform “astral
projections” (Blackmore, 1982). The OBE is usually triggered
by the “autoscopy” experience, whose etymology is “observing
oneself.” OBE can be defined as the sight of a look-alike, that
is, another self that is less real than the original self (Blackmore,
1982), or the experience of seeing one’s own body in an extra-
personal space (Blanke et al., 2004).

Based on reports of autoscopy experiences during sleep,
especially those in which dreamers see themselves laying on bed
and sleeping, Spiritism claims that the spirit naturally detaches
from the body during sleep, which would explain several aspects
of dreams phenomenology. The irrational and confused aspect
of dreams, for example, would be the remembrance of what
the Spirit saw, but its coarse physical body would not retain
the impressions grasped by the Spirit, which would explain the
enormous memory gaps in dream reports. In addition, Spiritism
believers claim that-during sleep-our spirit communicates with
other spirits, in addition to being able to visit other worlds
and have glimpses of the past and the future (de Sa and Mota-
Rolim, 2015). Interestingly, some Spiritism branches affirm that
LD would be the final stage before this experience of “leaving the
physical body.” However, for those who believe in Spiritism, the
LD would not be “real” because it is only a dream, in comparison
to the astral projection. Another difference is that during LD it
is possible to have control (with various degrees) over the oneiric
content, which would not happen in the “true” OBE that occurs
during sleep (Vieira, 2002).

Modern research has confirmed that OBE can occur during
the awake state (Ehrsson, 2007), sleep (Blackmore, 1982), or
dreaming (Irwin, 1988; LaBerge et al., 1988; de Sa and Mota-
Rolim, 2016). According to Levitan et al. (1999), OBE can also
happen during some LD, and both may share some features, such
as sleep paralysis, vibrations and a sensation of floating out of
body. These authors investigated the relation between OBE and
LD in two studies. In the first one, the authors analyzed the
content of the dream, and observed that from 107 LD episodes
recorded on the lab, 10 (9.3%) were qualified as OBE. In the
second study, Levitan and colleagues conducted a survey in 604
subjects, and observed that frequency of OBE was similar to that
observed in the first study, which support an association between
OBE and LD. The authors believe that any state that combines a
high level of cortical activation with low awareness of the body
has the potential to induce an OBE (Levitan et al., 1999).

OBEs are related to the function of the temporo-parietal
junction, a multimodal brain region that integrates visual, tactile,

proprioceptive, auditory and vestibular information (processed
by occipital, parietal and temporal cortices), contributing to self-
consciousness and body internal imagery (Blanke and Mohr,
2005). OBEs can be artificially induced by disrupting the
temporo-parietal region with magnetic (Blanke et al., 2005) or
electric (De Ridder et al., 2007) stimulation. A much simpler way
to induce an OBE was developed by Ehrsson (2007), who used a
glass that showed to participants the image from a camera that
was positioned on their back. Standing behind the participant,
Ehrsson manipulated two plastic sticks, one of which touched
the participant’s chest and the other made a similar movement
in front of the cameras, directing the stick to a place below
them. Such synchronous movement induced a sort of cognitive
dissonance, or misinterpretation: the participants felt as if their
“illusory body”-created by the cameras—was their real body, thus
reporting an OBE. It is very likely that OBE are involved in the
practice of Spiritism.

Research like this highlights what can be learned by applying
scientific methods to the study of dreaming in religious contexts.
This is especially true when we look beyond the major world
religions of Hinduism, Buddhism, Judaism, Christianity, and
Islam. For smaller religious movements like Spiritism, dreams are
a very appealing resource. Dreaming can provide a direct, deeply
personalized means of accessing powerful spiritual energies and
modes of higher awareness. The anthropology of dreaming
offers evidence of LD in small-scale societies and indigenous
communities around the world (Lohmann, 2003). In these
traditions the emphasis of LD practice is often the shamanic
work of healing, prophecy, and spiritual empowerment. During
shamanic rituals, it is often observed the use of substances
that alter the consciousness, such as Ayahuasca, and there is a
close phenomenological relationship between dreams, specially
LD, and the psychedelic experience (Krachenmann, 2017).
This active, purposeful approach to dreaming is closer to
Hinduism and Buddhism than to the Abrahamic faiths, but
with less interest in metaphysics and more in the pragmatic
challenges of this world.

CONCLUSION AND PERSPECTIVES

In the three Abrahamic monotheisms—i.e., Judaism, Christianity,
and Islam-the focus is mainly on the interpretation of dreams
to understand the present and predict the future. On the other
hand, in traditional Indian religions such as Buddhism and
Hinduism, there are specific and well-documented techniques
to induce LD. This suggests that while the monotheistic
religions are related to understanding the will of God, in the
polytheistic or atheistic beliefs from India there is a focus on
the cultivation of self-awareness. In indigenous cultures and
smaller religious traditions like Spiritism, the approach to LD
tends to be less abstract and more focused on responding
to personal and communal challenges. In light of these
differences, it would be interesting to investigate whether people’s
religious beliefs and practices correlate with their frequency
of LD. Based on the foregoing historical review, we could
hypothesize that members of Abrahamic traditions have fewer
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LD experiences, and members of traditions like Hinduism,
Buddhism, and Spiritism have more LD. However, to pursue
this line of investigation would also require accounting for
the considerable number of people who do not affiliate with
any religious tradition. The non-religious constitute a sizable
portion of the population in modern societies, and it is
possible that LD frequencies are higher among non-religious
people than among those who are part of a formal religious
tradition.

This historical review makes clear that LD is not a modern
invention. Human awareness of, and experimentation with,
LD goes back thousands of years. This evidence supports the
idea that LD is a natural, though somewhat rare, feature of
the human sleep cycle. This review also highlights the cross-
cultural fact that LD regularly elicits spiritual responses, even
among people who are not formally religious. There is something
about the appearance of consciousness in dreaming that almost
automatically stimulates feelings of deep wonder about the
fundamental nature of mind and cosmos. People today continue
to express similar feelings about their experiences of LD. One
of the challenges for contemporary scientific researchers is how
to explain the powerful impact of LD at the highest levels of
conceptual thought, from the beginnings of history right into
the present day.
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