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Abstract

This study aimed to investigate the efficacy of using hypnotic enhancement of auditory
suggestion to induce lucid dreams in inexperienced individuals. Lucid dreaming, a state
in which the dreamer becomes aware of their dream state, provides opportunities

for personal exploration, sports, and clinical applications. However, the rarity of lucid
dreams poses a challenge to scientific exploration, making reliable induction methods
essential. The study tested the efficacy of acoustic suggestion, hypnotic enhancement,
and acoustic stimulation without suggestion as a control condition. Based on strict
criteria, in which a lucid dream is verified by the dreamer, the external raters, and eye
movements, 3%, 6%, and 6% of total dream reports were scored as lucid in the control,
acoustic suggestion, and hypnosis conditions, respectively. Of the 10 participants,
one reported lucidity in the control condition, whereas two participants reported
lucidity in both experimental conditions. The study concludes that acoustic suggestion
evokes more lucid dreams than nonsuggestive stimulation but is not further enhanced
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by hypnosis. Moreover, the induction methods employed in the study enabled
inexperienced participants to learn lucid dreaming within a few days.

Suggestion - Hypnosis - Sleep, REM - Polysomnography - Electrooculography

Lucid dreaming is a state in which an in-
dividual becomes aware of their dream
state while still in the dream, leading to
increased control and exploration of the
dream world [7]. In contrast, nonlucid
dreams are characterized by a lack of crit-
ical thinking, causing unawareness of the
dream state. Here, dream scenarios are of-
ten perceived as reality without reflection.
In addition, the experience of lucid dream-
ing is associated with sustained wake-like
consciousness, resulting in an increased
understanding of the unreal nature of the
dream state. Lucid dreaming can occur
in various degrees of awareness, ranging
from partial metacognitive consciousness
to fully immersive virtual reality-like expe-
riences that enable the dreamer to expe-
rience complete control over the dream

environment and characters. Research on
lucid dreaming uses various methodes, in-
cluding self-reports, physiological mea-
sures, and neuroimaging techniques. One
method that has been particularly use-
ful for studying lucid dreaming is eye
signal verification [14]. This involves in-
structing participants to make specific eye
movements during the lucid dream, which
are detected by electrooculography (EOG).
This method has been used to reliably iden-
tify lucid dreaming and has been instru-
mental in advancing our understanding of
the neural correlates of this phenomenon
[12].

Research has consistently shown that
lucid dreaming is a rare occurrence, which,
in turn, is one of the main challenges
to research [22]. This rarity makes it dif-
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ficult for researchers to study the phe-
nomenon and creates a need for reliable
induction techniques [28]. While several
techniques have been developed to facili-
tate lucid dreaming, including reality test-
ing, mnemonic induction of lucid dreams
(MILD), and wake back to bed (WBTB),
they are not always effective for everyone
[26]. Inrecent decades, many studies have
contributed to finding reliable lucid dream
induction strategies [28]. Aside from the
established techniques mentioned above,
researchersare trying to find ways to access
dreamers while they are already dream-
ing. One of the main prerequisites for lucid
dream induction is some form of reality
checking in a dream. Reality checking in-
volves critically questioning the reality of
the experience during wakefulness. For
example, this can be done by checking
whether your hands look normal, as in
a dream, they will not. Another example
is double-checking the time, as time does
notwork normally whenyou are dreaming.
The dreamer must somehow be triggered
to perform a reality check during dreaming
in order to recognize that their experience
is not real. Many researchers aim to reach
the dreamer, trigger a reality check, and
induce lucidity. Others try to improve the
reality check quality during wakefulness
using, for instance, virtual reality training
[11]. Reaching dreamers inside a dream
has been done using different cues tar-
geting different modalities, such as light,
odor, and acoustics [27]. Various types of
audio cues, such as verbal prompts, tones,
and music, have been tested for their ef-
fect on dream content, dream recall, and
lucidity levels. For example, Kueny and
LaBerge & Owens [16, 17] found that play-
ing a tape recording of the phrase “You are
dreaming” during the night increased the
frequency of lucid dreams in participants.
Another study used alternating audio and
visual cues during REM sleep. The par-
ticipants were instructed before sleep to
practice a mental state of self-awareness
while being presented with the cues. Pre-
senting them again during REM sleep aims
to activate self-awareness and lucidity. A
control group received the same presleep
instructions but was not cued during sub-
sequent REM sleep. Based on eye-signal
verification, lucid dreams were qualified
and, after data analysis, 50% of the exper-
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imental group experienced signal-verified
lucid dreams as opposed to 17% of par-
ticipants in the control condition [5].

Lucid dream induction often relies on
convincing yourself that you will become
lucid once entering a dream state. This
technique, also known as autosuggestion,
has been vital for lucid dream induction
methods such as MILD [8]. When sugges-
tion or instruction is not provided by the
self but by an external person, we move
toward the concept of hypnosis. Hypnosis
is a state of consciousness characterized by
focused attention, heightened suggestibil-
ity, and reduced peripheral awareness [2].
In hypnosis, a suggestion aims to elicit
specific behavior [18]. Suggestions can
affect behavior during or after hypnosis.
A suggestion intended to take effect af-
ter hypnosis is called a posthypnotic sug-
gestion [15]. In order to use hypnosis
for lucid dream induction, the dreamer
should be activated during the dream to
perform a reality check. In the present
study, posthypnotic suggestion is used to
make a person perform a specific task,
a reality check, after the hypnotic trance
has ended, in this case, during the dream.
The suggested task can be performed in
response to a prearranged cue, such as an
audio cue: “You are dreaming.” Execution
of the task might occur consciously or un-
consciously and is, therefore, suitable to
be used in a dream context.

Stumbrys et al. [27] described the
effectiveness of posthypnotic suggestion
in their review of the induction of lucid
dreams. Two laboratory experiments
have been performed using this tech-
nique: Dane [6] previously attempted to
use hypnosis for lucid dream induction. Of
the 15 women undergoing posthypnotic
suggestion, 14 reported lucid dreams dur-
ing a single night in the sleep laboratory
[6]. These findings seemed extremely
promising. However, the second labora-
tory study failed to replicate these findings
[10]. Additionally, field studies offer con-
flicting results. While one study reports
that posthypnotic suggestion gives rise to
at least one lucid dream in 9 weeks [10],
others report no effects [21].

The current study aims to replicate the
original results from Dane in a stricter lab-
oratory setting [6]. The authors combine
hypnotic enhancement with acoustic sug-

gestion to further enhance the induction
potential. Hypnotic enhancement of the
cue “You are dreaming” is tested against
thesole use of theacoustic suggestion“You
aredreaming.” A third and final control con-
ditionis included, using the mention of the
participant’s name only, i.e., using acous-
tic stimulation without suggesting lucidity.
We predict that hypnotic enhancement of
acoustic suggestion will result in more lu-
cidity, as opposed to acoustic suggestion
alone. Additionally, acoustic suggestion is
predicted to result in more lucidity than
acoustic stimulation without suggestion.

Methods

Participants

Ten female students with mean (M)
age=21.6 years (standard deviation,
SD=2.5) were selected to test three
different conditions on three consecutive
nights, counterbalanced in order. Inclu-
sion criteria included good dream recall,
no previous lucid dream experience, and
a positive attitude toward hypnosis. To-
gether with a questionnaire on inclusion
criteria, applicants were sent information
about the study, explaining its aim, im-
portant theoretical constructs, and a short
walkthrough of the study. In addition,
they were instructed to train in the per-
formance of specific eye movements at
home. At the time of data collection
(2009-2010), ethical review and approval
was not required for the study on hu-
man participants in accordance with local
legislation and institutional requirements
(Institute of Sports and Sports Sciences,
Heidelberg University, Germany). Partici-
pants provided written informed consent
before the beginning of the study and
the experiment was conducted in accor-
dance with the Declaration of Helsinki.
Participation was compensated by 90 €.

Polysomnography

Polysomnography (PSG) was applied us-
ing silver cup electrodes attached accord-
ing to the American Academy of Sleep
Medicine’s (AASM) guidelines for PSG us-
ing the 10-20 system. Sixteen electrodes
were used in total, with six electroen-
cephalography (EEG) electrodes, two each



for frontal (F3/F4), central (C3/C4), and oc-
cipital (01/02) regions. Two electroocu-
logram (EOG) channels, two electromyo-
gram (EMG) channels on the chin, and
one electrocardiogram (ECG) channel were
used. Reference electrodes (M1/M2) for
EEG and EOG were placed on the mas-
toids. The EMG reference was placed on
the chin, and the ECG electrode was in the
middle of the lower right rib. An electrode
above the nasion served as the primary
reference. The visualization of PSG used
sampling rates of 500 Hz and the lower and
upper filter cut-off frequencies were set in
accordance with AASM guidelines. The
EEG channels had an indicated sensitivity
of 7V, the EOG had a sensitivity of 30 uV,
and the EMG and ECG had a sensitivity
of 20 V. For lucid dream verification, the
participant executes a specific sequence of
predetermined eye movements upon lu-
cidity, which the EOG electrodes then pick
up. In this study, a left-right-left-right
(LRLR) sequence was used.

During the study, participants slept
in a soundproof room located in the
sleep laboratory while experimenters sat
in a separate control room. The partic-
ipants were able to communicate with
the experimenter through an intercom
system. Sleep recordings were done us-
ing an Xltek amplifier (model: TrexTM
Ambulatory EEG and PSG System), and
data were transferred to the recording
computer using the Xltek NeuroWorks
program (Natus, Middleton, WI, USA).
The auditory stimulus was recorded and
edited with the Audacity® program (Au-
dacity Team; https://audacityteam.org/)
and transmitted via loudspeakers. An
additional amplifier channel was used
for PSG to mark stimulation times in the
recording.

Assessment of susceptibility

In the present study, the term hypnotic en-
hancement is used as opposed to posthyp-
notic suggestion, as an acoustic sugges-
tion was used as a cue, with additional
hypnosis to potentially strengthen its ef-
ficacy. The suggestibility of participants
was assessed using the German version of
the Stanford Hypnotic Susceptibility Scale
[4]. First, the session induces a suggestible
state in the participant, followed by 12 test

suggestions (e.g., lower the outstretched
right arm). The duration of the assess-
ment was about 1h. If the participant
was susceptible to one of the 12 test sug-
gestions, a point was awarded, resulting
in a final score of 0-12. The participants
in this study had an average susceptibility
score of M=6.2 (SD=2.6). One participant
scored 2, three participants scored 4, and
the rest scored 6 or higher.

Assessment of hearing and wake-up
threshold

Sensory stimulation during sleep requires
a particular intensity and is controlled by
a delicate balance. If the stimulation is too
low in intensity, the cue might not reach
the dreamer during sleep. On the other
hand, if the stimulation is too high in in-
tensity, the participant might experience
arousal or even awakening. In the case
of acoustic stimulation, the intensity lev-
els apply to the volume of the presented
stimulus [5].

Because of this, it is essential to find the
perfect volume thresholds. Thus, a hearing
and a wake-up volume threshold were es-
tablished before sleep. The hearing thresh-
old test was performed in a lying, supine
positionin bed. For this test, the volume of
the acoustic stimulation was altered, and
the participant had to indicate whether
they were able to hear the stimulus. The
hearing threshold was set at the lowest
volume value at which the sentence was
perceived during wakefulness but not nec-
essarily understood.

Once a participant entered the first or
second REM stage, the wake-up threshold
was established. The auditory stimula-
tion for inducing a lucid dream, i.e,, the
phrase “You are dreaming,” was presented
through two speakers attached about 2 m
above the head of the bed. The wake-up
threshold was determined by starting stim-
ulation with a volume of 20 steps above
the hearing threshold. Then, every 30s, the
volume was increased by two steps until
the participant woke up. On the first night,
the mean of two test wake-up thresholds
was used as the final wake-up threshold
of the first night. The wake-up threshold
of the second night was the mean of the
first night’s final wake-up threshold and
the second night’s test wake-up threshold.

Conditions and procedure

Conditions

In this experiment, three different con-
ditions were tested for their potential to
induce lucid dreams on three consecutive
nights that were counterbalanced in order.

Acoustic suggestion. The acoustic sug-
gestion included presentation of the
phrase “You are dreaming” from the third
REM phase onward. This condition tests
acoustic suggestion during sleep and
simultaneously acts as a control for the
hypnotic enhancement condition in this
study. This first condition tests the po-
tential of the acoustic suggestion on its
own.

Acoustic stimulation. As a control con-
dition for the acoustic suggestion, acous-
tic stimulation was included in the proce-
dure, controlling foracoustic suggestion by
presenting solely the participant’s name,
avoiding any literal suggestion of becom-
ing lucid.

Hypnotic enhancement of acoustic sug-
gestion. Finally, a condition that enhances
the acoustic suggestion using a hypno-
sis protocol was used. In this condition,
the hypnotic enhancement was first per-
formed after the hearing threshold had
been established. It started with fraction-
ation to bring the participant into a relaxed
state [15]. Afterward, the lucid dream ex-
perience was suggested, followed by prac-
ticing the reaction to becoming lucid while
presenting the acoustic suggestion “You
are dreaming.” The simulated lucid dream
was signaled by LRLR eye movement. Af-
ter the hypnosis session was finished, the
participant was instructed to sleep. This
procedure was repeated from the third
REM phase onward.

Experimental procedure

Lucid dream induction was performed af-
ter the wake-up threshold had been suc-
cessfully established, usually starting from
the third REM phase. Stimulation began
5 min after the occurrence of the first
rapid eye movement. The volume was
increased continuously, starting at 10 vol-
ume steps below the wake-up threshold.
The stimulation intervals were increased
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Table 1 Sleep data per night with the F and P-values resulting from ANOVA

Nights ANOVA

1st Night 2st Night 3st Night F P-values
Total bedtime (min) 4919 + | 449 503.6 + | 355 503.3 + | 683 0.16 0.85
Total sleep time (min) 366.1 + | 693 4148 + | 56.1 4175 + | 555 343 0.05
Sleep efficiency (%) 74.2 + | 114 822 + |77 83.1 + | 37 5.06 0.02
Sleep latency (min) 36.5 + | 294 233 + | 257 16.2 + | 130 3.59 0.05
REM latency (min) 182.9 + | 337 155.4 + | 711 102.6 + | 46.2 8.49 0.00
REM period count 4.0 + | 09 5.2 + | 1.1 6.2 + [ 1.1 10.71 0.00
REM total time (min) 327 + | 146 55.1 + | 239 729 + | 172 14.89 0.00
REM% SPT 6.6 + |29 10.8 + |43 14.4 + | 28 18.89 0.00
Wake% SPT 258 + | 114 17.8 + |77 16.9 + | 37 5.06 0.18
Stage 1% SPT 13.0 + | 113 7.7 + | 42 6.5 + | 38 468 0.02
Stage 2% SPT 34.6 + | 107 404 + |67 38.6 + | 60 337 0.06
Stage 3% SPT 18.2 + | 86 222 + | 49 216 + | 62 1.64 0.22
REM rapid eye movement, ANOVA analysis of variance, SPT sleep period time

to 60s compared to the 30-second inter-
vals during the wake-up threshold con-
dition to avoid overstimulation and give
participants enough time to incorporate
the stimulus into the dream. Stimulation
was stopped if the participant switched
from REM to another sleep stage.

In some cases, REM sleep reappeared
within a few minutes, allowing stimu-
lation to continue. If the participant
became lucid during stimulation, they
were instructed to perform three LRLR
eye movements, each separated by a 5-
second break. Afteramaximum of 10 stim-
ulations and an additional final waiting
period of 605, the participants were awak-
ened for a dream report. After each REM
awakening, any thoughts before awak-
ening were collected, together with the
potential perception of a stimulus and
whether this stimulus had led to waking

up.
Dream content analysis

Before dream content analysis, the origi-
nal dream transcripts were processed [23].
Thereafter, based on the dream reports,
the research team (DE and FM) established
whether the participant had realized that
they were dreaming in the dream.

Criterion for successful lucid dream
induction

The lucid dream induction counts as suc-
cessful if three different types of proof
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hold [8]: (1) the participant’s subjective
self-rating of lucidity; (2) the dream re-
port rated by external judgement as hav-
ing either possible or clear signs of lucid-
ity; (3) the participant reports LRLR eye
signaling, which can be unambiguously
identified on the PSG recording by exter-
nal rating by the research team. All three
proofs must hold true for the “strict” crite-
rion of successful lucid dream induction.
For the “loose” criterion, (1) and (2) were
considered sufficient.

Data analysis

Using the Neuroworks program, each PSG
recording was scored following the AASM
manual for sleep scoring [13]. The hypno-
gram data were exported and further an-
alyzed. Sleep parameters such as sleep
onset latency, sleep duration, REM sleep
duration, and others were compared be-
tween the three nights and conditions to
control for any confounders affecting sleep
quality other than the three different con-
ditions. An ANOVA test was performed for
each sleep parameter. The percentage of
lucid dreams was calculated following the
liberal and conservative approaches.

Results

Sleep data

B Table 1 shows the sleep data over the
three nights. A REM rebound effect was
observed. Regardless of the condition,

participants had M=4.0 (SD=0.9) REM
phases on the first night, M=5.2 (SD=1.1)
on the second night,and M=6.2 (SD=1.1)
onthethird night. Participantssleptlonger
overall, and the proportion of REM sleep
to total sleep increased throughout the
three nights from M=6.6% (SD=2.9) on
the first night, M=10.8% (SD=4.3) on the
second night, to M=14.4% (SD=2.8) on
the third night. Sleep efficiency increased
over the nights as sleep latency decreased
throughout the three nights. Over the
three nights, participants had an increase
in the total amount of REM sleep.

@ Table 2 displays the sleep data for the
three conditions, and the total bedtime be-
tween the conditions differed significantly.
This is because the hypnosis condition re-
quired spending 20-30 min longer in bed
during the posthypnotic suggestion ses-
sion. Sleep efficiency was highest during
the control condition and lowest in the
hypnotic enhancement condition.

Dream reports

A dream was reported in 93% of the REM
phases used for lucid dream induction. In
the hypnotic enhancement condition, the
average dream report was M= 337 words,
compared to M= 232 words in the acoustic
suggestion condition and M =178 words
in the control condition. The analysis was
performed on 104 dream reports, resulting
in the following data.



Table 2 Sleep data for each experimental condition
“Name” “You are dreaming” “You are dreaming + hyp- F P-value
nosis”

Total bedtime (min) 4748 + | 426 493.0 + | 317 531.0 + | 582 427 0.03
Total sleep time (min) 396.3 + | 480 385.9 + | 433 416.2 + | 904 0.76 0.48
Sleep efficiency (%) 833 + | 43 78.5 + |97 77.6 + | 1.1 1.47 0.26
Sleep latency (min) 20.8 + | 133 30.1 + | 289 25.2 + | 294 0.55 0.58
REM latency (min) 140.1 + | 63.6 154.7 + | 76.5 146.2 + | 447 0.15 0.86
REM period count 53 + [ 13 49 + |14 5.2 + [ 15 0.18 0.84
REM total time (min) 55.5 + | 221 479 + | 219 574 + | 310 037 0.70
REM% SPT 11.6 + | 42 9.8 + | 47 10.5 + |52 0.32 0.73
Wake% SPT 16.7 + | 43 215 + |97 224 + | 111 1.47 0.26
Stage 1% SPT 6.9 + | 41 11.6 + | 112 87 + | 56 1.69 0.21
Stage 2% SPT 39.0 + | 66 36.2 + |97 384 + | 87 0.64 0.54
Stage 3% SPT 248 + |72 19.2 + | 63 18.0 + |50 6.78 0.01
REM rapid eye movement, SPT sleep period time

Table 3 Number of lucid dreams in different conditions separated for REM stimulations and
number of participants

“Name” “You are dreaming” “You are dreaming +

hypnosis”

Dream Partici- Dream Partici- Dream Partici-

reports pants reports pants reports pants
- 36 10 34 10 34 10
Self-ratings 4(11%) 3 6 (18%) 6 7 (21%) 6
Loose 2 (6%) 2 4 (12%) 4 5(15%) 4
Strict 1(3%) 1 2 (6%) 2 2 (6%) 2
REM rapid eye movement

Lucid dream ratings

@ Table 3 summarizes the results of self-
ratings as well as those for the loose and
strict lucid dream criteria. In the self-rat-
ings, 21% of the dream reports in the
hypnosis condition were scored as lucid,
whereas 18% of the acoustic suggestion
dreams were lucid and 11% were lucid in
the control condition. Following the loose
criterion, the percentages were 15% using
hypnosis, 12% using acoustic suggestion,
and 6% using acoustic stimulation. Fi-
nally, the strict conditions resulted in 6%
of dream reports being scored as lucid in
the hypnosis, 6% in the acoustic sugges-
tion, and 3% in the acoustic stimulation
conditions.

When looking at the number of dream-
ers becoming lucid, there is no difference
between the acoustic suggestion and the
hypnotic enhancement group. In both
conditions, six participants became lucid
according to the self-ratings, four accord-
ing to the loose criterion and two accord-

ing to the strict criterion. In the acoustic
stimulation condition, these numbers were
three, two, and one respectively.

Discussion

This study examined hypnotic enhance-
ment of acoustic suggestion during REM
sleep for its efficacy in lucid dream in-
duction. Three conditions were tested:
firstly, acoustic suggestion with hypnotic
enhancement using a posthypnotic sug-
gestion session before sleep onset and
after each REM awakening; secondly,
acoustic suggestion was tested indepen-
dently; and, finally, a control condition
using acoustic stimulation without any
suggestion was presented.

Efficacy of hypnotic enhancement

In the hypnotic enhancement condition,
21% of dreams were reported to be lucid
based on self-reports, 15% based on loose
criteria, and 6% based on strict criteria. In

the acoustic suggestion condition, 18% of
dreams were reported to be lucid based
on self-reports, 12% based on loose crite-
ria, and 6% based on strict criteria. Thus,
when regarding lucid dreams that were
confirmed by the dreamer, the rater, and
eye movements, there was no difference
between the two experimental conditions.
In the control condition, i.e., acoustic stim-
ulation without suggestion, less lucidity
was reported: 11% of dreams were re-
ported to be lucid based on self-reports,
6% based on loose criteria, and 3% on
strict criteria.

When looking at the number of dream-
ers having a lucid dream, there are no
differences between the hypnosis and
the acoustic suggestion conditions. Both
conditions resulted in self-reported lucid
dreams in six participants. The loose
criteria scored four participants and the
strict criteria scored two out of 10 par-
ticipants as having had a lucid dream.
In the control condition, these numbers
were three, two, and one, respectively.
This could be explained by the fact that
dreamers did not receive any suggestion
to become lucid in this condition.

The small difference found in the num-
ber of lucid dreams in total might be ex-
plained by the fact that the participants
had never experienced a lucid dream be-
fore and likely had little prior engagement
with the phenomenon. The novel inten-
sive engagement with lucid dreaming, in
addition to auditory suggestion and an
additional hypnosis session, is a likely rea-
son for the lucid dreams experienced in
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the study [20]. However, when looking at
individual lucid dreamers, the lack of hyp-
notic enhancement of acoustic suggestion
should be acknowledged, albeit regarded
with a pinch of salt, as the number of
participants was rather low, which may
render the results inconclusive. In a future
study, the imbalance in the time spent
engaging with the subject of lucid dream-
ing between the three conditions could be
leveled out by having participants in the
other two conditions read or talk about
lucid dreaming for the same amount of
time. Suggestibility, with a mean of 6.2,
was in the mid-range and slightly above
average [4]. Dane [6] obtained promising
results in their study on lucid dream induc-
tion with highly suggestible participants.
It would be interesting to conduct future
studies with a similar experimental design
as the present study, but solely with highly
suggestible participants. One of the aims
of the present study was to replicate Dane’s
study (1984) [6]. The results show that the
lucid dream rates are not comparable. In
addition, Dane achieved a relatively high
lucid dream rate through hypnotic sug-
gestion alone, without additional external
stimuli.

Limitations of the induction
methods

This study has some methodological lim-
itations. The efficacy of these conditions
was tested in lucid dreamers without prior
lucid dreaming experience. Due to their
lack of experience, the participants found
it challenging to recognize and report the
lucid state [25]. Additionally, the partici-
pants reported experiencing difficulty with
giving eye signals, or the act of signaling
was so activating that they woke up. This
has an influence on the strict criteria and
might have suppressed the outcomes, as
the lack of eye signal verification, in some
cases, might not have been the result of
a lack of lucidity. This points to a prefer-
ence for using the loose criteria. Unfortu-
nately, thearousals were not systematically
recorded and this thus remains specula-
tion. The hearing threshold was measured
on the first day of the study, with partici-
pants asked to lie on their backs. However,
there is a possibility that due to changes
in sleeping position, one ear may have
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been obscured by a pillow or the mattress.
Headphones would create more problems
than they would solve: participants may
find wearing headphones uncomfortable,
hindering falling or staying asleep.

After determining the threshold for
awakening, stimulation was carried out
during REM sleep without distinguishing
between tonic and phasic REM sleep. A re-
cent study has shown that the thresholds
for awakening differ between tonic and
phasic REM sleep [9]. The threshold for
awakening also depends on how often the
stimulation was presented before sleep.
The participants heard the stimulation
before sleep, during hypnosis, and during
dreaming, thus likely increasing the awak-
ening threshold [29, 30]. In future studies,
this effect could be counteracted by in-
creasing the stimulation every consecutive
night.

Sleep efficiency was the lowest in the
hypnotic enhancement condition. This
could be explained by the fact that the
hypnotic session was performed while the
participants were already in bed, thus in-
creasing their bedtime and consequently
decreasing sleep efficiency. This is not an
effect of the increased lucid dreaming fre-
quency, but a result of the methodology.

Furthermore, the hypnotic enhance-
ment was conducted by one of the
researchers, who independently learned
how to perform hypnosis in a multiday
hypnosis seminar. This researcher worked
together with an experienced sports hyp-
notist to develop the suggestion texts.
However, the researcher may have lacked
practical experience. Additionally, it is
questionable whether conducting only
one hypnosis session on the evening of
the experimental night is sufficient. In-
creased lucid dream frequency may be
associated with the number of hypnosis
sessions.

Additionally, Dane’s study [6] results
suggest that a hypnosis text tailored to the
participant’s individual suggestibility may
positively affect lucid dream frequency.
For the external rating of lucidity, two of
the authors (DE and FM) performed the
analysis and consensus. The advantage of
analysis by the research team was that the
experimenters were present during data
acquisition and could better understand or
interpret the sometimes ambiguous state-

ments in the dream reports. However, it
also creates a bias towards a particular
interpretation.

Finally, the most critical limitation is not
only a problem in the present study, but
in dream incorporation studies in general.
In some cases, the stimulus was heard,
but the participant was unsure whether
they were awake or still in REM sleep. If
they had recognized during stimulus pre-
sentation that they were dreaming, the
dream would have been considered lucid.
The timing of awakening after a stimulus
poses a big challenge for dream incorpo-
ration studies. A stimulus is often repeated
several times, followed by a certain wait-
ing period to verify that the stimulus was
presented during sleep. However, using
this paradigm, it is often the case that the
stimuli cause arousal, subsequently wak-
ing up the participant before the protocol
has ended. In these cases, the problem
of timing arises. Reporting a stimulus as
being incorporated into a dream when it
was actually presented during wakefulness
could result in false assumptions, leading
to inaccurate accounts of dream incorpo-
ration.

Potential and applications of lucid
dreaming

This study aimed to contribute to the
search for a reliable lucid dream induction
method. If successful, lucid dreams would
become more prevalent, opening up the
many applications of this exceptional state
of mind. The ability to control dream con-
tent creates a unique phenomenon that
has the potential to counteract the nega-
tive aspects of dreaming, enable the prac-
tice of real-life skills, and create a space for
personal exploration. Research has shown
that lucid dreaming can help treat the
nightmares that often occur in patients
with posttraumatic stress disorder (PTSD)
and phobias [31]. Outside of the clinical
field, lucid dreaming can improve wake-
ful skill performance, ranging from mo-
tor skills to creative problem solving [3].
Further motor performances were prac-
ticed using lucid dreaming and showed
promising results. Peters et al. provide an
overview of the potential of lucid dream-
ing for motor performance enhancement
[19]. Lucid dreaming has also been as-



sociated with personal benefits, including
increased creativity. Increased creativity
and problem-solving abilities were found
in frequent lucid dreamers compared to
nonlucid dreamers [1, 24]. In conclusion,
lucid dreaming has been shown to have
potential applications in various fields, in-
cluding clinical psychology, sports perfor-
mance, and personal development.

Conclusion

Hypnotic enhancement of acoustic sug-
gestion resulted in a small increase in
the number of lucid dreams; however, the
number of dreamers experiencing lucid-
ity remained the same between the two
experimental conditions.

Participants in the control condition
experienced fewer lucid dreams than
both experimental conditions. The con-
trol condition uses acoustic stimulation
only, without suggestion. Suggestion
thus seems to be an important factor for
lucidity. The present study shows that
participants without prior experience of
lucid dreaming could learn lucid dreaming
within a few days using the acoustic sug-
gestion method employed in the study.
However, hypnotic enhancement does
not seem to further improve this method.
Thus, the study hypothesis was partially
confirmed, as the control condition re-
sulted in less lucidity. In a follow-up
study, it would be interesting to investi-
gate the change in lucid dream rates of the
same participants after the study without
continuing any induction methods. In
Dane’s study, participants who received
posthypnotic suggestion reported more
lucid dreams after the study had ended
[6]. It would also be interesting to use
hypnotic enhancement of other external
stimuli, such as light flashes. Finally, it
might be that hypnosis needs more than
one session to be successful. Overall,
this study provides evidence that acoustic
suggestion is successful in eliciting lu-
cidity but is not further strengthened by
hypnosis.

Corresponding address

Emma Peters

Institute of Sport Science, University of Bern
BremgartenstraB3e 145, Bern, Switzerland
emma.peters@unibe.ch

Acknowledgements. The authors would like to
thank Stefan Schwartz for helping data collection.

Funding. Open access funding provided by Univer-
sity of Bern

Declarations

Conflict of interest. E.Peters,D.Erlacher, F. Miiller,
and M. Schredl declare that they have no competing
interests.

All procedures performed in studies involving human
participants were in accordance with the ethical stan-
dards of the institutional and/or national research
committee and with the 1964 Helsinki declaration and
its lateramendments or comparable ethical standards.
Informed consent was obtained from all individual
participantsincluded in the study.

Open Access. This article is licensed under a Creative
Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and re-
production in any medium or format, as long as you
give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons li-
cence, and indicate if changes were made. Theimages
or other third party material in this article are included
inthe article’s Creative Commons licence, unless in-
dicated otherwise in a credit line to the material. If
material is notincluded in the article’s Creative Com-
mons licence and your intended use is not permitted
by statutory regulation or exceeds the permitted use,
you will need to obtain permission directly from the
copyright holder. To view a copy of this licence, visit
http://creativecommons.org/licenses/by/4.0/.

References

—

. Baird B, Mota-Rolim SA, Dresler M (2019) The cog-
nitive neuroscience of lucid dreaming. Neurosci
Biobehav Rev 100:305-323. https://doi.org/10.
1016/j.neubiorev.2019.03.008

. BanyaiEl, Hilgard ER (1976) A comparison of active-

alerthypnoticinduction with traditional relaxation

induction

Bonamino C, Watling C, Polman R (2022) The

effectiveness of lucid dreaming practice on waking

task performance: A scoping review of evidence
and meta-analysis. Dreaming. https://doi.org/10.
1037/drm0000209

Bongartz W (2000) Deutsche Normen fir die

Stanford Hypnotic Susceptibility Scale: Form C.Exp

KlinHypn 16(2):123-133

. Carr M, Konkoly K, Mallett R, Edwards C, Appel K,
Blagrove M (2020) Combining presleep cognitive
training and REM-sleep stimulationin alaboratory
morning nap for lucid dream induction. Psychol
Conscious Theory Res Pract. https://doi.org/10.
1037/cns0000227

N

w

»

w

2

2

2

o

~

o

O

o

N

>

wv

()}

~

O

o

N

Dane J(1984) A comparison of waking instructions
and posthypnotic suggestion for lucid dream
induction. Unpublished doctoral dissertation.
Georgia State University

. Dresler M, Baird B, Erlacher D, Czisch M, Spoor-

maker VI, LaBerge S (2017) Chapter 59—Iucid
dreaming. In: Kryger M, Roth T, Goldstein CA,
Dement WC (eds) Principles and practice of sleep
medicine. Elsevier, pp 579-585

Erlacher D, Stumbrys T (2020) Wake up, work on
dreams, back to bed and lucid dream: a sleep
laboratory study. Front Psychol. https://doi.org/
10.3389/fpsyg.2020.01383

. Ermis U, KrakowK;, Voss U (2010) Arousal thresholds

during human tonic and phasic REM sleep. J
Sleep Res 19(3):400-406. https://doi.org/10.1111/
j-1365-2869.2010.00831.x

. Galvin FJ (1993) The effects of lucid dream training

upon the frequency and severity of nightmares.
Unpublished doctoral dissertation. Boston
University, US

. Gott J, Bovy L, Peters E, Tzioridou S, Meo S, Demirel

C, Esfahani MJ, Oliveira PR, Houweling T, Orticoni A,
Rademaker A, Booltink D, Varatheeswaran R, van
Hooijdonk C, Chaabou M, Mangiaruga A, van den
Berge E, Weber FD, Ritter S, Dresler M (2021) Virtual
reality training of lucid dreaming. Philos T Roy Soc
BBiol Sci.https://doi.org/10.1098/rstb.2019.0697

. Holzinger B, LaBerge S, Levitan L (2006) Psy-

chophysiological correlates of lucid dreaming.
Dreaming 16(2):88-95. https://doi.org/10.1037/
1053-0797.16.2.88

. Iber C, Ancoli-Israel S, Chesson AL, Quan SF

(2007) The American Academy of Sleep Medicine
(AASM) Manual for the Scoring of Sleep and
Associated Events: Rules, Terminology and
Technical Specifications

Konkoly KR, Appel K, Chabani E, Mangiaruga A,
Gott J, Mallett R, Caughran B, Witkowski S,
Whitmore NW, Mazurek CY, Berent JB, Weber FD,
Turker B, Leu-Semenescu S, Maranci J-B, Pipa G,
Arnulf |, Oudiette D, Dresler M, Paller KA (2021)
Real-time dialogue between experimenters
and dreamers during REM sleep.  Curr Biol
31(7):1417-1427.e6. https://doi.org/10.1016/j.
cub.2021.01.026

. Kossak H-C (2004) Hypnose: ein Lehrbuch (2.

iberarb und erw Aufl ed). Beltz, Weinheim

. Kueny S (1985) An examination of auditory cueing

in REM sleep for the induction of lucid dreams.
Unpublished Dissertation. Pacific Graduate School
of Psychology

. LaBerge S, Owens J, Nagel L, Dement W (1981)

“This is a dream”: Induction of lucid dreams by
verbal suggestion during REM sleep. Sleep Res
10:150

. Lynn SJ, Laurence J-R, Kirsch | (2015) Hypnosis,

suggestion, and suggestibility: an integrative
model. AmJClin Hypn 57(3):314-329. https://doi.
0rg/10.1080/00029157.2014.976783

. Peters E, Golembiewski S, Erlacher D, Dresler

M (2023) Extending mental practice to sleep:
Enhancing motor skills through lucid dreaming,
Med Hypotheses. https://doi.org/10.1016/j.mehy.
2023.111066

. Price RF, LaBerge S, Bouchet C, Ripert R, Dane

J (1986) The problem of induction: A panel
discussion. Lucid Lett 5(1)

. Purcell S, Mullington J, Moffitt A, Hoffmann R,

Pigeau R (1986) Dream self-reflectiveness as a
learned cognitive skill. Sleep 9:423-437

. Saunders DT, Roe CA, Smith G, Clegg H (2016)

Lucid dreaming incidence: a quality effects meta-
analysis of 50 years of research. Conscious Cogn

Somnologie 7


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.neubiorev.2019.03.008
https://doi.org/10.1016/j.neubiorev.2019.03.008
https://doi.org/10.1037/drm0000209
https://doi.org/10.1037/drm0000209
https://doi.org/10.1037/cns0000227
https://doi.org/10.1037/cns0000227
https://doi.org/10.3389/fpsyg.2020.01383
https://doi.org/10.3389/fpsyg.2020.01383
https://doi.org/10.1111/j.1365-2869.2010.00831.x
https://doi.org/10.1111/j.1365-2869.2010.00831.x
https://doi.org/10.1098/rstb.2019.0697
https://doi.org/10.1037/1053-0797.16.2.88
https://doi.org/10.1037/1053-0797.16.2.88
https://doi.org/10.1016/j.cub.2021.01.026
https://doi.org/10.1016/j.cub.2021.01.026
https://doi.org/10.1080/00029157.2014.976783
https://doi.org/10.1080/00029157.2014.976783
https://doi.org/10.1016/j.mehy.2023.111066
https://doi.org/10.1016/j.mehy.2023.111066

Zusammenfassung

23.

24,

25.

26.

27.

28.

29.

30.

3

=

8

43:197-215. https://doi.org/10.1016/j.concog.
2016.06.002

Schredl M (2018) Researching dreams: the
fundamentals. Springer, Berlin Heidelberg https://
doi.org/10.1007/978-3-319-95453-0

Schredl| M, Erlacher D (2011) Frequency of lucid
dreaming in a representative German sample.
Percept Motor Skills 112(1):104-108. https://doi.
0rg/10.2466/09.PMS.112.1.104-108

Sparrow GS (1976) Lucid dreaming: Dawning of
theclearlight. A.R.E., Virginia Beach, VA
Stumbrys T, Erlacher D (2014) The science of lucid
dreaminduction. In: Hurd R, Bulkeley K (eds) Lucid
dreaming: new perspectives on consciousness in
sleep, vol 1. Praeger, pp77-102

Stumbrys T, Erlacher D, Schadlich M, Schredl
M (2012) Induction of lucid dreams: A sys-
tematic review of evidence. Conscious Cognit
21(3):1456-1475.  https://doi.org/10.1016/j.
concog.2012.07.003

Tan S, Fan J (2022) A systematic review of
new empirical data on lucid dream induction
techniques. J Sleep Res. https://doi.org/10.1111/
jsr.13786

Williams HL, Hammack JT, Daly RL, Dement
WC, Lubin A (1964) Responses to auditory
stimulation, sleep loss and EEG stages of sleep.
ElectroencephalogrClin Neurophysiol 16:269-279
Yehuda S, Chorover SL, Carasso RL (1979)
Habituation and transfer during sleep in cats. IntJ
Neurosci9(4):225-227

. Zadra AL, Pihl RO (1997) Lucid dreaming as a

treatment for recurrent nightmares. Psychother
Psychosomat 66(1):50-55. https://doi.org/10.
1159/000289106

Somnologie

Verwendung von hypnotischer Verstarkung mit auditiver Suggestion
zur Induktion luzider Traume

Ziel dieser Studie war es, die Wirksamkeit der hypnotischen Verstarkung auditiver
Suggestion zur Ausldsung luzider Trdume bei unerfahrenen Personen zu untersuchen.
Luzides Traumen, ein Zustand, in dem sich der Traumende seines Traumzustands
bewusst wird, bietet Mdglichkeiten fiir personliche Erkundungen, Sport und
klinische Anwendungen. Die Seltenheit des luziden Traumens stellt jedoch eine
Herausforderung fiir die wissenschaftliche Erforschung dar, sodass zuverldssige
Induktionsmethoden unerldsslich sind. In der Studie wurde die Wirksamkeit von
akustischer Suggestion, hypnotischer Verstarkung und akustischer Stimulation ohne
Suggestion als Kontrollbedingung getestet. Auf der Grundlage strenger Kriterien, bei
denen ein luzider Traum durch den Traumer, externe Bewerter und Augenbewegungen
verifiziert wird, wurden 3 % in der Kontroll-, 6 % in der akustischen Suggestions- und
6 % der gesamten Traumberichte in der Hypnosebedingung als luzide eingestuft. Von
den 10 Teilnehmern berichtete ein Teilnehmer in der Kontrollbedingung von luziden
Traumen, wéhrend in beiden Versuchsbedingungen 2 Teilnehmer von luziden Traumen
berichteten. Die Studie kommt zu dem Schluss, dass akustische Suggestion mehr
luzide Trdume hervorruft als nichtsuggestive Stimulation, aber durch Hypnose nicht
weiter verstarkt wird. Darliber hinaus ermdglichten die in der Studie verwendeten
Induktionsmethoden unerfahrenen Teilnehmern, das luzide Traumen innerhalb
weniger Tage zu erlernen.
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