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1 | INTRODUCTION

Jialin Fan1?

Summary

Lucid dreams are defined as dreams in which the dreamers are aware of the fact that
they are dreaming as dreams continue. It has been ~12 years since the last review of
the efficiency of lucid dream induction techniques was conducted. Hence, the pre-
sent study aimed to review the lucid dream induction techniques published in the
past decade. The second aim was to propose a modified classification for the existing
lucid dream induction techniques, including cognitive techniques, external stimula-
tion, substance intervention, and cortical stimulation. The third aim was to assess the
methodological quality of the studies included in the review. It was hypothesised
that, comparing with the studies included in the last review, the studies included in
the present review had better overall methodological quality. A total of 19 peer-
reviewed studies were included and analysed in the present review, from which
14 lucid dream induction techniques were identified. The results indicated that the
mnemonic induction of lucid dream technique was the most effective for inducing
lucid dreams. Moreover, two new techniques, the senses-initiated lucid dream tech-
nique and galantamine intervention, might also be competitive candidates for lucid
dream induction but further replications are needed. As hypothesised, the overall
methodological quality of the studies included in the present review was higher than
that of the studies included the previous review. In all, 17 studies had moderate

methodological quality, whereas only three studies had poor methodological quality.
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Parker, 2006; Taitz, 2011). However, most of the studies conducted

before 2010 for this purpose failed to find a reliable lucid dream

Lucid dreams are defined as dreams in which the dreamers are aware
of the fact that they are dreaming as dreams continue (Van
Eeden, 1913). They can either occur naturally or be induced by certain
strategies. Over the past few decades, to study this phenomenon,
many researchers have explored reliable strategies to induce lucid
dreams (e.g., Erlacher, Schmid, Schuler, et al., 2020; Paulsson &

induction method with a high success rate (Stumbrys et al., 2012). It
has been ~12 years since the last review of the efficiency of lucid
dream induction techniques was conducted (Stumbrys et al., 2012),
during which time many new studies on the topic have been pub-
lished. In light of the potential existence of a more efficient technique,
a new systematic review of lucid dream induction techniques

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2022 The Authors. Journal of Sleep Research published by John Wiley & Sons Ltd on behalf of European Sleep Research Society.

J Sleep Res. 2023;32:€13786.
https://doi.org/10.1111/jsr.13786

wileyonlinelibrary.com/journal/jsr 10of 14


https://orcid.org/0000-0003-4121-5270
https://orcid.org/0000-0003-1530-4739
mailto:fanjl@szu.edu.cn
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://wileyonlinelibrary.com/journal/jsr
https://doi.org/10.1111/jsr.13786
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjsr.13786&domain=pdf&date_stamp=2022-11-21

Journal of
20f14 Loum -

TAN anp FAN

Research

emphasising their success rates is believed to be beneficial for future
research on lucid dreams.

In lucid dreams, the dreamers have access to their memories of
their waking lives and can subsequently realise that they are dreaming
by comparing their waking memories with their dream contents
(Dane, 1984). They are able to deliberately control the elements in
their dreams (Stewart & Koulack, 1989) and are aware of this capabil-
ity (Dyck et al., 2017). Most of the dreamers’ contents are usually
pleasurable (Schidlich & Erlacher, 2012; Stocks et al, 2020),
e.g., flying, performing magic, or having sex (Appel et al., 2020; Kumar
et al., 2018; Schadlich & Erlacher, 2012). A previous meta-analysis of
34 studies reported that ~55% of 24,282 individuals had experienced
one or more lucid dreams in their lives and that ~23% of the same
sample were frequent lucid dreamers, with at least one lucid dream
per month (Saunders et al., 2016).

According to previous studies, lucid dreams can be detected
through both objective measures, such as eye signals (e.g., Blanchette-
Carriére et al., 2020; Carr et al., 2020; LaBerge, 1980), and subjective
measures, such as logbooks (e.g., Aspy et al, 2017; Erlacher &
Stumbrys, 2020; LaBerge et al., 2018). Eye signals are predetermined
one- or multiple-time left-right eye movements practiced before imple-
menting lucid dream induction techniques and detected by electro-
oculogram later if lucid dreams occur during sleep (Carr et al., 2020;
Blanchette-Carriére et al., 2020; Erlacher, Schmid, Schuler, et al., 2020).
Subjective measurements (i.e., self-reports) are usually conducted after
dreamers wake up, with or without the induction techniques of interest
adopted, to record whether lucid dreams have occurred (e.g., Schredl
et al., 2020).

The study of lucid dreams is essential, as the phenomenon of
lucid dreaming and its implied mechanisms can be used for various
clinical and research purposes. For instance, lucid dreaming can be
used as a therapeutic tool for nightmare (Spoormaker et al., 2003).
Not only can it reduce nightmare frequency, but it can also make the
nightmare content less stressful and horrifying due to its controllable
nature (Carr & Nielsen, 2017; Holzinger et al., 2020; Schadlich &
Erlacher, 2012; Spoormaker et al., 2003; Spoormaker & van den
Bout, 2006). In addition, there is evidence of a link between lucid
dreams and positive emotions (Stocks et al., 2020; Voss et al., 2013).
One who dreams a lucid dream tends to feel more vigorous and satis-
fied the next morning (Konkoly & Burke, 2019). Researchers have
attributed such a link to the spill-over of the satisfying lucid dream
contents to waking life (Voss et al., 2013). Moreover, previous
studies have corroborated that one can practice physical, creative-
thinking, and problem-solving skills through lucid dreaming
(Erlacher & Schredl, 2010; Schadlich & Erlacher, 2012; Stumbrys &
Daniels, 2010). Practicing lucid dreaming can also lead to decreased
depression and anxiety (Holzinger et al., 2020) and better mental
health (Stocks et al., 2020). Although Soffer-Dudek (2020) has raised
concerns about the possibility that lucid dreams can lower sleep qual-
ity, most researchers have suggested the opposite (e.g., Holzinger
et al., 2020; Spoormaker et al., 2003). For instance, researchers have
reported that lucid dreams do not affect sleep quality (Schredl
et al., 2020) or make sleep quality even better (Aspy, 2020). There is

also evidence of mitigated insomnia symptoms in lucid dreamers
(Ellis, De Koninck, & Bastien, 2020).

Various lucid dream induction techniques have been established
and the reliability of these techniques has been of utmost concern for
the researchers in this field (Appel et al., 2020). Stumbrys et al. (2012)
listed up to 17 lucid dream induction methods from studies conducted
before 2010 and grouped them into three categories: ‘cognitive tech-
niques’, ‘external stimulation’, and ‘miscellaneous techniques’ (Table 1).

Lucid dreams can be elicited either from the state of being awake
or from the state of dreaming (LaBerge, 1986). Researchers named
lucid dreams elicited from the state of being awake as ‘wake-initiated
lucid dreams’ (WILD) and named those elicited from the state of
dreaming as ‘dream-initiated lucid dreams’ (DILD) (LaBerge et al.,
1986). For the latter, most are detected or can be induced during
rapid eye movement (REM) periods (LaBerge, 1990) and some during
non-REM periods (Dane, 1984). LaBerge and Rheingold (1990) further
provided some examples for WILD, such as focusing on hypnagogic
imagery, the dreamer's own breath, or sensations in the dreamer's
own body. In the review by Stumbrys et al. (2012), the cognitive tech-
niques were further categorised into DILD and WILD (Table 1), based
on the LaBerge and Rheignold (1990) explanation of DILD and WILD.
DILD included mnemonic induction of lucid dreams (MILD), reality
test (RT), Tholey's combined techniques, autosuggestion, intention,
post-hypnotic suggestion, and alpha feedback (Stumbrys et al. 2012).
The autosuggestion technique is one of the three techniques in Tho-
ley's combined technique, which requires one to suggest oneself,
before falling asleep, to have a lucid dream (Tholey, 1983). Intention is
another one of the three techniques in Tholey's combined technique
(Tholey, 1983). It is similar to MILD as both techniques require one to
imagine, before falling asleep, being in a dream (LaBerge et al., 2018;
Tholey, 1983). However, one needs to recognise that one is in a dream
when using the intention technique, whereas MILD requires one to
remember that one is dreaming (Stumbrys et al., 2012). Post-hypnotic
suggestion means to suggest to a participant in a hypnotic trance to
have a lucid dream the following night (Stumbrys et al., 2012). In alpha
feedback, participants were given electroencephalography (EEG) alpha
activity biofeedback training prior to sleep onset to induce lucid
dream but no effect was reported (Ogilvie et al., 1982). The MILD, RT,
and Tholey's combined techniques will be discussed in detail in the
following methods section. For the WILD techniques, two techniques,
counting and body image, were included in the review by Stumbrys
et al. (2012). Counting involves one to focus one's mind on counting
while falling asleep, whereas the body image technique requires one
to focus on one's body while falling asleep (Stumbrys et al., 2012).

External stimulation involves the use of light, acoustic, vibro-
tactile, electro-tactile, vestibular, and water stimulation (Stumbrys
et al., 2012). In the light stimulation technique, light cues were
delivered via devices such as DreamlLight (LaBerge, 1988). Acoustic
stimulation involved spoken short sentence (‘this is a dream’), buzzer
noise, or a musical tone (Kueny, 1985; Ogilvie et al., 1983). Other
techniques that did not fall under either of these two categories
were categorised as miscellaneous techniques, which was the use of

donepezil (Stumbrys et al., 2012).
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TABLE 1

Coghnitive techniques

Comparison of the previous classification versus the modified classification

Miscellaneous

Classification by Stumbrys et al. (2012) DILD
MILD
RT

Tholey's combined techniques

Autosuggestion

Intention

Post-hypnotic suggestion
Alpha feedback

. . Cognitive techniques (w/o WBTB)
Modified classification in

the present study DILD WILD  Others
MILD SSILD  Dream
diary

RT MBSR

Tholey's combined
techniques

WILD External stimuli Drug application Others

Counting Light stimulus Donepezil WBTB

Body image Acoustic stimulus
Vibro-tactile stimulus
Electro-tactile stimulus
Vestibular stimulation

Water stimulus

External stimuli Substance intervention Cortical stimulation

(w/o0 WBTB) (w/o WBTB) (w/o0 WBTB)

Visual stimulation a-GPC tACS

Auditory Galantamine tDCS
stimulation

Tactile stimulation

Odour stimulation

Abbreviations: a-GPC, L-alpha glycerylphosphorylcholine; DILD, dream-initiated lucid dreams; MBSR, mindfulness-based stress reduction; MILD,
mnemonic induction of lucid dreams; RT, reality test; SSILD, senses-initiated lucid dream; tACS, transcranial alternating current stimulation; tDCS,
transcranial direct current stimulation; WBTB, wake-up-back-to-bed (sleep protocol); WILD, wake-initiated lucid dreams; w/o, without.

Stumbrys et al. (2012) further evaluated the effectiveness evi-
dence level of all lucid dream induction techniques. Six out of 17 lucid
dream induction techniques have successfully induced lucid dreams in
at least two studies, with no divergent evidence present; nine of the
17 techniques showed some success but the findings were ambigu-
ous, or the studies were lacking in replications; two of the 17 tech-
niqgues did not successfully induce lucid dreams (Stumbrys
et al., 2012). Among all the techniques included, Tholey's combined
technique and MILD seemed to be more promising than the others
(Stumbrys et al., 2012). In addition, overall, the studies analysed in the
last review suffered from small sample sizes and poor methodological
quality (Stumbrys et al., 2012).

Indeed, the Stumbrys et al. (2012) lucid dream induction technique
classification system is all-encompassing due to the inclusion of the
third category (i.e., miscellaneous techniques). However, while this clas-
sification system could have been appropriate and sufficient for group-
ing lucid dream induction techniques 12 years ago, it seems to be
limited now. With new lucid dream induction techniques emerging
(Aspy, 2020; Blanchette-Carriére et al., 2020; Kern et al., 2017; LaBerge
et al,, 2018), more specific categories may benefit future studies.

With the foregoing in mind, we determined the objectives of the
present study. The first aim of the study was to review studies on
lucid dream induction techniques published after 2010, with an
emphasis on the descriptive statistics of the efficiency of such tech-
nigues. The year of 2010 was chosen because that was the year when
Stumbrys et al. (2012) completed their literature research. The results
of the present review were analysed and compared with those of the

Stumbrys et al. (2012) systematic review.

Second, the present review aimed to propose a modified version
of the lucid dream induction techniques classification system pro-
posed by Stumbrys et al. (2012). To elaborate, ‘external stimulation’
and ‘cognitive techniques’ were retained. ‘Miscellaneous techniques’
was changed to ‘substance intervention’, which includes substances
taken by all means (e.g., pills). A new category, ‘cortical stimulation’,
was added, which involves electrical stimulation delivered over the
cerebral cortex. The use of cortical stimuli was not categorised as
external stimulation because such stimuli are fundamentally different.
External stimuli are used as cues to remind dreamers that they are
dreaming (Carr et al., 2020; Erlacher, Schmid, Schuler, et al., 2020),
while cortical stimuli influence dreamers’ dreamed consciousness by
affecting their cortical excitability (Stumbrys et al., 2013).

The third aim of the present study was to compare the methodo-
logical quality of the included studies with that of the studies exam-
ined in the Stumbrys et al. (2012) review. An elevated methodological
quality was hypothesised because only peer-reviewed articles were

involved in the present study.

2 | METHODS

2.1 | |Literature search

Relevant studies were sourced from the following online databases:
Ovid, PubMed, Ageline, Cumulative Index to Nursing and Allied
Health Literature (CINAHL), Academic Search Complete, and SCO-
PUS. The search query string was Lucid®* AND Dream* AND (induc*
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OR learn* OR method* OR strateg®). The included articles were lim-
ited to peer-reviewed journal articles, and the publication year of the
articles was set to 2010-2022.

2.2 | Inclusion and exclusion criteria

Articles reporting empirical studies including all the following ele-
ments were added to the present study: (i) one or more lucid dream
induction strategies; (ii) objective and/or subjective lucid dream detec-
tion techniques; and (iii) empirical evidence of the efficiency
(i.e., success rates) of the induction techniques, presented by tech-
nique or by sample group. Peer-reviewed articles were included solely
for the sake of consistency and reliability. Studies with a sample size
equal to or smaller than five were excluded. The language was
restricted to English only. Studies conducted in laboratory settings or

home environments were considered.

23 | Procedure

The literature search started in March 2022 and ended in April 2022.
Articles were screened for the first time according to their titles and
abstracts. Next, all the remaining articles were read scrupulously and
sifted through for a second time based on the inclusion and exclusion
criteria. Meanwhile, information on the following was extracted from
the included studies: type of experiment performed, lucid dream
induction techniques, participants’ descriptive data, experimental pro-
cedure used, measurements taken, and empirical information on lucid

dream induction technique efficiency.

2.4 | Data analysis

The descriptive data extracted from the included studies are shown
supplemental table (Table S1). The Downs and Black (1998) checklist
was used to determine the studies methodological quality for two rea-
sons. First, as the methodological quality of the studies included in the
present review was compared with that of the studies included in the
last review (Stumbrys et al., 2012), the same checklist should be used
for them to be comparable. Second, according to the creators of the
Downs and Black (1998) checklist, most of its items have high validity
and reliability. Although further improvements are necessary, the
Downs and Black (1998) checklist is a comprehensive and qualified
tool suitable for the assessing the methodological quality of both ran-
domised and non-randomised studies (Deeks et al., 2003; Downs &
Black, 1998).

The Downs and Black (1998) checklist has five question sections:
Reporting (10 items), External validity (three items), Internal validity -
bias (seven items), Internal validity - confounding (selection bias)
(seven items), and Power (one item), totalling 27 items (see Figure S1).
Questions 1-4, and 6-10 are answered by choosing ‘Yes’ or ‘No’

(scored 1 and O, respectively); question 5 is answerable by ‘Yes’,

‘Partially’, or ‘No’ (scored 2, 1, and O, respectively); and questions
11-26 are answerable by ‘Yes’, ‘No’, and ‘Unable to determine’
(scored 1, 0, and O, respectively) (Downs & Black, 1998). The last
question should have six score levels (Downs & Black, 1998), but to
be consistent with the Stumbrys et al. (2012) study, the maximum
score for item 27 was determined to be 1. The answer choices for the
last item were changed to: ‘Yes’, ‘No’, and ‘Unable to determine’
(scored 1, 0, and O, respectively). The total score was thus 28 points.
The grading criteria were the same as those used by Stumbrys et al.
(2012): total scores <11 were rated as ‘Poor’; those ranging from
11 to 20 were rated as ‘Moderate’; and those >20 were rated as
‘Good’ (Hartling et al, 2004). The studies were independently
assessed by two researchers according to the aforementioned check-
list. Differences in grading were discussed, and unity was reached.
The average scores overall and by section were recorded. However,
the mean scores by lucid dream induction technique were not calcu-
lated due to overlapping studies using mixed induction techniques. An
independent t test was conducted to assess the difference between
the average scores of the studies included in the last review
(Stumbrys et al., 2012) and in the present review.

3 | RESULT

3.1 | Included and excluded studies

The search query results demonstrated a total of 1,166 studies,
among which there were repeated articles. The initial article screening
yielded 33 studies. The remaining 1,133 references were excluded
due to irrelevant titles and abstracts. After the full texts of all the
33 articles were perused, 11 studies were rejected for the following
reasons: their sample sizes were equal to or smaller than five (three
articles); no empirical data on success rates were provided (three); the
study results were not reported by groups or by technique (two); they
were conference abstracts and the full texts were not available (four);
and the results were controversial (one). The flowchart of the litera-
ture search is shown in Figure 1.

The studies by Dyck et al. (2017, 2018) were counted as one
study and their results were combined together because both of the
studies involved the same group of data and the difference lay solely
in the types of measurements the researchers adopted (i.e., self-
rated and judge rated Dyck et al., 2017, 2018). Our aim was not to
compare the consistency between different measurements for lucid
dream induction; therefore, the final sample of the present review
comprised 19 studies published within the period from 2011
to 2020.

3.2 | Descriptive information

Specific information was extracted from the included studies and is
listed in the supplemental table (Table S1) as follows: type, method(s),
measure(s), success rates, and

participants,  procedures,
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FIGURE 1 Flowchart of the literature search

Total references (n=1,166)

(n=1,166)

Titles & abstracts screened:

» | Irrelevant excluded: (n=1,133)

Full texts screened: (n = 33)

Sample sizes equal to or

N

y

smaller than five excluded:
(n=3)

Non-empirical results
excluded: (n= 3)

L, | Results not reported by group
or by technique excluded:
(n=2)

Conference abstracts excluded:

Included studies: (n= 20)

(n=4)

Controversial results excluded:

(n=1)

v

> | Two studies combined into one

The final sample: (n=19)

methodological quality. As displayed in the ‘Type’ column, nine stud-
ies were conducted in laboratories, nine in home settings (fields), and
one in both laboratory and home settings. Eight studies employed a
within-subjects design, five used a between-subjects design, and five
adopted both within- and between-subjects designs. Two studies had
neither a within-subject design nor a between-subjects design. The
minimum sample size was 11, and the maximum sample size was 355.
In all, 12 studies had sample sizes <60, whereas seven studies had
sample sizes >100.

The lucid dream induction strategies are showed under the
‘Method(s)’ column. A total of 14 techniques were identified: seven
cognitive and behavioural techniques, four kinds of external stimula-
tion, two types of substances, and two kinds of cortical stimulation.
The techniques identified in the present review are also shown in
Table 1, with a comparison between the previous classification and

the new classification.

Essential information relevant to the participants (e.g., sample
size, gender distribution, mean age), and the experimental procedures
(e.g., duration of the experiments) were recorded in the ‘Participants’
column and the ‘Procedures’ column, respectively. Additionally, the
means for detecting lucid dreams (objective, subjective, or both) are
given in the ‘Measure(s)’ column.

In the ‘Success Rates’ column, empirical evidence of the effi-
ciency of each lucid dream induction technique was reported. Lucid
dream frequencies (LDFs) have been operationalised differently in
previous studies. Some counted the nights when lucid dreams
occurred (e.g., Aspy et al., 2017; Schredl et al., 2020), whereas others
calculated the proportion of participants who reported having had
lucid dreams (e.g., Carr et al, 2020; Erlacher, Schmid, Schuler,
et al., 2020; LaBerge et al., 2018). The former was recorded as LDF
and the latter was recorded as lucid participants (L participants) in
Table S1.
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TABLE 3 Means and standard deviations of the Downs and Black
(1998) checklist scores of the studies included in the previous review
and in the present review

Groups N Mean (SD)
Stumbrys et al. (2012) 35 9.09 (4.33)
The present study 19 13.95 (2.48)

Lastly, the score of each study on the Downs and Black (1998)
checklist is displayed in the ‘Methodological Quality’ column.

3.3 | Methodological quality

The scores of the included studies on the Downs and Black (1998)
checklist are shown in Table 2. The average score of all the studies
was 13.95 out of 28, which represents moderate methodological qual-
ity. The scores of 17 studies reached the standard of moderate meth-
odological quality, whereas two studies had poor methodological
quality. No study scored >20. Section Reporting, External validity,
Internal validity - bias, Internal validity - confounding (selection bias),
and Power scored 5.50 out of 11, 0.40 out of 3, 4.10 out of 7, 2.65
out of 6, and O out of 1 on average, respectively.

The independent t test was administered using the Statistical
Package for the Social Science (SPSS), version 22.0. The assumption
of homogeneity of variance was tested via Levene's F test, F
(52) = 12.38, p < 0.001, and was therefore not satisfied. There was a
significant difference in the average Downs and Black (1998) checklist
scores between studies included in the last review (Stumbrys
et al., 2012) (mean [SD] 9.09 [4.33]) and the studies included in the
present review (mean [SD] 13.95 [2.48]; t[51.78] = —5.24, p < 0.001).

The descriptive statistics are listed in Table 3.

3.4 | Lucid dream induction techniques

A total of 14 lucid dream induction techniques were identified, which
included six cognitive techniques, four kinds of external stimulation,
two types of substance intervention, and two kinds of cortical stimu-
lation. According to the LaBerge and Rheingold (1990) definitions of
DILD and WILD, cognitive techniques were further divided into three
subgroups: DILD, WILD, and others (refers to the techniques that do
not fit into the first two subgroups). A comparison of the present clas-
sification and the previous one by Stumbrys et al. (2012) is presented
in Table 1.

3.5 | Cognitive techniques

In all, 14 of the 19 studies in the present review adopted cognitive
and behavioural techniques, including MILD, RT, dream diary, Tholey's
combined technique, senses-initiated lucid dream (SSILD), and

mindfulness-based stress reduction (MBSR).

3.5.1 | Mnemonic induction of lucid dreams

The MILD technique requires the dreamer to wake up in the middle of
the night, imagine a previous dream, convince themself to remember
dream signs if dreaming again, go back to sleep and become lucid while
falling asleep (LaBerge et al., 2018). This induction technique was
applied in eight studies (i.e., Appel et al, 2020; Aspy, 2020; Aspy
et al, 2017; Dyck et al, 2017, 2018; Erlacher & Stumbrys, 2020;
LaBerge et al., 2018; Saunders et al., 2017; Schredl et al., 2020). Six of
the eight studies showed a significant increase in the number of lucid
dreams or lucid participants, in which five studies applied MILD indepen-
dently. The sample sizes ranged from 20 to 355. Six studies were con-
ducted in home settings, and two were conducted in laboratory settings.

3.5.2 | Reality test

When one practices a RT, one will attempt to elicit lucidity in dreams
by frequently asking oneself ‘Am | in a dream?’ and examining one's
surroundings (Taitz, 2011). In most of the previous lucid dream studies,
the participants were asked to perform RT at least 10 times a day, in
the daytime and/or during their dreams (Aspy, 2020; Dyck et al., 2017).
On some occasions, this technique was also conjoined with external
cues so that the participants would check their surroundings whenever
a stimulus was delivered (Erlacher, Schmid, Schuler, et al., 2020). Varia-
tions in RT were also proposed in a previous study: RT Hands and RT
Breath (Aspy, 2020). For the former, the participants were asked to use
the fingers of one hand to poke through the other hands palm; for the
latter one, the participants were asked to breathe through their mouth
as their lips were closed (Aspy, 2020).

The aforementioned technique was assessed independently in
three studies (i.e., Aspy et al., 2017; Dyck et al., 2017; Taitz, 2011),
combined with other techniques in three studies (i.e., Aspy, 2020;
Erlacher, Schmid, Bischof, et al., 2020; Saunders et al., 2017), and con-
ducted with the wake-up-back-to-bed (WBTB) sleep protocol in two
studies (i.e., Erlacher, Schmid, Schuler, et al., 2020; Schmid &
Erlacher, 2020). Only one study showed a significant increase in LDF,
but the effect of RT could not be identified due to the presence of

other techniques.

3.5.3 | Dream diary

A dream diary is usually adopted to increase dreamers’ dream recall
frequency (Schredl, 2002). In one study (Dyck et al., 2017), the partici-
pants were asked to write entries for their dream diaries every morn-
ing for 3 weeks, but their LDF eventually did not increase
significantly. In addition, the dream diary was combined with other
lucid dream induction techniques in another study (i.e., Saunders
et al., 2017) in which the participants wrote entries for their diaries
every day for 4 weeks. The result (45% LDF) was significant (Saunders
et al, 2017), but it could be attributable to other techniques
(e.g., MILD).
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3.54 | Senses-initiated lucid dream

The SSILD technique was used in only one study (i.e., Aspy, 2020).
When the participants woke up after 5 h of sleep, they were asked to
focus on their vision, hearing, and bodily sensations. Four fast cycles
and six slow cycles were required before they went back to sleep. The
results indicated that SSILD elevated LDF significantly and that SSILD
was as effective as MILD (Aspy, 2020).

3.5.5 | Mindfulness-based stress reduction

The MBSR technique is a meditation course for alleviating anxiety,
stress, and depression (Baird et al., 2019; Kabat-Zinn et al., 1985).
Baird et al. (2019) assigned a portion of meditation- naive partici-
pants to attend MBSR training for 8 weeks. Ultimately, this method
was ineffective in terms of inducing lucid dreams. However, it is
worth noting that long-term meditators experienced significantly
more lucid dreams than meditation-naive participants (Baird
et al., 2019).

3.5.6 | Tholey's combined technique

Tholey's combined technique requires a dreamer to perform reflec-
tion, intention, and autosuggestion before attempting to fall asleep
(Tholey, 1983). Reflection is a technique similar to RT, which asks a
dreamer to examine one's surroundings and check if one is in a dream.
The intention technique means to rehearse being in a dream and auto-
suggestion means to suggest that one is lucid in one's dreams
(Tholey, 1983), as discussed earlier. This method was applied in only
one study (i.e., Kumar et al., 2018). Six naive lucid dreamers were
asked to practice Tholey's combined technique for 3 months (Kumar
et al., 2018). The results reported much higher success rates than the
control group, whose members did not attend the training (Kumar
etal, 2018).

3.6 | External stimulation

Five of the 20 studies (Erlacher, Schmid, Bischof, et al., 2020; Erlacher,
Schmid, Schuler, et al., 2020; Kumar et al., 2018; Paul et al., 2014;
Schmid & Erlacher, 2020) used external stimuli to induce lucid dreams,

including odour, auditory, visual, and tactile stimulation.

3.6.1 | Odour stimulation

In the Erlacher, Schmid, Schuler, et al. (2020) study, the participants
were conditioned through odour stimulation with RT. The desired
outcome was that the participants would be able to perform RT in
their dreams and become lucid when odour cues were delivered. The

results did not indicate a significant increase in lucid participants

compared with the control group (Erlacher, Schmid, Schuler,
et al., 2020). This not only implied that odour stimulation might not be
a powerful induction technique but also further confirmed that RT
with WBTB might not be effective.

3.6.2 | Auditory stimulation

Auditory stimulation was employed in four studies (i.e., Carr
et al, 2020; Erlacher, Schmid, Bischof, et al., 2020; Schmid &
Erlacher, 2020). In the Carr et al. (2020) study, significant increases in
LDF and the number of lucid participants were detected. However,
auditory stimulation was combined with visual cues. Hence, the effec-
tiveness of this technique alone could not be confirmed. In another
study the results were ambiguous, as a significant difference was
detected only in subjectively measured LDF and lucid participants
(Erlacher, Schmid, Bischof, et al., 2020).

3.6.3 | Visual stimulation

Two studies (i.e., Carr et al., 2020; Paul et al., 2014) delivered visual
stimuli (flashing red light-emitting diodes), while the participants were
sleeping. Significant results were reported in the study by Carr et al.
(2020) but it could not be explained by either visual or auditory cues,
as discussed earlier. Paul et al. (2014) concluded that this induction

method was ineffective in their study.

3.64 | Tactile stimulation

Paul et al. (2014) delivered tactile stimuli to the ankles, wrists, and
index fingers of another group of participants. The researchers
reported that the proportion of lucid participants was also rather low
(Paul et al., 2014).

3.7 | Substance intervention

Two of the 20 studies (Kern et al., 2017; LaBerge et al., 2018) used
substances to induce lucid dreams in the participants, including L-
alpha glycerylphosphorylcholine (a-GPC) and galantamine.

3.7.1 | L-alpha glycerylphosphorylcholine

L-alpha glycerylphosphorylcholine is one of the precursors of acetyl-
choline that can cross the brain-blood barrier (Kern et al., 2017).
Compared with donepezil, which was analysed in the previous sys-
tematic review (i.e., Stumbrys et al., 2012), a-GPC may have fewer
side-effects (Kern et al., 2017). The researchers provided two a-GPC
capsules, each containing 1.2 g a-GPC, to each of the 40 participants.
No significant effect was reported (Kern et al., 2017).

85UB917 SUOWLIOD 9AIER1D) 3edt|dde auy Aq peussnob afe sapoiie YO ‘8sh J0 Sa|nJ 10} Areiq1 SUIIUO 431 UO (SUOIPUO-PUE-SWBIWOD" A8 1M ARelq 1 Bul |UO//:SA1Y) SUONIPUOD pUe SWe | 841 89S *[9202/£0/20] U0 AeiqiTauliuo A3|IM ‘98.ET SITTTT OT/10p/wWod Ao IM Akelq iUl juo//:SdNy WoJj papeo|umoq ‘€ ‘€202 ‘698259ET



TAN anp FAN

gi)urnal of ESRSWVMF 9 of 14

3.7.2 | Galantamine

Galantamine is a fast-acting acetylcholinesterase inhibitor with few
side-effects (LaBerge et al., 2018). The researchers distributed O, 4,
and 8 mg galantamine to 121 participants. A significant positive corre-
lation was found between the dose of galantamine and the number of
lucid participants (LaBerge et al., 2018).

3.7.3 | Cortical stimulation

Two of the 20 studies included in the present review (i.e., Blanchette-
Carriére et al., 2020; Stumbrys et al., 2013) adopted cortical stimula-
tion, including transcranial alternating current stimulation (tACS) and

transcranial direct current stimulation (tDCS).

3.7.4 | Transcranial alternating current stimulation

For tACS an alternating current, at a pre-determined frequency and
intensity, is delivered to the scalp of a participant via electrodes for
lucid dream induction (Blanchette-Carriére et al., 2020). It was sug-
gested that tACS could modulate cerebral oscillations and subse-
quently alter the pertinent cognitive processes (Blanchette-Carriére
et al., 2020). In the study by Blanchette-Carriére et al. (2020), tACS at
40 Hz with an intensity of 250 pA was delivered to the participants
for a total of 2.5 min. Comparing with the sham group, no effect on

lucid dream induction was detected (Blanchette-Carriére et al., 2020).

3.7.5 | Transcranial direct current stimulation

The Stumbrys et al. (2013) study was the only one that used tDCS.
They first tested the participants’ sensitivity to tDCS and then deliv-
ered 1 mA tDCS over the dorsolateral prefrontal cortex (DLPFC) for
10 min while the participants were in REM periods (Stumbrys
et al., 2013). The results indicated that the self-reported dream lucid-
ity increased under the condition of tDCS, although the effect was
mild (Stumbrys et al., 2013).

4 | DISCUSSION

The present review summarised and analysed 19 articles reporting
empirical studies on lucid dream induction techniques published after
2010, with a focus on the efficiency of such techniques. A total of
14 induction techniques and an induction condition (i.e., WBTB) were
identified, several of which were potentially efficient, although future
replications are necessary to verify their reliability. In addition, a modi-
fied classification system of lucid dream induction techniques based
on the Stumbrys et al. (2012) work was proposed (Table 1), including
categories ‘cognitive techniques’, ‘external stimulation’, ‘substance

intervention’, and ‘cortical stimulation’. Two new categories in the
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present classification replaced the ‘miscellaneous techniques’ in the
previous classification (Stumbrys et al., 2012): ‘substance interven-
tion’ represents the application of drugs; ‘cortical stimulation’
involves the delivery of electrical current to the cerebral cortex. Fur-
thermore, the methodological quality of all the 19 studies included in
the present study was assessed via the Downs and Black (1998)
checklist and is listed in Table 2. Overall, the included studies had a
moderate methodological quality as the mean score was 13.95. The
average Downs and Black (1998) checklist score of the studies
included in the last review (Stumbrys et al., 2012) was significantly dif-
ferent from that of the studies included in the present review.

In order to assess the effectiveness of all the lucid dream induc-
tion techniques from a clearer perspective, we created a table similar
to the ‘traffic light” metaphor in the Stumbrys et al. (2012) review to
define the effectiveness evidence levels (Table 4). Level ‘effective’
means that the technique was shown to be effective in more than one
study without inconsistent evidence; level ‘insufficient/ambiguous’
represents that the technique successfully induced lucid dreams in
only one study or that the results were ambiguous; and level ‘ineffec-
tive’ represents that the technique was not effective. These three
levels corresponds to the ‘green’, ‘yellow’, and ‘red’ in the Stumbrys
et al. (2012) review. In the previous review, six techniques were coded
as ‘green’ (i.e., MILD, reflection, intention, Tholey's combined tech-
nique, light stimulation, and WBTB), nine were coded as ‘yellow’
(i.e., autosuggestion, post-hypnotic suggestion, counting, body image,
donepezil, and auditory, vibro-tactile, electro-tactile, and vestibular
stimulation), and two were coded as ‘red’ (i.e., alpha feedback and
water stimulation) (Stumbrys et al., 2012). In the present review, only
one was rated as ‘effective’ (i.e., MILD), seven were rated as ‘insuffi-
cient/ambiguous’ (i.e., RT, Tholey's combined technique, SSILD, dream
diary, galantamine, and visual and auditory stimulation), and six were
rated as ‘ineffective’ (i.e., MBSR, a-GPC, tACS, tDCS, and tactile and
odour stimulation).

Prior to the discussion of all the other lucid dream induction tech-
niques, a modification to WBTB should first be discussed. In WBTB,
dreamers first need to sleep for several hours, wake up in the early
morning, stay awake for a short period of time, and go back to sleep
(e.g, Dyck et al, 2017; LaBerge et al, 2018; Schmid &
Erlacher, 2020). While it is true that WBTB was considered as an
independent lucid dream induction technique in some of the previous
studies (e.g., Appel et al., 2020; Stumbrys et al., 2012), we identified it
as a condition that can be added to other techniques for the following
reasons. First, in the majority of the previous studies on lucid dream
induction techniques, the effect of WBTB could not be separated
from that of MILD, a technique that contains WBTB, as both of them
were applied together. Specifically, all the studies adopted WBTB in
the last review (Stumbrys et al., 2012) and five of 10 studies applied
WBTB in the present review (e.g., Appel et al., 2020; Aspy, 2020;
Saunders et al., 2017) combined WBTB with the MILD technique.
Second, researchers sometimes confused the operation of WBTB with
that of MILD (Dyck et al., 2017; Schredl et al., 2020). Third, even in
cases where WBTB was not mixed with MILD, it was rarely applied

independently. Four of the 10 studies combined it with other
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cognitive techniques (e.g., dream diary), substance intervention (galan-
tamine) and external stimulation (odour stimulation) (e.g., Erlacher,
Schmid, Schuler, & Rasch, 2020; Erlacher & Stumbrys, 2020; LaBerge
et al., 2018). Only one of the 10 studies separated the effectiveness
of WBTB from other techniques by distributing participants into ‘RT’
group, ‘RT + WBTB’ group, and ‘RT + WBTB + MILD’ group (Aspy
et al, 2017). The results neither showed a significant difference
between ‘RT’ group and ‘RT + WBTB’ group nor did they report a
significant pre- to post-test difference in both of these groups (Aspy
et al., 2017). However, even if a significant effect of WBTB was pre-
sented, it might be equivalently attributable to the combination of RT
and WBTB as it might be to WBTB itself. In light of this, we decided
to identify WBTB as a condition that could affect the induction rates
of the independent lucid dream induction techniques. For instance, if
Aspy et al. (2017) adopted the present lucid dream induction tech-
niques classification, they should describe the first group as ‘RT with-
out WBTB’ and the second group as ‘RT with WBTB’. It needs to be
mentioned that although we identified WBTB as a condition available
for all techniques, there was no study that combined WBTB with cor-
tical stimulation. Future studies may apply such a combination and
assess if WBTB could affect the lucid dream induction rates of cortical
stimuli.

As shown in Table 4, the most effective lucid dream induction
technique reviewed in the present study was MILD, consistent with
the Stumbrys et al. (2012) results. The MILD technique successfully
induced lucid dreams in six studies (e.g., Aspy, 2020; Aspy et al., 2017;
Erlacher & Stumbrys, 2020), confirmed either objectively or subjec-
tively, and was coded as ‘effective’ in Table 4. It was reported to have
had a considerably low success rate only in the judge-rated results of
the Dyck et al. (2017) study. However, it must be remembered that
the significant results were polarised. Half of the studies (e.g., Dyck
et al., 2017; Erlacher & Stumbrys, 2020) reported induction rates
>40%, whereas the other half (e.g., Aspy, 2020; Aspy et al., 2017)
were <20%. No pattern that could explain such discrepancies was
found in study design, participants (e.g., previous experience with
lucid dreams, gender, sample size), procedures, and measures. A possi-
ble explanation for this is that MILD is more effective when the sleep
onset latency (SOL) after mnemonic practices is shorter (Aspy
et al., 2017). However, relevant information was absent. Future stud-
ies could include the participants’ SOL as a variable and explore the
possible correlation between SOL and MILD efficiency.

The RT techniques seemed ineffective in five of six studies that
including it (e.g., Aspy, 2020; Erlacher & Stumbrys, 2020). It was rated
as ‘insufficient/ambiguous’ in Table 4, as the only study reported sig-
nificant results for combined RT with other techniques. Hence, it can-
not be firm evidence proving the efficiency of RT. Inconsistent with
the Stumbrys et al. (2012) review, the effectiveness evidence level of
Tholey's combined technique was ‘insufficient/ambiguous’ because
only one study corroborated its effectiveness (Kumar et al., 2018).
Moreover, in their study, the sample size was extremely small (six in
the experimental group; five in the control group) and the sample was
not representative as all the participants were male students (Kumar

et al, 2018). Nevertheless, considering that the Tholey's combined

technique was coded as ‘green’ in the Stumbrys et al. (2012) review,
it can still be a competitive candidate for future lucid dream studies.

Two new cognitive techniques, SSILD and MBSR, were added to
the present review. In the present review, SSILD was coded as ‘insuf-
ficient/ambiguous’ because it successfully induced lucid dreams in
only one study (Aspy, 2020). However, both of the groups that
applied SSILD also conducted WBTB. Therefore, it was unknown if
the results could be attributed to SSILD alone. As for the MBSR tech-
nique, the finding was unexpected: experienced meditators who did
not attend MBSR training sessions reported significantly more lucid
dreams than naive meditators who received an 8-week MBSR training
(Baird et al., 2019). The researchers suggested that lucid dreaming
was indeed correlated with meditation, but the nature of this relation-
ship was unclear (Baird et al., 2019). SSILD might be inspirational to
the study of such a relationship. One explanation for the mechanism
of SSILD is that increasing attention to perceptual stimuli will elevate
the dreamer's awareness (Aspy, 2020). As this process continues
during one's sleep and REM periods, one will realise that one is in
a dream (Aspy, 2020). Similarly, the researchers speculated that medi-
tation training could increase one's awareness of one's consciousness
(Schooler, 2002). For future studies, researchers could either combine
SSILD and MBSR, or adjust the latter to raise the lucid dream
induction rate.

Visual and auditory cues may be ideal if one intends to induce
lucid dreams with external stimuli, as they were the only two external
techniques applied successfully in the included studies (Carr
et al., 2020; Erlacher, Schmid, Bischof, et al., 2020), although they are
lacking in more evidence and replications and were rated as ‘insuffi-
cient/ambiguous’ in Table 4. They might also be able to boost LDF if
employed with cognitive training (Erlacher, Schmid, Bischof,
et al., 2020), but additional research is required to test more combina-
tions. It must be mentioned that if visual and auditory cues are chosen
as the lucid dream induction techniques, the researchers should first
find the threshold for each participant before the real study com-
mences. Moreover, the source of auditory stimuli may also be essential.
In the Schmid and Erlacher (2020) study, where no significant result
was obtained, the auditory cues that were used were a song and a
musical piece. In contrast, in the two other studies were significant
increases in LDF were found (i.e., Carr et al., 2020; Erlacher, Schmid,
Bischof, et al., 2020), the auditory cues that were used were beeping
sounds and a ring tone. It is possible that the amount of information
that a cue contains affects its effectiveness in inducing lucid dreams.

The original category, ‘miscellaneous techniques’, was changed to
‘substance intervention’, referring to the exclusive use of substances.
Galantamine was reported to be effective in one study and was there-
fore coded as ‘insufficient/ambiguous’. In LaBerge et al.'s (2018)
study, three doses of galantamine (0, 4, and 8 mg) were distributed to
121 participants in a random and counterbalanced order. The results
indicated that as the dose of galantamine increased the participants’
lucidity increased (LaBerge et al., 2018). However, the participants of
this study were recruited from a highly-interested group in a lucid
dream retreat (LaBerge et al., 2018). Although they adopted a double-
blind approach and a control group, this could still bias the results.
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TABLE 4 Empirically based effectiveness evidence level of the included lucid dream induction techniques
Effectiveness evidence/number of studies
Technique including the technique Level Reference
Cognitive techniques
MILD 6/8 Effective Appel et al. (2020), Aspy (2020), Aspy et al.
(2017), Erlacher and Stumbrys (2020),
Saunders et al. (2017)?, Schredl et al. (2020)
RT 1/6 Insufficient/ Saunders et al. (2017)?
ambiguous
Tholey's combined 1/1 Insufficient/ Kumar et al. (2018)
techniques ambiguous
SSILD 1/1 Insufficient/ Aspy (2020)
ambiguous
Dream diary 1/2 Insufficient/ Saunders et al. (2017)?
ambiguous
MBSR 0/1 Ineffective
External stimulation
Visual stimulation 1/2 Insufficient/ Carr et al. (2020)?
ambiguous
Auditory stimulation 1/3 Insufficient/ Carr et al. (2020)?
ambiguous
Tactile stimulation 0/1 Ineffective
Odour stimulation 0/1 Ineffective
Substance intervention
a-GPC 0/1 Ineffective
Galantamine 1/1 Insufficient/ LaBerge et al. (2018)
ambiguous
Cortical stimulation
tACS 0/1 Ineffective
tDCS 0/1 Ineffective

2Means that the technique was combined with other techniques and was not assessed independently.
Abbreviations: a-GPC, L-alpha glycerylphosphorylcholine; MBSR, mindfulness-based stress reduction; MILD, mnemonic induction of lucid dreams; RT,
reality test; SSILD, senses-initiated lucid dream; tACS, transcranial alternating current stimulation; tDCS, and transcranial direct current stimulation.

Cortical stimulation, previously deemed as an external stimulation
(Stumbrys et al., 2012), was isolated and set as a new category. Two
kinds of cortical stimulation were tested in the selected studies: tACS
and tDCS. The study that applied tACS reported no effect of the tech-
nique to lucid dream induction (Blanchette-Carriére et al., 2020). It is
noteworthy that prior to this study, Voss et al. (2014) had reported
that the application of frontal tACS at 25 and 40 Hz had an effect on
self-reflective awareness in dreams. In addition, they further stated
that 58% and 77% of the results of the selected factors in Lucidity in
Dreams (LuCiD) scale with tACS at 25 and 50 Hz were significant
(Voss et al., 2014). However, such findings were not corroborated in
the study conducted by Blanchette-Carriére et al. (2020) despite tACS
being applied at the same frequency. Although both cortical stimuli
did not successfully induce lucid dreams in the previous studies, the
category ‘cortical stimulation’ was not removed from the modified
classification we proposed. Researchers have suggested a connection
between lucidity and the activation of the DLPFC, which allows meta-

cognition during dreaming (Hobson et al., 2000). Moreover, in a study

conducted later, a shift in frontal EEG power at 40 Hz was detected
when the participants were becoming lucid (Voss et al., 2009). Infor-
mation relevant to the effectiveness of cortical stimulation is scarce
compared to the other techniques. Cortical stimulation and the rela-
tionship between brain activity and lucid dream is still worth exploring
in future studies.

Stumbrys et al. (2019) later published an update of the previous
review, in which four studies were not covered by the present review.
First, Sparrow et al. (2013) practiced middle-of-the-night meditation
and ‘dream re-living’ exercise (i.e, MNM/DR intervention), which
required participants to wake up at night, have a meditation period,
rehearse a dream dreamt before, and go back to bed. To interpret
with the present classification, the lucid dream induction techniques
would be meditation and DR with WBTB. The MNM/DR intervention
continued for 3 weeks, and pre- and post-intervention dream reports
were assessed by blinded judges (Sparrow et al., 2013). The results
showed that there was an increase in the number of lucid and pre-

lucid (wondered but did not conclude that the dream was a lucid
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dream) dreams (Sparrow et al., 2013). However, the sudden peak of
the increased number of lucid participants in Week 3 post-awakening
was not explained. Researchers pointed out that such a pattern was
overall consistent with that of participants’ constructive engagement
and reflectiveness but the relationships between lucidity and these
two elements were not assessed (Sparrow et al., 2013). Second, Hol-
zinger et al. (2015) reported that 12 of 16 participants reported being
lucid after writing the dream diary and listening to a hypnosis record-
ing for lucid dreaming for 9 weeks. Nevertheless, the frequency and
duration of recording listening during the 9-week period was not clari-
fied. In addition, researchers mentioned that participants could apply
other lucid dream learning techniques as long as they were recorded
in the diary. Hence, the increased results could be attributable to the
other techniques participants applied. Third, Sanatkaran et al. (2016)
adopted odour stimulation, the smell of red rose essential oil and lav-
ender essential oil, in 26 participants for lucid dream induction. No
significant effect was detected. Lastly, LaMarca and LaBerge (2016)
employed galantamine in 4 and 8 mg doses and a placebo, all with
WBTB, in 121 participants. Comparing with the placebo group, the
number of self-rated lucid participants significantly increased as the
dose increased (LaMarca & LaBerge, 2016), which was consistent with
the findings by LaBerge et al. (2018). Thus, there is evidence that the
MNM/DR intervention, hypnosis recording, and galantamine interven-
tion may have an effect on lucid dream induction. However, further
replications are needed to corroborate such effects, for instance, by
assessing them independently.

As hypothesised, the average methodological quality in the pre-
sent review was significantly higher than that in the Stumbrys et al.
(2012) study because only peer-reviewed articles were considered
and analysed in the present review. All the studies, except for two,
had moderate methodological quality. The average score for external
validity was lower than that in the previous review, while the average
scores for reporting, internal validity - bias, and internal validity -
confounding (selection bias) were higher (Stumbrys et al., 2012). Most
of the studies did not report power and therefore scored zero for item
27 (‘Unable to determine’). The Downs and Black (1998) checklist is
provided in Figure S1.

There were several differences in the rating criteria that could
have contributed to the elevated scores. First, the ratings for item
5 were loose. Considering that the field of lucid dreams is relatively
new and that most of the previous lucid dream studies were explor-
ative, studies comparing at least one confounder obtained a ‘Yes’
answer (2 points). Studies that recruited only one sample group
obtained a ‘Yes’ answer for item 5. Second, for item 24, as long as the
researchers reported the random assignment of induction techniques
after participant recruitment, it was automatically assumed that the
actual process was in the same sequence, and the study obtained a
‘Yes’” answer (1 point).

While the loose ratings for items 5 and 24 might have made the
average score higher than it really was, the overall moderate method-
ological quality was also underrated in terms of the other items. First,
most studies did not report their main findings in the ‘Introduction’ or

‘Methods’ section for the sake of clarity. Thus, the scores for item

2 may not reflect the methodological quality of the studies. Second,
as Stumbrys et al. (2012) mentioned, the Downs and Black (1998)
checklist might be overly strict for such a young field of study such as
lucid dreams. For instance, it may be challenging for researchers to list
all the confounders and adverse events when an agreement on the
possible effects of lucid dreams on sleep quality has not even been
reached. Moreover, most of the studies that were included in the pre-
sent review did not report the proportion of the population and sub-
sequently scored zero for items 11 and 12. For future experimental
reviews, a less rigorous or more appropriate checklist should be
adopted. For instance, based on the analysis above, item 2 should be
discarded as it no longer applies to the American Psychology Associa-
tion (APA) seventh edition. Moreover, for fields that are new and
explorative such as lucid dreaming, it may be better to change item
5 into a question asking whether possible confounders were con-
trolled for in the study. The answers for item 5 can be decreased to
only two answer choices, a ‘Yes’ answer (1 point) for those who
report at least one confounder, and a ‘No’ answer (0 point) for those
who fail to report any confounder. Items 11 and 12 can be combined
into one question asking if the sample was representative of the
population from which the sample participants were recruited. The
answer choices for these two items can remain unchanged, namely,
a ‘Yes’ answer (1 point), a ‘No’ answer (0 point), and an ‘unable to
determine’ answer (O point). Lastly, for studies assessing lucid dream
induction techniques, item 17 can be changed into a question asking
if any follow-up was conducted or can be even discarded until evi-
dence showing a long-term effect of lucid dream induction tech-
niques appear. The reason is that most of the lucid dream induction
techniques are to bring immediate effect and that most of them
were unreliable and ineffective, as shown in previous studies. Stable
long-term effects of lucid dream induction techniques should there-
fore be a topic to be discussed in the future rather than in the
present.

The present study had several strengths. First, it provided inte-
grated information on the lucid dream induction techniques pub-
lished in the past 12 years, supplementing the existing information
in this field. Second, only peer-reviewed studies were included.
Hence, to a certain extent, the reliability of the results was ensured.
However, this could also be a drawback because non-peer-
reviewed studies, unpublished studies, dissertations, and confer-
ence contents were neglected. This implies that the findings of the
present review are less comprehensive. Third, a modified classifica-
tion system of lucid dream induction techniques was proposed so
that the types of techniques included would be more varied. This
classification system version could be beneficial if an increasing
number of substances and kinds of cortical stimulation were found
to be applicable to lucid dream induction. Fourth, the empirical data
about the methodological quality of the included studies might be
helpful references for assessing the reliability of lucid dream induc-
tion techniques. However, as discussed earlier, the Downs and
Black (1998) checklist scores might be biased. Thus, care must be
exercised when referring to the results of the Downs and Black
(1998) checklist.

85UB917 SUOWLIOD 9AIER1D) 3edt|dde auy Aq peussnob afe sapoiie YO ‘8sh J0 Sa|nJ 10} Areiq1 SUIIUO 431 UO (SUOIPUO-PUE-SWBIWOD" A8 1M ARelq 1 Bul |UO//:SA1Y) SUONIPUOD pUe SWe | 841 89S *[9202/£0/20] U0 AeiqiTauliuo A3|IM ‘98.ET SITTTT OT/10p/wWod Ao IM Akelq iUl juo//:SdNy WoJj papeo|umoq ‘€ ‘€202 ‘698259ET



TAN anp FAN

gi)urnal of ESRS,‘W\JMF 13 0of 14

CONFLICT OF INTEREST

We do not have conflicts of interests.

DATA AVAILABILITY STATEMENT
Data sharing not applicable to this article as no datasets were gener-
ated during the current study

ORCID

Shuyue Tan " https://orcid.org/0000-0003-4121-5270

Jialin Fan " https://orcid.org/0000-0003-1530-4739

REFERENCES

Appel, K., Fillhase, S., Kern, S., Kleinschmidt, A., Laukemper, A., Lith, K.,
Steinmetz, L., & Vogelsang, L. (2020). Inducing signal-verified lucid
dreams in 40% of untrained novice lucid dreamers within two nights in
a sleep laboratory setting. Consciousness and Cognition, 83, 102960.
https://doi.org/10.1016/j.concog.2020.102960

Aspy, D. J. (2020). Findings from the international lucid dream induction
study. Frontiers in Psychology, 11, 1746. https://doi.org/10.3389/
fpsyg.2020.01746

Aspy, D. J., Delfabbro, P., Proeve, M., & Mohr, P. (2017). Reality testing
and the mnemonic induction of lucid dreams: Findings from the
National Australian Lucid Dream Induction Study. Dreaming, 27(3),
206-231. https://doi.org/10.1037/drm0000059

Baird, B., Riedner, B. A, Boly, M., Davidson, R. J., & Tononi, G. (2019).
Increased lucid dream frequency in long-term meditators but not fol-
lowing mindfulness-based stress reduction training. Psychology of Con-
sciousness: Theory, Research, and Practice, 6(1), 40-54. https://doi.org/
10.1037/cns0000176

Blanchette-Carriere, C., Julien, S.-H., Picard-Deland, C., Bouchard, M.,
Carrier, J., Paquette, T., & Nielsen, T. (2020). Attempted induction of
signalled lucid dreaming by transcranial alternating current stimulation.
Consciousness and Cognition, 83, 102957. https://doi.org/10.1016/j.
concog.2020.102957

Carr, M., Konkoly, K., Mallett, R., Edwards, C., Appel, K., & Blagrove, M.
(2020). Combining Presleep cognitive training and REM-sleep stimula-
tion in a laboratory morning nap for lucid dream induction. Psychology
of Consciousness: Theory, Research, and Practice, 7. https://doi.org/10.
1037/cns0000227

Carr, M., & Nielsen, T. (2017). A novel differential susceptibility framework
for the study of nightmares: Evidence for trait sensory processing sen-
sitivity. Clinical Psychology Review, 58, 86-96. https://doi.org/10.
1016/j.cpr.2017.10.002

Dane, J. R. (1984). A comparison of waking instructions and posthypnotic
suggestion for lucid dream induction (hypnosis, dream control, night-
mares). (Order No. 8503800) [Doctoral dissertation, Georgia State
University]. ProQuest Dissertations and Theses Global.

Deeks, J., Dinnes, J., D'Amico, R., Sowden, A., Sakarovitch, C., Song, F.,
Petticrew, M., & Altman, D. (2003). Evaluating non-randomised inter-
vention studies. Health Technology Assessment, 7(27), 1-73. https://
doi.org/10.3310/hta7270

Downs, S. H., & Black, N. (1998). The feasibility of creating a checklist for
the assessment of the methodological quality both of randomised and
non-randomised studies of health careilnterventions. Journal of Epide-
miology & Community Health, 52(6), 377-384. https://doi.org/10.
1136/jech.52.6.377

Dyck, S., Kummer, N., Kénig, N., Schredl, M., & Kiihnel, A. (2018). Effects
of lucid dream. Induction on external-rated lucidity, dream emotions,
and dream bizarreness. International Journal of Dream Research, 11(1),
74-78. https://doi.org/10.11588/ijodr.2018.1.43867

Dyck, S., Schredl, M., & Kiihnel, A. (2017). Lucid dream induction using
three different cognitive techniques. International Journal of Dream

eep
Research

Research, 10(2), 151-156. https://doi.org/10.11588/ijodr.2017.2.
37498

Ellis, J. G., De Koninck, J., & Bastien, C. H. (2020). Managing insomnia
using lucid dreaming training: A pilot study. Behavioral Sleep Medicine,
19(2), 273-283. https://doi.org/10.1080/15402002.2020.1739688

Erlacher, D., Schmid, D., Bischof, F., Hammer, J., & Stumbrys, T. (2020).
Ring, ring, ring... are you dreaming? Combining acoustic stimulation
and reality testing for lucid dream induction: A sleep laboratory study.
International Journal of Dream Research, 13(2), 267-273. https://doi.
org/10.11588/ijodr.2020.2.74880

Erlacher, D., Schmid, D., Schuler, S., & Rasch, B. (2020). Inducing lucid
dreams by olfactory-cued reactivation of reality testing during early-
morning sleep: A proof of concept. Consciousness and Cognition, 83,
102975. https://doi.org/10.1016/j.concog.2020.102975

Erlacher, D., & Schredl, M. (2010). Practicing a motor task in a lucid dream
enhances subsequent performance: A pilot study. The Sport Psycholo-
gist, 24(2), 157-167. https://doi.org/10.1123/tsp.24.2.157

Erlacher, D., & Stumbrys, T. (2020). Wake up, work on dreams, back to bed
and lucid dream: A sleep laboratory study. Frontiers in Psychology, 11,
1383. https://doi.org/10.3389/fpsyg.2020.01383

Hartling, L., Brison, R. J., Crumley, E. T., Klassen, T. P., & Pickett, W.
(2004). A systematic review of interventions to prevent childhood
farm injuries. Pediatrics, 114(4), e483-e496. https://doi.org/10.1542/
peds.2003-1038-I

Hobson, J. A., Pace-Schott, E. F., & Stickgold, R. (2000). Dreaming and
the brain: Toward a cognitive neuroscience of conscious states.
Behavioral and Brain Sciences, 23(6), 793-842. https://doi.org/10.
1017/s0140525x00003976

Holzinger, B., Klosch, G., & Saletu, B. (2015). Studies with lucid dreaming
as add-on therapy to gestalt therapy. Acta Neurologica Scandinavica,
131(6), 355-363. https://doi.org/10.1111/ane.12362

Holzinger, B., Saletu, B., & Kloésch, G. (2020). Cognitions in sleep: Lucid
dreaming as an intervention for nightmares in patients with posttrau-
matic stress disorder. Frontiers in Psychology, 11. https://doi.org/10.
3389/fpsyg.2020.01826

Kabat-Zinn, J., Lipworth, L., & Burney, R. (1985). The clinical use of
mindfulness meditation for the self-regulation of chronic pain.
Journal of Behavioral Medicine, 8(2), 163-190. https://doi.org/10.
1007/bf00845519

Kern, S., Appel, K., Schredl, M., & Pipa, G. (2017). No effect of a-gpc on
lucid dream induction or dream content. Somnologie, 21(3), 180-186.
https://doi.org/10.1007/s11818-017-0122-8

Konkoly, K., & Burke, C. T. (2019). Can learning to lucid dream promote
personal growth? Dreaming, 29(2), 113-126. https://doi.org/10.1037/
drm0000101

Kueny, S. R. (1985). An examination of auditory cueing in REM sleep for
the induction of lucid dreams. (Order No. 8516455) [Doctoral disserta-
tion, Pacific Graduate School of Psychology]. ProQuest Dissertations
and Theses Global.

Kumar, G., Sasidharan, A., Kumar Nair, A., & Kutty, B. M. (2018). Efficacy
of the combination of cognitive training and acoustic stimulation in eli-
citing lucid dreams during undisturbed sleep - A pilot study using poly-
somnography, dream reports and questionnaires. International Journal
of Dream Research, 11(2), 197-202. https://doi.org/10.11588/ijodr.
2018.2.46417

LaBerge, S. (1980). Lucid dreaming: An exploratory study of consciousness
during sleep (Order No. 8024691) [Doctoral dissertation, Stanford Uni-
versity]. ProQuest Dissertations and Theses Global.

LaBerge, S. (1988). Induction of lucid dreams including the use of the
Dreamlight. Lucidity Letter, 7(2).

LaBerge, S. (1990). Lucid dreaming: Psychophysiological studies of
consciousness during REM sleep. In R. R. Bootzin, J. F. KihIstrom, &
D. L. Schacter (Eds.), Sleep and Cognition. (pp. 109-126).
American Psychological Association. https://doi.org/10.1037/
10499-008

85UB917 SUOWLIOD 9AIER1D) 3edt|dde auy Aq peussnob afe sapoiie YO ‘8sh J0 Sa|nJ 10} Areiq1 SUIIUO 431 UO (SUOIPUO-PUE-SWBIWOD" A8 1M ARelq 1 Bul |UO//:SA1Y) SUONIPUOD pUe SWe | 841 89S *[9202/£0/20] U0 AeiqiTauliuo A3|IM ‘98.ET SITTTT OT/10p/wWod Ao IM Akelq iUl juo//:SdNy WoJj papeo|umoq ‘€ ‘€202 ‘698259ET


https://orcid.org/0000-0003-4121-5270
https://orcid.org/0000-0003-4121-5270
https://orcid.org/0000-0003-1530-4739
https://orcid.org/0000-0003-1530-4739
https://doi.org/10.1016/j.concog.2020.102960
https://doi.org/10.3389/fpsyg.2020.01746
https://doi.org/10.3389/fpsyg.2020.01746
https://doi.org/10.1037/drm0000059
https://doi.org/10.1037/cns0000176
https://doi.org/10.1037/cns0000176
https://doi.org/10.1016/j.concog.2020.102957
https://doi.org/10.1016/j.concog.2020.102957
https://doi.org/10.1037/cns0000227
https://doi.org/10.1037/cns0000227
https://doi.org/10.1016/j.cpr.2017.10.002
https://doi.org/10.1016/j.cpr.2017.10.002
https://doi.org/10.3310/hta7270
https://doi.org/10.3310/hta7270
https://doi.org/10.1136/jech.52.6.377
https://doi.org/10.1136/jech.52.6.377
https://doi.org/10.11588/ijodr.2018.1.43867
https://doi.org/10.11588/ijodr.2017.2.37498
https://doi.org/10.11588/ijodr.2017.2.37498
https://doi.org/10.1080/15402002.2020.1739688
https://doi.org/10.11588/ijodr.2020.2.74880
https://doi.org/10.11588/ijodr.2020.2.74880
https://doi.org/10.1016/j.concog.2020.102975
https://doi.org/10.1123/tsp.24.2.157
https://doi.org/10.3389/fpsyg.2020.01383
https://doi.org/10.1542/peds.2003-1038-l
https://doi.org/10.1542/peds.2003-1038-l
https://doi.org/10.1017/s0140525x00003976
https://doi.org/10.1017/s0140525x00003976
https://doi.org/10.1111/ane.12362
https://doi.org/10.3389/fpsyg.2020.01826
https://doi.org/10.3389/fpsyg.2020.01826
https://doi.org/10.1007/bf00845519
https://doi.org/10.1007/bf00845519
https://doi.org/10.1007/s11818-017-0122-8
https://doi.org/10.1037/drm0000101
https://doi.org/10.1037/drm0000101
https://doi.org/10.11588/ijodr.2018.2.46417
https://doi.org/10.11588/ijodr.2018.2.46417
https://doi.org/10.1037/10499-008
https://doi.org/10.1037/10499-008

140f14 | [OHEEE .. ...

TAN anp FAN

Research

LaBerge, S., LaMarca, K., & Baird, B. (2018). Pre-sleep treatment with
galantamine stimulates lucid dreaming: A double-blind, placebo-con-
trolled, crossover study. PLoS One, 13(8), €0201246. https://doi.org/
10.1371/journal.pone.0201246

LaBerge, S., Levitan, L., & Dement, W. C. (1986). Lucid dreaming: Physio-
logical correlates of consciousness during REM sleep. The Journal of
Mind and Behavior, 7(2/3), 251-258.

LaBerge, S., & Rheingold, H. (1990). Exploring the world of lucid dreaming.
Ballantine Books.

LaMarca, K., & LaBerge, S. (April 2016). Cholinergic enhancement
increases lucid dreaming in post-intervention sleep. The Science of
Consciousness.

Ogilvie, R., Hunt, H., Kushniruk, A., & Newman, J. (1983). Lucid dreams
and the arousal continuum. Lucidity Letter, 2(2).

Ogilvie, R. D., Hunt, H. T., Tyson, P. D., Lucescu, M. L., & Jeakins, D. B.
(1982). Lucid dreaming and alpha activity: A preliminary report. Percep-
tual and Motor Skills, 55(3), 795-808. https://doi.org/10.2466/pms.
1982.55.3.795

Paul, F., Schadlich, M., & Erlacher, D. (2014). Lucid dream induction by
visual and tactile stimulation: An exploratory sleep laboratory study.
International Journal of Dream Research, 7(1), 61-66. https://doi.org/
10.11588/ijodr.2014.1.13044

Paulsson, T., & Parker, A. (2006). The effects of a two-week reflection-
intention training program on lucid dream recall. Dreaming, 16(1), 22-
35. https://doi.org/10.1037/1053-0797.16.1.22

Sanatkaran, A., Bahari, F., Ansari, A., & Atashi, N. (2016). The effect of red
rose essential oil and lavender aromatherapy on the frequency of lucid
dreaming, recalling dreams and sleep quality in female students. Medi-
terranean journal of. Social Sciences, 7(3 S3), 83-88.

Saunders, D. T., Clegg, H., Roe, C. A., & Smith, G. D. (2017). Exploring the
role of need for cognition, field independence and locus of control on
the incidence of lucid dreams during a 12-week induction study.
Dreaming, 27(1), 68-86. https://doi.org/10.1037/drm0000044

Saunders, D. T., Roe, C. A, Smith, G., & Clegg, H. (2016). Lucid dreaming
incidence: A quality effects meta-analysis of 50 years of research. Con-
sciousness and Cognition, 43, 197-215. https://doi.org/10.1016/j.
concog.2016.06.002

Schéadlich, M., & Erlacher, D. (2012). Applications of lucid dreams: An
online study. International Journal of Dream Research, 5(2), 134-138.
https://doi.org/10.11588/ijodr.2012.2.9505

Schmid, D., & Erlacher, D. (2020). Lucid dream induction by auditory stim-
ulation and reality testing during early-morning sleep. International
Journal of Dream Research, 13(1), 99-104. https://doi.org/10.11588/
ijodr.2020.1.71695

Schooler, J. W. (2002). Re-representing consciousness: Dissociations
between experience and meta-consciousness. Trends in Cognitive
Sciences, 6(8), 339-344. https://doi.org/10.1016/s1364-6613(02)
01949-6

Schredl|, M. (2002). Questionnaires and diaries as research instruments in
dream research: Methodological issues. Dreaming, 12(1), 17-26.
https://doi.org/10.1023/a:1013890421674

Schred|, M., Dyck, S., & Kuhnel, A. (2020). Inducing lucid dreams: The
wake-up-back-to-bed technique in the home setting. Dreaming, 30(4),
287-296. https://doi.org/10.1037/drm0000152

Soffer-Dudek, N. (2020). Are lucid dreams good for us? Are we
asking the right question? A call for caution in lucid dream research.
Frontiers in Neuroscience, 13, 1423. https://doi.org/10.3389/fnins.
2019.01423

Sparrow, G. S., Thurston, M., & Carlson, R. (2013). Dream reliving and
meditation as a way to enhance reflectiveness and constructive
engagement in dreams. International Journal of Dream Research, 6(2),
84-93.

Spoormaker, V. I, & van den Bout, J. (2006). Lucid dreaming treatment for
nightmares: A pilot study. Psychotherapy and Psychosomatics, 75(6),
389-394. https://doi.org/10.1159/000095446

Spoormaker, V. I, van den Bout, J., & Meijer, E. J. (2003). Lucid dreaming
treatment for nightmares: A series of cases. Dreaming, 13(3), 181-186.
https://doi.org/10.1023/a:1025325529560

Stewart, D. W., & Koulack, D. (1989). A rating system for lucid dream con-
tent. Imagination, Cognition and Personality, 9(1), 67-74. https://doi.
org/10.2190/nnp2-22v0-6k7h-a6j8

Stocks, A., Carr, M., Mallett, R., Konkoly, K., Hicks, A., Crawford, M.,
Schredl, M., & Bradshaw, C. (2020). Dream lucidity is associated with
positive waking mood. Conscioushess and Cognition, 83, 102971.
https://doi.org/10.1016/j.concog.2020.102971

Stumbrys, T., & Daniels, M. (2010). An exploratory study of creative prob-
lem solving in lucid dreams: Preliminary findings and methodological
considerations. International Journal of Dream Research, 3(2), 121-129.
https://doi.org/10.11588/ijodr.2010.2.6167

Stumbrys, T., Erlacher, D., Schidlich, M., & Schredl, M. (2012). Induction of
lucid dreams: A systematic review of evidence. Consciousness and Cogni-
tion, 21(3), 1456-1475. https://doi.org/10.1016/j.concog.2012.07.003

Stumbrys, T., Erlacher, D., & Schred|, M. (2013). Testing the involvement
of the prefrontal cortex in lucid dreaming: A tDCS study. Consciousness
and Cognition, 22(4), 1214-1222. https://doi.org/10.1016/j.concog.
2013.08.005

Stumbrys, T., Schadlich, M., & Erlacher, D. (2019). Lucid Dream Induction.
In K. Valli & R. J. Hoss (Eds.), Dreams: Understanding biology, psychol-
ogy, and culture (Vol. 1, pp. 283-290). Greenwood, an Imprint of ABC-
CLIO, LLC.

Taitz, I. (2011). Learning lucid dreaming and its effect on depression in
undergraduates. International Journal of Dream Research, 4(2), 117-
126. https://doi.org/10.11588/ijodr.2011.2.9123

Tholey, P. (1983). Techniques for inducing and manipulating lucid dreams.
Perceptual and Motor Skills, 57(1), 79-90. https://doi.org/10.2466/
pms.1983.57.1.79

Van Eeden, F. (1913). A study of dreams. Proceedings of the Society for Psy-
chical Research, 26, 431-461.

Voss, U., Holzmann, R., Hobson, A., Paulus, W., Koppehele-Gossel, J.,
Klimke, A., & Nitsche, M. A. (2014). Induction of self awareness in dreams
through frontal low current stimulation of gamma activity. Nature Neuro-
science, 17(6), 810-812. https://doi.org/10.1038/nn.3719

Voss, U., Holzmann, R, Tuin, I., & Hobson, A. J. (2009). Lucid dreaming: A
state of consciousness with features of both waking and Non-Lucid
Dreaming. Sleep, 32(9), 1191-1200. https://doi.org/10.1093/sleep/
32.9.1191

Voss, U., Schermelleh-Engel, K., Windt, J., Frenzel, C., & Hobson, A. (2013).
Measuring consciousness in dreams: The lucidity and consciousness in
dreams scale. Consciousness and Cognition, 22(1), 8-21. https://doi.
org/10.1016/j.concog.2012.11.001

SUPPORTING INFORMATION
Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Tan, S., & Fan, J. (2023). A systematic
review of new empirical data on lucid dream induction
techniques. Journal of Sleep Research, 32(3), e13786. https://
doi.org/10.1111/jsr.13786

85UB917 SUOWLIOD 9AIER1D) 3edt|dde auy Aq peussnob afe sapoiie YO ‘8sh J0 Sa|nJ 10} Areiq1 SUIIUO 431 UO (SUOIPUO-PUE-SWBIWOD" A8 1M ARelq 1 Bul |UO//:SA1Y) SUONIPUOD pUe SWe | 841 89S *[9202/£0/20] U0 AeiqiTauliuo A3|IM ‘98.ET SITTTT OT/10p/wWod Ao IM Akelq iUl juo//:SdNy WoJj papeo|umoq ‘€ ‘€202 ‘698259ET


https://doi.org/10.1371/journal.pone.0201246
https://doi.org/10.1371/journal.pone.0201246
https://doi.org/10.2466/pms.1982.55.3.795
https://doi.org/10.2466/pms.1982.55.3.795
https://doi.org/10.11588/ijodr.2014.1.13044
https://doi.org/10.11588/ijodr.2014.1.13044
https://doi.org/10.1037/1053-0797.16.1.22
https://doi.org/10.1037/drm0000044
https://doi.org/10.1016/j.concog.2016.06.002
https://doi.org/10.1016/j.concog.2016.06.002
https://doi.org/10.11588/ijodr.2012.2.9505
https://doi.org/10.11588/ijodr.2020.1.71695
https://doi.org/10.11588/ijodr.2020.1.71695
https://doi.org/10.1016/s1364-6613(02)01949-6
https://doi.org/10.1016/s1364-6613(02)01949-6
https://doi.org/10.1023/a:1013890421674
https://doi.org/10.1037/drm0000152
https://doi.org/10.3389/fnins.2019.01423
https://doi.org/10.3389/fnins.2019.01423
https://doi.org/10.1159/000095446
https://doi.org/10.1023/a:1025325529560
https://doi.org/10.2190/nnp2-22v0-6k7h-a6j8
https://doi.org/10.2190/nnp2-22v0-6k7h-a6j8
https://doi.org/10.1016/j.concog.2020.102971
https://doi.org/10.11588/ijodr.2010.2.6167
https://doi.org/10.1016/j.concog.2012.07.003
https://doi.org/10.1016/j.concog.2013.08.005
https://doi.org/10.1016/j.concog.2013.08.005
https://doi.org/10.11588/ijodr.2011.2.9123
https://doi.org/10.2466/pms.1983.57.1.79
https://doi.org/10.2466/pms.1983.57.1.79
https://doi.org/10.1038/nn.3719
https://doi.org/10.1093/sleep/32.9.1191
https://doi.org/10.1093/sleep/32.9.1191
https://doi.org/10.1016/j.concog.2012.11.001
https://doi.org/10.1016/j.concog.2012.11.001
https://doi.org/10.1111/jsr.13786
https://doi.org/10.1111/jsr.13786

	A systematic review of new empirical data on lucid dream induction techniques
	1  INTRODUCTION
	2  METHODS
	2.1  Literature search
	2.2  Inclusion and exclusion criteria
	2.3  Procedure
	2.4  Data analysis

	3  RESULT
	3.1  Included and excluded studies
	3.2  Descriptive information
	3.3  Methodological quality
	3.4  Lucid dream induction techniques
	3.5  Cognitive techniques
	3.5.1  Mnemonic induction of lucid dreams
	3.5.2  Reality test
	3.5.3  Dream diary
	3.5.4  Senses-initiated lucid dream
	3.5.5  Mindfulness-based stress reduction
	3.5.6  Tholey's combined technique

	3.6  External stimulation
	3.6.1  Odour stimulation
	3.6.2  Auditory stimulation
	3.6.3  Visual stimulation
	3.6.4  Tactile stimulation

	3.7  Substance intervention
	3.7.1  L-alpha glycerylphosphorylcholine
	3.7.2  Galantamine
	3.7.3  Cortical stimulation
	3.7.4  Transcranial alternating current stimulation
	3.7.5  Transcranial direct current stimulation


	4  DISCUSSION
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


