


Yes, lucid dreaming is associated with partial prefrontal reactivation during REM sleep, but
not the DLPFC alone.

1. Introduction

Lucid dreaming is neurobiologically associated with the reactivation of dorsolateral prefrontal cortex during REM sleep, but the
evidence supports this as a partial, network-level association rather than a cleanly isolated DLPFC switch. Foundational REM
imaging studies show that ordinary REM sleep is marked by reduced activity in dorsolateral prefrontal cortex and related
frontoparietal regions, a pattern long linked to reduced insight and self-monitoring in typical dreams (Maquet et al., 1996; Muzur et
al., 2002; Dang-Vu et al., 2010). Against that baseline, the strongest direct lucid-dream evidence comes from a verified EEG/fMRI
case study showing greater activation in prefrontal, parietal, precuneus, and occipito-temporal regions during lucid versus non-lucid
REM sleep, interpreted as reactivation of areas usually deactivated in REM (  Dresler et al., 2012). Later reviews and trait studies
converge on increased activity or connectivity in anterior prefrontal and frontoparietal systems, but they also emphasize that the
field still relies heavily on small samples, case studies, and indirect markers (  Filevich et al., 2015;  Baird et al., 2018; Mutz &
Javadi, 2017).

The main uncertainty is anatomical specificity. Several papers explicitly implicate right DLPFC in lucid REM sleep, but others point
more strongly to frontopolar, ventromedial, parietal, or posterior hot-zone mechanisms, and one recent replication found no artifact-
free increase in frontolateral 40 Hz power during lucid REM itself (Oldoni et al., 2024; Neider et al., 2010; Siclari et al., 2014; Baird et
al., 2022).

Is lucid dreaming neurobiologically associated with the reactivation of the dorsolateral prefrontal cortex during REM
sleep?

N = 8

3 3 2

Yes 38% · Possibly 38% · Mixed 0% · No 25%

FIGURE 1  Consensus on DLPFC reactivation in lucid dreaming

2. Methods

The search ran over more than 170 million research papers indexed in Consensus, including Semantic Scholar, PubMed, and other
scientific sources. It identified 21,824 papers for the main query, then expanded through targeted searches on REM neurobiology,
prefrontal cortex, metacognition, lucid-dream induction, null findings, and related frontoparietal regions. Citation crawling from
seed papers discovered 1,271 additional records. After machine-assisted relevance screening, 243 papers were reviewed, 99 met
the relevance threshold after deduplication, and the 50 most relevant papers were included for synthesis.

Search Strategy

4.1M

Retrieved

23 searches

1 citation graph use

All papers retrieved from 23 searches and 1
citation graph use.

1.4K

Eligible

Papers meeting relevance and quality criteria,
after deduplication

50

Included

Top papers selected to be included in the final
analysis

FIGURE 2  Deep search screening and inclusion workflow

The strategy combined foundational REM imaging, direct lucid-REM studies, trait neuroimaging, stimulation experiments, and
papers testing alternative explanations.
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3. Results

3.1 Key Papers

Three papers anchor the literature because together they define the baseline REM state, the direct lucid-REM contrast, and the
broader trait-level frontoparietal account. Maquet et al. established DLPFC deactivation in ordinary REM sleep, Dresler et al.
provided the clearest direct evidence of reactivation during lucid REM, and Baird et al. extended the story from state effects to
waking frontopolar connectivity in frequent lucid dreamers (Maquet et al., 1996;  Dresler et al., 2012;  Baird et al., 2018).

Paper Summary

(  Baird et al., 2018) Establishes REM DLPFC deactivation (Maquet et al., 1996)

(Dang-Vu et al., 2010) Shows prefrontal reactivation in lucid REM (  Dresler et al., 2012)

(Baird et al., 2022) Links frequent lucidity to aPFC connectivity (  Baird et al., 2018)

FIGURE 3  Foundational papers for lucid dreaming neurobiology

3.2 Direct State Evidence

The most direct test of the question is the lucid-versus-non-lucid REM comparison. In one signal-verified lucid dreamer, lucid REM
showed strong activation in bilateral precuneus, cuneus, parietal lobules, prefrontal cortex, and occipito-temporal cortex relative to
non-lucid REM, and the authors interpreted this as reactivation of areas normally deactivated during REM (  Dresler et al., 2012).
Later summaries specify that this pattern included right DLPFC and bilateral frontopolar cortex, consistent with regained
metacognitive insight during lucid dreams (  Filevich et al., 2015; Oldoni et al., 2024).

Feature Result

Study type EEG/fMRI lucid vs non-lucid REM (  Dresler et al., 2012)

Participants Four experienced lucid dreamers (  Dresler et al., 2012)

Verified analyzable lucid episodes One subject, two episodes (  Dresler et al., 2012)

Main activated regions Prefrontal, parietal, precuneus, occipito-temporal (  Dresler et al., 2012)

Interpretation Reactivation of normally deactivated REM areas (  Dresler et al., 2012)

Key limitation Essentially single-subject fMRI evidence (  Baird et al., 2018)

FIGURE 4  Landmark lucid versus non-lucid REM study

This is the strongest direct evidence for DLPFC reactivation, but it remains low-precision because analyzable fMRI data came from
only one participant.

3.3 Converging and Contradictory Signals

Several independent lines converge on more wake-like frontal involvement in lucid dreaming. EEG work described lucid dreaming
as a hybrid REM state with greater frontal and frontolateral 40-Hz power and coherence than ordinary REM, though localization was
limited and DLPFC reactivation was predicted rather than directly measured (Voss et al., 2009). Stimulation over DLPFC during
REM modestly increased self-rated lucidity, but only in frequent lucid dreamers, and external ratings became nonsignificant after
controlling for report length (  Stumbrys et al., 2013).
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Other findings complicate a simple DLPFC story. A later reanalysis found higher REM density during lucid REM but no artifact-free
increase in frontolateral 40-Hz power after correcting saccadic spike artifacts, arguing against a strong hybrid-state EEG marker
(Baird et al., 2022). Siclari et al. also found that dreaming in general tracks posterior hot-zone activation, with prefrontal high-
frequency increases during REM appearing especially linked to thought-like content rather than serving as the universal substrate of
dreaming (Siclari et al., 2014).

3.4 Network-Level Alternatives

The broader corpus points to a distributed frontoparietal-metacognitive network rather than DLPFC in isolation. Frequent lucid
dreamers show increased resting-state connectivity between left anterior prefrontal cortex and bilateral angular gyrus, middle
temporal gyrus, and right inferior frontal gyrus, with no structural differences in that study (  Baird et al., 2018). Another
metacognition study found greater gray matter volume and stronger thought-monitoring activation in BA9/10 regions in high-
lucidity individuals, linking lucid-dream ability to frontopolar/metacognitive systems (  Filevich et al., 2015).

Not all prefrontal evidence favors DLPFC specifically. A prospective study associated lucidity with better ventromedial but not
dorsolateral prefrontal task performance (Neider et al., 2010). Reviews therefore increasingly frame lucid dreaming as reinstatement
of reflective capabilities across DLPFC, frontopolar, parietal, and precuneus regions, while noting that most conclusions remain
preliminary because online lucid-dream neuroimaging is rare (Mutz & Javadi, 2017).

Results Timeline

Lucid-dream neurobiology has moved from REM baseline maps to small direct-state studies and then to network-based models.

FIGURE 5  Timeline of lucid dreaming studies; larger markers indicate more citations

The arc is consistent: early work established DLPFC suppression in ordinary REM, mid-period studies suggested partial reactivation
during lucidity, and newer work broadened the focus toward frontopolar and frontoparietal connectivity rather than a single cortical
locus.

Top Contributors

Across these included papers, M. Dresler, Benjamin Baird, and F. Siclari appear most often, while Sleep, Consciousness and
Cognition, and Scientific Reports are the most recurrent journals represented in the corpus.

Type Name Papers

Author M. Dresler [b9296aebd3d1508ea43d6329a7c360c0][76bba01ef7ed5918832aeb23f1b5ed98]
[05a23d1105e95d82826d3277cad4723e][ef2fa1190b105845ab2336d9cf5ce941]
[6466742ae3535661bfca71f1e9d27e6c]

Author Benjamin Baird [89bc5f4341eb5fa997cc5caa01c7fed2][bdd6c8f0afaa5bdd8671d2d8e051e437]
[e280a5d05413503993aa8d716576269f][7ce7f4223eb0506f805f0d134b2c6b3d]
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Type Name Papers

Author F. Siclari [7ce7f4223eb0506f805f0d134b2c6b3d][9d5337cc801958bab27a72dca74f325e]
[ddf0169fa3ae51c78ca8099f8d2f372d]

Journal Sleep [b9296aebd3d1508ea43d6329a7c360c0][89bc5f4341eb5fa997cc5caa01c7fed2]
[c6c413a403e559c89dc3718e823aa5c0][a01d8213aed15c78b96d36f88497bafa]

Journal Consciousness and
cognition

[55ca399d18e55fa69b2929cce203444b][16c2e5df30995f29b484c6182a72596f]
[76bba01ef7ed5918832aeb23f1b5ed98][1b26c85fe0d95a109ed6151f3a622df5]

Journal Scientific Reports [bdd6c8f0afaa5bdd8671d2d8e051e437][d178198ac0f0581194e4a184f04b4487]

FIGURE 6  Authors and journals appearing most in corpus

4. Discussion

The evidence supports a real association between lucid dreaming and reactivation of brain regions that are usually downregulated
in REM sleep, and DLPFC is part of that pattern (  Dresler et al., 2012;  Filevich et al., 2015). That conclusion is strengthened by
mechanistic coherence: ordinary REM repeatedly shows DLPFC and frontoparietal deactivation, while lucid dreaming restores
insight, volition, and metacognitive access that these regions support during wakefulness (Muzur et al., 2002; Brown et al., 2012;
Mutz & Javadi, 2017).

The main weakness is that the direct state evidence is thin. The best fMRI contrast is effectively a case study, stimulation effects are
small and subgroup-specific, and EEG frontal gamma findings are partly undermined by artifact concerns (  Dresler et al., 2012; 
Stumbrys et al., 2013; Baird et al., 2022). Several newer syntheses therefore caution against treating DLPFC as the sole or necessary
neural basis of dream consciousness or lucid insight (  Fazekas & Nemeth, 2018; Horton, 2023).

A second limitation is conceptual specificity. Some evidence points more strongly to frontopolar cortex, ventromedial prefrontal
function, parietal cortex, or posterior hot-zone dynamics than to DLPFC itself (  Baird et al., 2018; Neider et al., 2010; Siclari et al.,
2014). The current literature therefore fits a model of partial frontoparietal reinstatement during lucid REM, with DLPFC as one
plausible node, not the exclusive driver.

Claim
Evidence
Strength Reasoning Papers

Lucid REM differs from non-lucid REM
by reactivating normally deactivated
cortical regions.

Moderate

Direct state contrast exists, but
analyzable fMRI evidence is
very small-sample.

Dresler 2012 (  Dresler et al.,
2012)

DLPFC is one of the regions implicated
in this reactivation pattern.

Moderate

Multiple papers support it, but
much evidence is indirect or
review-based.

Filevich 2015 (  Filevich et al.,
2015), Oldoni 2024 (Oldoni et
al., 2024)

Lucid dreaming depends on a broader
frontoparietal/anterior prefrontal
network, not DLPFC alone.

Strong

Supported by direct imaging,
trait connectivity, and multiple
reviews.

Baird 2018 (  Baird et al.,
2018), Mutz 2017 (Mutz &
Javadi, 2017), Dresler 2012 (
Dresler et al., 2012)

Frontal stimulation can causally
increase lucidity.

Moderate

Some induction studies are
positive, but effects are
modest, contested, and
method-sensitive.

Stumbrys 2013 (  Stumbrys
et al., 2013), Scarpelli 2021 (
Scarpelli et al., 2021)
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Claim
Evidence
Strength Reasoning Papers

Frontal gamma elevation is a robust
biomarker of lucid REM.

Weak

Early EEG findings exist, but a
later study attributed key
signals to eye-movement
artifact.

Voss 2009 (Voss et al., 2009),
Baird 2022 (Baird et al., 2022)

FIGURE 7  Key claims and evidence across included studies

5. Conclusion

Across the five sections, the literature supports a qualified yes: lucid dreaming is associated with reactivation of dorsolateral
prefrontal cortex during REM sleep, but that finding is best understood within a broader reactivation of frontoparietal and
metacognitive networks. The most convincing direct evidence is anatomically compatible with DLPFC involvement, yet the field still
lacks large group-level lucid-REM imaging studies and robust causal tests.

Research Gaps

The biggest gap is not whether DLPFC is relevant, but how specifically and necessarily it contributes relative to frontopolar, parietal,
and posterior regions. The corpus is rich in theory and indirect support, but thin in replicated, high-powered, online lucid-REM
neuroimaging and intervention work (Mutz & Javadi, 2017; Salvesen et al., 2024).

Topic/Outcome State Imaging Causal Stimulation Trait Imaging Large Samples

DLPFC activation in lucid REM 3 2 4 1

Frontopolar involvement 3 1 5 2

Parietal and precuneus involvement 4 1 3 2

EEG biomarkers of lucidity 5 3 2 2

Open Research Questions

Large, replicated experiments are needed to determine whether DLPFC reactivation is a cause of lucidity, a correlate of
metacognitive access, or one node in a broader REM network transition.

Question Why

Is DLPFC reactivation necessary for lucid dreaming, or merely
correlated with it?

This would separate a central mechanism from a byproduct of
broader frontoparietal activation.

Which comes first during lucid REM: posterior activation,
parietal activation, or prefrontal reactivation?

Temporal ordering could distinguish core dream consciousness
from later reflective insight.

Can targeted stimulation reliably induce lucid dreams in non-
expert dreamers under blinded conditions?

A robust positive result would provide stronger causal evidence
than current small, subgroup-limited studies.

On current evidence, lucid dreaming is neurobiologically associated with DLPFC reactivation during REM sleep, but only as part of
a wider and still incompletely mapped lucid-dream network.
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These search results were found and analyzed using Consensus, an AI-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright holders’
consent.
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