
Chasing dreams

Dr. Benjamin Stucky

Consciousness: from philosophy to neuroscience
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How much do 
you dream?

Image: nytimes.com



Dream recall frequency (n = 1’537)

Schredl et al (2022) Dream Recall Frequency, Lucid Dream Frequency, and Personality During the Covid-19 Pandemic Imagin Cogn Pers



Participant characteristics

Image: Daisy Dodd-Noble, artofchoice.co  

• openness to experience

• interest in dreams

• age & sex

• …



Image: unsplash.com andrii_c

Is dreaming 
rare during 
sleep?

Are there 
other ways to 
study dreams?



Loomis et al (1937) Cerebral States During Sleep, as Studied by Human Brain Potentials. J Exp Psychol
Image: freepik.com

Awakening Studies



Sleep stages

Images: my.clevelandclinic.org & Fröhlich, F. (2016). Low-frequency oscillations. In F. Fröhlich (Ed.), Network neuroscience Academic Press.

                       



Sleep cycles

Image: Achermann & Tarokh (2014) Human sleep and its regulation Kosmos

NREM-REM 
cycle 1



When do we 
dream?

Art: Salvador Dalí



First lab confirmed 
NREM dream?

Loomis et al. (1937) Cerebral States During Sleep, as Studied by Human Brain Potentials. J Exp Psychol

N2 or N3
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Experience without recall (white dream)

Blake et al (1939) Factors influencing brain potentials during sleep. J Neurophysiol 



REM sleep = dream sleep?

Aserinsky & Kleitman (1953) Regularly occurring periods of eye motility, and concomitant phenomena, during sleep. Science
Image: Courtesy Aserinsky family from smithsonianmag.com, Aserinsky attaches EOG electrodes to his son Armond



How would you define a dream?

Are dreams felt experiences?



A framework for experiences during sleep

• Immersive experiences (= typical dreams)

• Non-immersive imagery

• Thinking

• Other perceptual experiences, Bodily Sensations

• ‘Selfless’ states and ‘contentless’ experiences

Windt et al (2016) Does consciousness disappear in dreamless sleep? Trends in Cognitive Sciences



“What went through your mind?”

Foulkes (1962) Dream reports from different stages of sleep. J Abnorm Soc Psychol

experience with
& without recallexperience 

with recall



Adapted from: Nielsen (2000) A review of mentation in REM and NREM sleep: “covert” REM sleep as a possible reconciliation of two 
opposing models. Behav Brain Sci
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REM vs NREM dreams?
REM NREM

more emotional

vivid

bizarre

narrative

more neutral

thought-like

coherent

less story-like

Martin et al (2020). Structural differences between REM and non-REM dream reports assessed by graph analysis. PloS one
Image: generated by Microsoft Designer



Study diversity (69 Studies since 2000)

Awakening method Environment
alarm 44% laboratory 91%
name 29% at home 7%
other 27% both 1%

Question type Sleep type
mind 75% night 79%
dream 19% nap 21%
other 6%

Multiple awakenings Study days
repeated 81% single 55%
single 18% multiple 45%
both 1%

Icons: freepik.com, Sergei Kokota, Mehwish, 



Recall from 
69 awakening
studies



Adapted from: Nielsen (2000) A review of mentation in REM and NREM sleep: “covert” REM sleep as a possible reconciliation of two 
opposing models. Behav Brain Sci  & Stucky (2025) We are the Sensors of Consciousness! A Review and Analysis on How Awakenings 
During Sleep Influence Dream Recall. Nat Sci Sleep
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Results: experience with recall





Neural correlates of dreaming: delta

Siclari et al. (2017) The neural correlates of dreaming. Nat Neurosci



Slow wave sleep not less dreams

Aamodt et al (2023) EEG Lempel-Ziv complexity varies with sleep stage, but does not seem to track dream experience. Front Hum Neurosci

6%

10%
9%12%

16%
22%

69%

74%

82%



Transcranial Magnetic Stimulation

Massimini et al (2011) Cortical reactivity and effective connectivity during REM sleep in humans Cogn Neurosci



Dream experience not more complex
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Aamodt et al (2023) EEG Lempel-Ziv complexity varies with sleep stage, but does not seem to track dream experience. Front Hum Neurosci



What does 
this mean for 
consciousness 

studies?

Image: unsplash.com Shubham Dhage



Own-name effect

Holtze et al (2021) Are they calling my name? Attention capture is reflected in the neural tracking of attended and ignored speech. Front Neurosci 
Image: freepik.com



Interference hypothesis

Cohen DB, Wolfe G. (1973) Dream recall and repression: Evidence for an alternative hypothesis. J Consult Clin Psychol
Image: freepik.com mamewmy

=   distraction



Functional state-shift hypothesis

Koukkou M, Lehmann D. (1983) Dreaming: the functional state-shift hypothesis. A neuropsychophysiological model. Br J Psychiatry J Ment Sci. 
Image: generated by Microsoft Designer

NREM Wake



Saliency Hypothesis

Cohen DB, MacNeilage PF (1974) A test of the salience hypothesis of dream recall. J Consult Clin Psychol.
Image: freepik.com

NREM REM NREM



Phenomenology

YOU are the most direct «sensor» of qualia

make it more reliable

freepik.com dashu83



Anyone 
experienced a 
lucid dream 

before?

Image: unsplash.com Javardh



Lucid dreams are more like perception

Laberge et al (2018) Smooth tracking of visual targets distinguishes lucid REM sleep dreaming and waking perception 
from imagination Nat Comm



Lucid dreaming communication

Konkoly et al (2021) Real-time dialogue between experimenters and dreamers during REM sleep. Curr Biol



Some experiences present

Demertzi et al. (2009) Coma, Persistent Vegetative States, and Diminished Consciousness. Lancet Neurology



Anesthesia

Wake

Propofol

Xenon

Ketamine

Sarasso et al. (2015) Consciousness and Complexity during Unresponsiveness Induced by Propofol, Xenon, and Ketamine. Current Biology



Anesthesia dreaming

Radek et al (2018) Dreaming and awareness during dexmedetomidine- and propofol-induced unresponsiveness British Journal of Anaesthesia
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“Did you dream during 
unresponsiveness?”



Anesthesia dreaming

Radek et al (2018) Dreaming and awareness during dexmedetomidine- and propofol-induced unresponsiveness British Journal of Anaesthesia
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When did the 
anesthesia 

dreams occur?

How to 
determine the 

timepoint?

Image: unsplash.com, Andrew Ross



Anesthetic dream not more complex
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Bajwa et al (2025) A repeated awakening study exploring the capacity of complexity measures to capture dreaming during propofol sedation. Sci Rep 



Connected consciousness

Implicit Memory

Yes (n) No (n) % Yes p-Value

General 
anesthesia

42 61 41

Deep 
sedation

1 15 6 0.017

Linassi et al (2021) Implicit Memory and Anesthesia: A Systematic Review and Meta-Analysis Life (Basel)



Transformative anesthesia dreams

Image & article from Standford Medicine: med.stanford.edu/news/insights/2024/04/anesthesia-induced-dreams-trauma-recovery.html

Zane died by
suicide at age 18 "I really thought that I 

had visited Zane in 
some other dimension I 

can't explain"

Mare Lucas had 
PTSD ever after



Meaningful anesthesia dream (Patient 1)

PTSD depression anxiety Sleep disturbances

Hack et al (2024) Reduction in Trauma-Related Symptoms After Anesthetic-Induced Intra-Operative Dreaming. The American journal of psychiatry



Some experiences present

Demertzi et al. (2009) Coma, Persistent Vegetative States, and Diminished Consciousness. Lancet Neurology

?



A framework for experiences during sleep & 
anesthesia

• Immersive experiences (= typical dreams)

• Non-immersive imagery

• Thinking

• Other perceptual experiences, Bodily Sensations

• ‘Selfless’ states and contentless experiences

Windt et al (2016) Does consciousness disappear in dreamless sleep? Trends in Cognitive Sciences



“Discovering subtle states of consciousness 
during sleep”

SNF Spark Grant #CRSK-3_237936 

Start: Spring 2026

Duration: 1 year

1-2 research assistants

master theses, internship

Contact: benjamin.stucky@pharma.uzh.ch



Thank you

enjoy your 
dreams tonight

&
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