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Sleep and You



What we will cover

1. The basics of sleep and 
what it involves.

2. How we measure it.
3. Memory consolidation.
4. Dreams.
5. Sleep hygiene.

• And more…

This session will be interactive



24 Hour Society



Everyone sleeps…  
Campbell et al., 1984 (and others)



Sleep across the lifespan



Teenagers and sleep



So why do we sleep?

For many reasons…

LIVER SLEEP
• Detoxification.
• Insulin.
• Bile production.
• Iron storage.
• Helps create blood plasma.
• Regulates blood clotting.
• And more…

• Healing.
• Growth.
• Waste processing.
• Energy conservation.
• Mood regulation.
• Memory consolidation.
• And more…

“If sleep doesn't serve some vital function, it is the biggest mistake 
evolution ever made” – Allan Rechschaffen



This is why it is bad to pull an 
‘all-nighter’…

Yoo et al., 2007
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Sleep
Sleep Deprived



Sleep problems

Are very common:
• Sleep apnea – breathing problems in sleep.
• Hypersomnias – excessive sleepiness.
• Parasomnias – occur while you are falling 

asleep, during sleep or waking up.
• Circadian rhythm sleep-wake disorders.
• Sleep movement disorders.
• Some sleep issues are unique to women (via 

menstrual periods, pregnancy or menopause)
• And more…

But be careful of self-diagnosis



Insomnia



So how do we measure sleep?

Functional Magnetic 
Resonance Imaging 

(fMRI)

Polysomnography 
(PSG)

Electrophysiology 
(EEG)



So how do we measure sleep?

Functional Magnetic 
Resonance Imaging 

(fMRI)

Polysomnography 
(PSG)

Electrophysiology 
(EEG)

 During sleep 

 Sometimes
before/after



Poly = ‘many/much’
Somnus = ‘sleep’

Ography =‘to write’

Eyes

Chin

Head

‘Mastoids’

PSG EEG



So how do we measure sleep?

+ =

+ =

We ‘score’ your sleep.



So how do we measure sleep?

We ‘score’ your sleep using rules.
It’s a bit like reading a sheet of 

music.



We score these signals together to 
create a ‘hypnogram’



What is happening in your brain?

You are drifting off…

CAT DEMO

Stage 1 Sleep



What is happening in your brain?

CAT DEMO

You are enjoying ‘light’ sleep

Stage 2 Sleep



What is happening in your brain?

CAT DEMO

You are ‘out for the count’

Stage 3 + 4 ‘Deep sleep’



What is happening in your brain?

CAT DEMO

You are more likely 
to dream

Rapid Eye Movement (REM) sleep



Memory processing in sleep
• Participants learn series of 

word pairs (e.g., 
alligator-cigar).
•Half nap, half stay awake.

Tucker et al., 2008



Any Questions so far?



What sleep can do to memory, an 
example from Twitter…



Speculated phonetic spelling:‘koʊfeve’

?

May the 31st 2017

The Tweet in question



RetrievalStorageEncoding

Memory Consolidation



Retrieval

Consolidation

StorageEncoding

“The power of recollection undergoes a process of 
ripening and maturing during the time which 
intervenes.” 

- Quintillian first century A.D.

MEMORY CONSOLIDATION



Memory preservation

Memory enhancement

Memory integration

Memory consolidation
as an evolving concept 



Neocortex

Hippocampus

Existing

New

Covfefe

Coffee
Coffin

Covfefe

Sleep and the Tweet

At night on may the 31st



Existing

Coffee
Coffin

Covfefe

The pause detection paradigm

Coff…in

Is there a pause?

Coff...in

Tweet 
consolidation

Existing

Coffee
Coffin

Sleep and the Tweet

More competition = slower to detect



Post-sleepPre-sleep

Dumay & Gaskell (2007)

Empty bars = AM

Dolpheg (novel)

Dolph…in 

Filled bars = PM

Sleep and the Tweet



A bit more on dreaming…



Dreams
• Dreams: successions 

of images, ideas, 
emotions and 
sensations that occur 
involuntarily in the 
mind during sleep.

• “Dreaming is the 
awareness of being 
in an imagined world 
in which things 
happen” (David 
Foulkes).

• Can be personally 
and culturally 
relevant.



Another way of looking at sleep

(Boly et al., 2018)



General properties of dreams
• They often have their own 

‘dream logic’:
• A loss of awareness.
• Acceptance of strange 

things.
• Merging and hyper 

associative properties.
• Loss of directed thought.
• Reduction in logical 

reasoning.
• Poor memory.

• Can incorporate reality: 
sounds, sensations, day 
residue and dream lag.

• Also largely familiar or 
recognisable (Snyder, 1970).

‘Dream Caused by the 
Flight of a Bee around a 
Pomegranate a Second 
Before Waking’ (Dali, 
1944)



Features of dreams
• Far more animals in child 

vs. adult dreams (Foulkes, 
1999).

• Men dream more about 
strangers, sex and 
aggression than women 
(Schredl, 2007).

• Are strongly influenced by 
mental health.

• 25% of people exposed to 
black and white TV when 
growing up dream in black 
and white (Dundee, 2008).

Lemon Garden and 
Tea with Cookies– 
Vitaly Urzhumov 

(2015)



DreamOn App
1970).



Sleep paralysis
1970).

‘The Nightmare’ by Henry 
Fuseli (1781)

• Around 1 in 10 will 
experience sleep 
paralysis.

• Typically occurs when 
waking up or falling 
asleep.

• Can involve terrifying 
multisensory 
hallucinations and 
paralysis.

• Fascinating 
cross-cultural accounts 
and linked with a range 
of paranormal 
experiences.



Lucid Dreaming
1970).
• The conscious 

perception of one’s 
state while dreaming.

• Approx 50% of us will 
experience one 
(Blackmore, 1982).

• You maintain some 
control and ‘wake up’ 
while dreaming.

• Can be trained and has 
been scientifically 
verified.

• Don’t pinch yourself… 
try reading a book.

‘Bedtime Aviation’ by Rob Gonsalves 
(2008)



How are we measuring them?
1970).
• Participants can write or verbally dictate reports 

immediately upon waking.
• Are often instructed to rehearse dream in their heads before 

speaking/writing.
• Dream content is then logged and coded.
• Modern reports are often supplemented by other measures.
• “Poor man’s fMRI” – Robert Stickgold.



Problems with measuring them
1970).
• Demand characteristics.
• Verbosity.
• Memory.
• Participant inference.
• Reliability.
• ‘Sleep inertia’ (tiredness).



Do dreams have a function?
1970).• Are dreams just a slew of random 

nonsense or do they have a 
biological function?

• Dreams are considered by many as 
a ‘free rider’ on a system 
designed to think and sleep 
(Flanagan, 2000).

• Possibly a by-product of ongoing 
memory consolidation during 
sleep.



Threat synthesis?
1970).• A mechanism that would 

help our ancestors (but 
not necessarily us).

• There are several 
proposals (Revonsuo, 
2000):

1. Dreams are non-random.
2. Dreams are specialised 

for simulating threats.
3. Real threats will effect 

dream content.
4. Threats are perceived as 

realistic.
5. Simulation counts as 

‘mental training’.



Do dreams have a function?
1970).• Psychoanalysis (1890s): 

dreams are manifestations 
of unconscious wish 
fulfilment.

• Is controversial – seen by 
many as ‘psychological folk 
art’ and a pseudoscience.

• Many of it’s central 
premises have been since 
been challenged.

• However, modern dream 
discussion techniques such 
as the ‘Ullman Method’ 
have had some therapeutic 
success (Ullman, 1996).



Any Questions so far?



Sleep Hygiene



Tip 1: Keep regular sleep hours



Tip 2: Create a restful environment



Tip 3: Stay active, keep moving



Tip 4: Confront sleeplessness



Tip 5: Write down your worries



Tip 5: Avoid excessive caffeine/booze



Tip 6: night shift mode



Tip 7: Imagine a narrative



In a nutshell…
• Sleep is super important and a 

highly interesting state.
• We can measure it and have 

amazing technology to do this.
• We can relate changes in sleep 

physiology to memory and health.
• There are proactive steps you can 

take to get better sleep.
• It’s possible to learn something 

from Donald Trump’s twitter 
feed! 



Any Questions?


