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WHAT

Sleep is a natural ACTIVE state of rest

e Altered state of consciousness

*Less responsive to our surroundings
than when awake

*Brain activity is different
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WHAT HAPPENS DURING SLEEP

* Brain *Body
* Reviewing & organizing » Clearing toxins from
new information cerebralspinal fluid
* Regulating emotions » Releasing appropriate
* Practicing new skills hormones

* Thus, learning & memory  Repairing damaged tissue &
maintaining healthy tissue



WHAT HAPPENS

* Brain
* Reviewing & organizing
new information
« Regulating emotions
* Practicing new skills
* Thus, learning/memory

DURING SLEEP

*Body

« Clearing toxins from
cerebralspinal fluid

» Releasing appropriate
hormones

» Repairing damaged fissue &
maintaining healthy tissue




MEMORY

*Brain processes and stores information to
use later

Memories are physical

*Remembering involves strengthening
connections between neurons (rain
cells)

A |lot of this happens during sleep



MEMORY TYPES

*Long term

« Near permanent, near infinite storage
« EXPLICIT = facts, events, visual imagery

« PROCEDURAL= skills including motor , visuospatial ,
cognitive (information)

*Short term
« Seconds to minutes, small storage area

*Sensory

* Sight, sound, feel efc.

« < 3 seconds, then either processed or forgotten; serves as
buffer to massive sensory exposure
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*Whole organism involvement

Brain in control via internal
clock



CIRCADIAN RHYTHM

“ABOUT A DAY”

Body’s infernal clock
*Brain - wake & sleep

*Endocrine system — cortisol related to
energy expenditure versus resting

*Digestive system — insulin secretion,
protein creation matches timing of meals

*Muscle strength
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‘Predictable patterns

‘REM and NREM

~FOur stages

Cycles through ~every 90 minutes
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" DESCRIPTION OF STAGES OF HEALTHY SLEEP
IN AN ADULT

« Stage 1 “Restful wake” — lightest sleep, may not feel like
we're asleep. ~5%

» Stage 2 “Light sleep™ but “heavy litting” — consolidating
new learning & memories, ~50%

« Stage 3 “"Deep sleep” —rest and restoration, ~20%

« Stage 4 “"REM sleep” - major muscles deactivated but
brain very active, going through memories, making sense
of emotions, ~25%

*We wake 10-16 times per night, mostly don’t remember unless get up to go to bathroom etc.



Xperience Sampling

in Wakefulness and Sleep

dreaming

dreamless
A S
f A~ ] ) o
mind wandering blank mind imagery thought-like  white dream narrative
{_ A —A 1 — | — A — — A -~
‘I was in high school,
‘I was “| was f fust “| was the teacher asked me a
thinking thinking Just came caleulatin . question but | didn't
‘| was about about o el | F— expeﬂsesg . 'was | |\ now the answer. Then |
reading orchids” “My mind wires" ‘| saw a nowhere DrEE tlng br??m':g realized my dress was
about was empty” bright light” abmul . Y c:ab all dirty. | tried to clean it
gardening” b remﬁm“er with a comb but | would
}/ y y y Wi only make things worse”

41}}}/ Q‘ﬂ}y

V h h;/ y ) Qimj/ ol ©
T T S S S S

Wake Sleep N

Image: Tononi G, Boly M, Cirelli C. 2024. Consciousness and sleep. Neuron.112(10):1568-15%4.




perience Sampling

in Wakefulness and Sleep

dreamless dreaming
' N — _ e—— . —
mind wandering blank mind imagery thought-like  white dream narrative
- A —Ae— | —A e, e — A — A -
. / \ “| was in high school,
‘| was “| was  iust “| was the teacher asked me a
thinking thinking JUR LT Aallon el . question but | didn't
“| was about about out of 1. nl"lethin expensess']' dr;:n??n know the answer. Then |
reading orchids” “My mind wires” | saw nowhere bout 9 but | n':t]'t realized my dress was
about was empty” bright ligh abm‘. . U Eab all dirty. | tried to clean it
gardening” NPRPATIS remﬁm“ €71 | with a comb but | would
V y whel only make things worse”

y l(l}} 4!1 ,V .l‘l}} .41})}/ Ql(!])y

ake eep 3




perience Sampling

in Wakefulness and Sleep

dreamless
A S
Al ) ) ™
mind wandering blank mind imagery thought-like\, white dream narrative

- A —A A —A A — A -

“| was in high school,
‘| was "l was o lust “| was the teacher asked me a

thinking thinking Just came v question but | didn't
“| was about about out of “Somethin expensesg . ;:"r:fn know the answer. Then |
reading orchids” “My mind wires" ‘| saw a nowhere bout g l n% realized my dress was
about was empty” bright light” abc-ul . '. c:ab all dirty. | tried to clean it
gardening” o il mﬁm“ €7 | | with a comb but | would
y j/ o only make things worse”

~

dreaming

HV




mind wandering blank mind

perience Sampling

in Wakefulness and Sleep

“| was
reading
about

gardening”

- A \ N
‘| was
thinking
about
orchids” “My mind
was empty”

/

/

"l was
thinking
about
wires”

/

‘| saw a

bright light”

/

dreamless dreaming
.
' N~ )
imagery thought-like
- e “ e
“| was in high school,
o lust “| was the teacher asked me a
Just Lame : . question but | didn't
out of . . calculahng | was know the answer. Then |
nowhere” | | "Something | | €XpENSes dreaming | | -oajized my dress was
about butlcan' | |y dirty. | tried to clean it
raspberries emember | | ith a comb but | would
}/ V only make things worse/

-1:}}

on/

-11}}




dreamless dreaming
S
—

A
r A N
mind wandering blank mind imagery thought-like  white dream narrative

r _A_ \ — . | — N —A \ —A N — A ~

4 ‘| was in high school,
‘| was | Was o iust “| was - the teacher asked me a

thinking thinking Jusi came caleulatin . question but | didn't
“I was about about ) out of . |l thi expensesg g | was know the answer. Then |

reading orchids” “My mind wires” “1sawa [NNDowhere DHI;E tlng br??m'rrﬁ realized my dress w

about was empty” bright light” abﬂ"'. . Y c:ah all dirty. | tried an it
gardening” _wles PENTICTINC } | vty ut | would
| what . :
nly make things worse

// ) ) j/ ) 1}}/ ﬂy

Wake Sleep




dreasmiless dreaming
—
N ‘ ’
imagery thought-like  white dream narrative
r o = ! b B ¢ & A By ¥ o =%
“I was in high school,
‘| was the teacher asked me a
"l just came , question but | didn't
out of ) | calculatmg | was know the answer. Then |
nowhere” | |"Something || €Xpenses || dreaming " oou 0q my dress was
3b°“'_ I but | cant all dirty. | tned to clean it
raspberries remember | | i a comb but | would
]/ V what only make things worse”

) o) Z/ )

Dl 4»)]/ 4)))V
AT an : ‘

eer




INSOMNIA

« A common sleep disorder
« Characterized by persistent difficulty

e falling asleep?®
* staying asleep™
* Waking up too early*

* Leading to poor sleep quality

* Daytime impairment like fatigue, irritability, poor
concentration

* Despite having sufficient opportunity for sleep

* Not specific number of hours or time of night; in “the eye of the beholder”
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CHRONOTYPES

* Natural preferences of the body for wakefulness and
sleep

* Influenced by genetics and driven by circadian
rhythm

» Affect sleep as well as performance and activity
throughout the day

« Adapting to one’s natural chronotype can improve
sleep quality, energy, and mood
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CHRONOTYPES

8 pm 12 am 4 am 8 am 12 pm
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OMNIA AND SLEEP DEPRIVATION ARE

NOT THE SAME

* Has enough opportunity

to sleep

Sleep « Pulling all-nighters

« No obvious deprivation « Not having enough time

external sleep to sleep due to

: family/work obligations

disruptors

« Significant disruptions from
the environment (eg

newborn)



WHAT IS YOUR CHRONOTYPE?

HOW IS YOUR SLEEP QUALITY?
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AT IS YOUR CHRONOTYPE?

8 pm 12 am 4 am 8 am 12 pm
N I B EE— E— R

~ FEardybird
- Conventional
- Nightowl
HOW IS YOUR SLEEP QUALITY®

FALLING ASLEEP
STAYING ASLEEP
WAKING UP IN THE MORNING
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Tired Sleepy
Worn out, depleted, Close 1o falling asleep,
exhausted, bored, low eyes drooping, head

energy nodding
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Tired Sleepy
Worn out, depleted, Close 1o falling asleep,
exhausted, bored, low eyes drooping, head
energy nodding
Cure: stretch, walk, tea Cure: go fto sleep

Can you tell when you are tired from when you are sleepy?



TYPES OF INSOMNIA

e ACcute

« Short term, often triggered by stress, travel,
ife events

e Chronic

« Long-lasting, occurring at least 3 nights/week
for 3+ months

« Can be due to other medical or
psychological conditions, or as a primary
disorder
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PRIMARY SLEEP

Sleep apnea
*Restless leg syndrome
Narcolepsy

DISOR

DERS



Patient dreaming of being treated by the god
Asclepius (right) behind whom stands Hygeaq; to
left, members of the patient's family



"~ UNDERLYING MEDICAL & MENTAL HEALT
CONDITIONS ASSOCIATED WITH SLEEP DISORDERS

* Chronic pain * Overactive thyroid
«Cancer e Parkinson's disease
e Diabetes * Alzheimer's disease
 Heart disease * Depression and/or
e Asthma anxiety

» Gastroesophageal * AND the drugs we
reflux disease (GERD)  fake for them
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NASA: How Drugs Given to Spiders Affected Their Welbs
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A NASA study from 1995 shows just how different drugs affect the spiders’ ability to make webs




MEDICATIONS KNOWN TO CAUSE INSOMNIA

eDecongestants: Medications containing pseudoephedrine or phenylephrine
eBeta-blockers: Often used for high blood pressure or heart conditions

eSteroids: Medications like prednisone, often used for inflammation, can cause restlessness
e Antidepressants: Specifically SSRIs and tricyclic antidepressants

e Asthma medicines: Beta-agonists and theophylline can cause a jittery, waking effect
eAlzheimer’s medication: Cholinesterase inhibitors like donepezil (Aricept)

eSmoking Cessation aids: Nicotine patches or varenicline (Chantix)

eDiuretics: Taken for high blood pressure, can cause frequent waking to use the bathroom



ATION EFFECTS ON DREAM ’

RECALL FREQUENCY

« Alcohol, Benzodiazepines, Barbiturates
« Decreased REM 15" part of night, then REM pressure to catch up
can lead to nightmares
* Anti-depressants - SSRIs, SNRIs
 May cause abnormal dreams and realistic nightmares
* Less time in REM sleep
» Perception of less dreaming: Once quality of sleep or mental
health symptoms improve, may have less dream recall

* Blood pressure and heart medications like statins, beta-blockers
* Most associated with increase in vivid dreams and nightmares
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BRAIN
% Depression

Increased Risk for Impacted Immunity  Increased Risk for Type 2 I '.I. b H I '.I.
Colorectal Cancer Diabetes rrl a I I y

Less active immunity protectors

36% increased in risk for colorectal called natural killer cells Nearly 3X increased risk for

cancer developing type 2 diabetes

Anxiety

@ Forgetfulness

Fuzzy thinking

48% Higher Blood Pressure 3X

48% increased risk of developing Increased risk of high blood pressure 3X more likely to catch a cold

heart disease u -
=a 33% Increase In

Dementia Risk
U e @ Sleep Deprivation Can
Age Your Brain 3-5

Feeling Hungrier Higher Risk for Obesity Less Appetite Control Yea rs

Higher levels of the hunger hormone  50% higher risk for obesity if you get Lower levels of the appetite-control
ghrelin less than 5 hours of sleep nightly hormone leptin

Source: John Hopkins Medicine
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BRAIN
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Colorectal Cancer Diabetes I a I I y
incr inri early 3X increase d risk for
eveloping type 2 diabetes

Anxiety
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heart disease

Feeling Hungrier i i Less Appetite Control

Higher levels of the hunger hormone  50% higher risk for oMesity if you get Lower levels of the appetite-control
ghrelin less than 5 hours of sleep nightly hormone leptin

Source: John Hopkins Medicine



AGING AND SLEEP




« Circadian pacemaker (SCN) degeneration &
decrease in melatonin secretion

« Less consistent sleep-wake cycle
* Changes in chronotype — more tfoward early
bird
* Likely that most sleep problems due to

* All the medical and psychiatric conditions
mentioned, and meds used 1o freat them



* SLEEP DIFFERENCES IN WOMEN & MEN

» Conclusion: Not major differences for the most
part

* Most differences likely due to gender, eg
social roles, caregiving, work schedules, stress,
health behaviors

« Some biological differences, especially related
to reproductive physiology
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SLEEP IN WOMEN

* Menstrual cycle

* Premenstrual syndrome associated with insomnia or
hypersomnia

» Post-ovulation phase associated with poorer sleep quality

* Pregnancy
15t frimester — increased sleep

« 39 tfrimester — reduced REM sleep, restless leg syndrome,
frequent waking

* Menopause
* Insomniq, night seats, hot flashes

* POSt menopause
* Increased risk sleep apnea
« Overall beftter subjective sleep
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WHAT HAPPENS DURING SLEEP

* Brain *Body
* Reviewing & organizing » Clearing toxins from
new information cerebralspinal fluid
* Regulating emotions » Releasing appropriate
* Practicing new skills hormones
* Thus, memory & learming - Repairing damaged tissue &

maintaining healthy tissue



* NO scientific consensus on why
* All animals sleep

* Infuitively organism that stayed awake would
be more productive & less vulnerable to
predators

* Why evolved this way




EVOLUTIONARY THEORY

 We're on a planet with recurring change in
environment: Day & Night

Need to adapt to survive in both

» Evolution favored animals that change
physiology each day/night cycle
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