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WHAT IS SLEEP? 
Section I 

2 



Sleep Definition 

• Recurring state characterised by 
decreased consciousness, suspended 
sensory activity, and inactivity of 
voluntary muscles. 
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Importance of Sleep 

• To understand how important sleep is, 
we can look at what happens when it 
completely stops: 
– Death within 18 months 

• Familial Fatal Insomnia 
– Insomnia with paranoia (4 months) 
– Hallucinations (5 months) 
– Rapid Weight Loss (3 months) 
– Severe dementia and death (6 months) 
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Why Do We Sleep? 

• After 50 years of research, leading sleep 
expert, Stanford University’s William 
Dement provides this insight: 
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“As far as I know, the 
only reason we need sleep 
that is really, really solid 
is because we get sleepy”  
 



Functions of Sleep 

• Surprisingly little known about why we 
need sleep and what it does physiologically 

• More than simply rest  
– Resting does not have the same effect on the 

body as sleep  
• Anabolic: growth and rejuvenation of the 

immune, nervous, skeletal, and muscular 
systems 

• Theoretical: memory processing, organ 
development during growth (ontogenesis) 
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Effects of Sleep Deprivation 
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Stages of Sleepiness 

• Stage 1: Irritability and moodiness 
• Stage 2: Apathy, slowed speech, flattened emotions, 

impaired memory 
• Stage 3: Lapses in attention, nodding off when trying 

to stay awake 
• Stage 4: Hallucinations (beginning of REM during 

wakefulness)  
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Dinges, Sleep, Sleepiness and Performance, 1991 



Two Types of Sleep 

• Defined by differences 
in brain electricity 
(EEG), eye movement 
(EOG), and muscle 
activity (EMG) 
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Non-REM Sleep 
• Four Stages 

– Each stage is 
progressively deeper 
sleep 

– Brain waves become 
slower and taller 

• Slow Wave Sleep: 
stages 3 and 4 
– Where most 

restoration is thought 
to occur 

– Also the stage that 
produces night terrors, 
bed wetting, sleep 
walking, and sleep 
talking 
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REM Sleep 
• Single stage 

– Brain waves are rapid 
and low voltage 

• Characterised by: 
– Rapid eye movements 
– Memorable dreaming 
– Loss of skeletal muscle 

tone: prevents acting 
out dreams 

• Thought to play a role 
in organ development 
and memory 
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Brain Activity in Sleep 

12 

Common Myth: the brain shuts off during sleep. In reality, the brain is 
more active (red areas) than during wakefulness, especially in REM sleep. 



Sleep Cycle 
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Sleep Cycle 
• Each cycle lasts ~90 minutes  
• Average 4 to 6 rounds of REM sleep/night 
• More deep sleep early in the cycle, and more REM 

towards waking 
• REM is the lightest sleep, many people (especially 

seniors) briefly wake following this stage 
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Hormonal Control of Sleep 
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Melatonin vs. Cortisol 

Melatonin 
-Associated with 
sleepiness  
-Peaks in the night   
at1am 
-Lowest between 9am 
and 6pm 
-Increases in low light 
(darkness) 
 

Cortisol 
-Associated with 
wakefulness 
-Peaks in the morning at 
8am 
-Lowest between        
12-4am 
-Increases in bright 
light 
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Hormones Out of Whack 

• Since hormone secretion is triggered by 
sunlight, how are we effected by artificial 
light when it’s dark outside? 
– Causes hormone imbalances and sleep problems!  

• Melatonin does not rise as it should in the early 
evening, causing poor sleep onset 

• Sleep deprivation increases                                       
cortisol levels, making sleep                                     
more difficult 
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Ideal Amount of Sleep? 

• Depends on the person, but these are the 
accepted recommendations by age: 
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Is There an Ideal Waking Time? 

19 

Increasing evidence that there is. Waking refreshed is aided by rising from 
the lightest sleep. 



Sleep Inertia 

• Tendency to be groggy soon after 
waking, and wanting to go back to sleep 
– Minimized by waking at an ideal phase of 

the sleep cycle (see Bio Clocks ahead) 

20 



Sleep and Aging 

• Normal 
Characteristics: 
– Less deep sleep 
– Less REM sleep 
– Sleepy earlier in the 

evening, and waking 
earlier in the morning 

– Wake more during the 
night 
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Am Fam Physician. 1999 May 1;59(9):2551-2558. 



Abnormal Sleep with Aging 

• Many sleep related problems are 
improperly associated with ‘normal aging’. 

• Signs of a sleeping problem that may 
require help: 
– Trouble sleeping even though tired 
– Trouble falling back to sleep after waking 
– Relying on sleeping pills 
– Never feel refreshed after waking 
– Difficulty concentrating 
– Nodding off during times of alertness 

(watching TV, driving) 
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IMPROVING AND 
TREATING POOR SLEEP 

Section II 
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How Sleeping Pills Work 
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Alters levels of 
neurotransmitters 

• Tryptophan 
• GABA 
• Serotonin 
• Acetylcholine 

Depression of 
Central Nervous 

System 

• Decrease Anxiety 
• Slow Brain 

Function 
• Slow Breathing 

Loss of 
Consciousness 

• Not “True” Sleep 
• REM and Slow 

Wave Sleep are 
generally inhibited 



Side 
Effects 

Headaches 

Drowsiness 

Dizziness 

Poor 
Concentration 

Sleep 
Behaviours 

Allergic 
Reactions 

Concerns  
• Addictive 
• Cause Dependence 
• Inhibit REM sleep 
• Severe Withdrawal 

Symptoms 
• Numerous side effects 
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Sedative Medications 



Routine 
In order to encourage adequate, restful sleep, it is critical to establish a 

consistent routine.   
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Regular Meals 

Regular Schedule for exercise, chores etc… 

Pre-Bed Routine 
Warm bath, read, light snack, cup of chamomile tea 

Go to bed at the same time every night 

Set an alarm in order to wake at the same 
time every day.  



Importance of Routine 

• Sleep disturbance is a product of western 
culture, brought on by our behaviour: 
– Exposure to artificial light in night time hours 
– Fast paced and stressful lifestyle makes it difficult 

to calm the mind 
– Too many stimulants: caffeine, television 

• Sleep problems in indigenous people who rely 
on the sun as primary light source are 
exceedingly rare! 
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Exercise 

• At least 20 minutes of moderate exercise 
every day 
– Avoid vigorous exercise 4 hours before bed 
– Increases sleep onset and duration 
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Environment 
• Sleep in a cool, dark, quiet room 
• Save the bedroom for relaxation: sleep 

and reading (avoid watching TV in bed)  
• Go to bed only when you are sleepy 
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‒ If you have not fallen 
asleep within 30 minutes, 
get up and do a quiet 
activity in another room 
until you feel tired, then 
return to bed 



Napping 

• Avoid napping, as it often leads to a 
disruption in the sleep-wake cycle and 
can make falling asleep at night more 
difficult.  
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‒ If you must nap, try 
to have it in the 
early afternoon (no 
later than 3:00 
p.m.) for no more 
than 30 minutes  



Diet 

Decrease 
• Caffeine and Alcohol  

– No less than 4 hours 
before bed 

• Heavy meals before bed 

Increase 
• Regular Meals 
• Light, Protein-Rich 

snack 
– Nuts 
– Fruit and nut butter 

• Herbal Teas 
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Low blood sugar levels through the night can cause sporadic awakening 



Herbs 
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Chamomile  (Matricaria recutita) 

• Induces deep sleep 

Passionflower (Passiflora incarnata) 

• Improves sleep quality 
• No side effects 

Valerian (Valeriana officinalis) 

•Improves both sleep quality and duration 
•Induces REM sleep 



5-HTP 

• Pre-cursor to 
Melatonin 

• Helps promote and 
maintain sleep 

• Increases REM and 
deep sleep without 
lengthening total 
sleep time 
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Melatonin 

• Increasing use to help 
with sleep onset 
problems 

• Less effective for sleep 
maintenance problems 

• DANGEROUS to 
use if you cannot 
devote a full nights 
sleep 
– Minimum 5 

consecutive hours 
– Do NOT drive if a 

minimum of 5 hours 
of sleep have occurred 
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Co-Factors 

• Aid in conversion of 
tryptophan to 
serotonin to 
melatonin 

• B6 helps transport 
amino acids from the 
blood into the brain 

• B3 (niacin) sends 
tryptophan to 
serotonin synthesis 

• B12 injections can 
help restore circadian 
rhythms  
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GABA 

• Neurotransmitter that sedates the central 
nervous system 

• Used therapeutically to reduce stress and 
anxiety 
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Bio-Alarm Clocks 

• Clocks track brainwaves or movements 
through sensors attached to the body  

• They are programmed to wake you up during 
light sleep 
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Other Effective Treatment Options 

• Medical research has shown that these 
complementary treatments are effective in 
treating and managing sleep disturbances 
(seek professional guidance to determine which is 
best for you):  
o Acupuncture 
o Clinical Nutrition 
o Lifestyle Counselling  
o Massage Therapy 
o Stress Management Counselling 
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Summary 

1. Proper sleep is vitally important to good health. 
2. Sleep cycles in 90 minute intervals, hallmarked by 

more deep stage 4 sleep at sleep onset, and more 
REM sleep towards waking. 

3. Sleep is controlled by hormones and 
neurotransmitters. 

4. Daily lifestyle choices are impeding our ability to 
have restful sleep. 

5. Building a consistent routine is the most 
important first step in treating sleep problems. 

6. Many effective, non-medications treatments exist. 
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Upcoming Lectures 
 
• February 15th – Topic 

TBA (@ Pine Meadows) 
 

•  March 5th – “Healthful 
Aging” 

Today’s lecture is available for download on our website! 


	Slide Number 1
	What is Sleep?
	Sleep Definition
	Importance of Sleep
	Why Do We Sleep?
	Functions of Sleep
	Effects of Sleep Deprivation
	Stages of Sleepiness
	Two Types of Sleep
	Non-REM Sleep
	REM Sleep
	Brain Activity in Sleep
	Sleep Cycle
	Sleep Cycle
	Hormonal Control of Sleep
	Melatonin vs. Cortisol
	Hormones Out of Whack
	Ideal Amount of Sleep?
	Is There an Ideal Waking Time?
	Sleep Inertia
	Sleep and Aging
	Abnormal Sleep with Aging
	Improving and treating Poor Sleep
	How Sleeping Pills Work
	Slide Number 25
	Routine
	Importance of Routine
	Exercise
	Environment
	Napping
	Diet
	Herbs
	5-HTP
	Melatonin
	Co-Factors
	GABA
	Bio-Alarm Clocks
	Other Effective Treatment Options
	Summary
	Slide Number 40

