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How much sleep
do you get?
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• Most people are moderately to severely 
  sleep deprived. 71% do not meet the  
  recommended 8 hrs/nt. (7.1? or less?)

• High school & college students are
  walking zombies

The Sleep Deprivation Crisis

Even middle schoolers are exhausted
and inattentive...
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• 33% fell asleep at work last month 

• For the vast majority, sleepiness diminishes:

     Our concentration at work
     The amount of work we can accomplish
     The quality of our work

The Sleep Deprivation Crisis at Work 

 Sleep deprivation cost $66 billion per year
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• 75% of people experience sleep problems
   each week.        

The Sleep Deprivation Crisis

  Difficulty falling asleep

  Middle of the night awakenings

  Waking up too early
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“Top executives have a critical 
responsibility to take sleep 
seriously. Educational programs 
about sleep should be mandatory.  
If you want to raise performance 
you need to pay attention to this 
fundamental biological process.

  Encouraging a culture of 
sleepless machismo is worse 
than nonsensical; it is 
downright dangerous and the 
antithesis of intelligent 
management.”
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Quality and quantity of sleep 
determines waking success!  

    Mood
Alertness
Energy
Thinking                     
Performance and productivity

    General health
Longevity 
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Sleep deprivation…
   makes you clumsy, stupid,
   unhealthy and it
   shortens your life.
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Young Ss restricted to 6 hrs./ night for 6 nights
   developed “senior citizen” profiles...

Univ. Chicago & Univ. Pittsburgh

•  The sleeping brain is highly active:
1) Regulates  immune, hormone & endocrine          
    functions essential for general health     

Recent Research on Sleep

  >cortisol,  > blood sugar levels,  < leptin molecules

   Leads to: Hypertension (heart attacks & strokes), 
      Depression, Type II diabetes, Periodontal disease,  
      Skin Problems, Cancer, Obesity
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  People who sleep less than 6 hours
each night lower their resistance to 
viral infection by 50%

                     

Improper Sleep Increases Illness

Dr. Jan Born, Univ. of Luebeck, Germany 
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Improper Sleep Increases Illness

Sheldon Cohen of Carnegie Mellon University, Archives Int. Med.

Those who sleep less than seven hours a 
night are three times more likely to get a 
cold than longer sleepers.
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One hour more sleep every night 
 decreases risk of artery calcification by 33%

17mm drop in systolic blood pressure
                                  ...

Proper Sleep Clears Arteries

 Diane Lauderdale, Univ. Chicago
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Blind women 
have 50% less breast cancer

than sighted women.
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 The sleeping brain is highly active:  

Recent Research on Sleep

2) Puts new information into neural networks
    for long term storage...
 
       essential for memory, learning,                           
       performance, problem-solving, creativity
      and athletic excellence.
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All mental events 
enter hippocampus.

POWER SLEEP for peak performance

Hippocampus

Sleep transfers 
information to the 
cerebral cortex 
and forms new 
connections 
of facts & concepts
(memory traces).

Temporal lobe
Prefrontal
cortex

 

Need 8 hrs. sleep for maximum 
      transfer and retention.
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“Lack of sleep inhibits learning & memory”

Sleep deprivation
elevates stress hormone levels

causing the brain to 
stop producing new brain cells 

in the hippocampus

Friday, May 13, 2011



 Brain Waves (EEG) and Sleep Stages  

Drowsy - alpha waves (comb teeth)
low voltage, fast, beta waves

K complex sleep spindles

high voltage,slow, delta waves

low voltage, fast, saw tooth waves

theta waves

theta waves delta waves
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Sleep is a total disconnect
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Stage 4

Stage 1

Stage 2

Stage 3

Awake 

Midnight 2am1am 3am 4am 5am 8am6am

REM REM REMSleep 
Onset 9  18 30 60

7am

REM

Architecture of a Good Night’s Sleep

The symphony of the night

REM = 2.5 hrs
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Sleep disorders are common

40 million people affected

by 1 or more of  ?  sleep disorders89
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MOST OF US
ARE

CHRONICALLY
SLEEP DEPRIVED
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Are You Sleep Deprived?
1. Does a heavy meal, low dose of alcohol,

warm room, boring meeting or lecture ever

make you drowsy?

 2. Do you fall asleep instantly at night?

 3. Do you need an alarm clock to wake up?

 4. Do you repeatedly hit the snooze button?

 5. Do you sleep extra hours on weekends?
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Consequences of Sleep Deprivation

•  2 weeks of 6 hr/nt sleep =  .1% BAC 

     “Presenteeism” --  large economic toll

•  Medical residents impairment >3 to 4 drinks

•  Automatic driving behavior: “microsleeps” 

•  Interaction of alcohol & sleep deprivation 

•  80,000 fall asleep at the wheel every day                       

Do you want a colleague who is drunk at work?
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Consequences of Sleep Deprivation

Drowsiness is Red Alert
Driving drowsy is the same as driving drunk

No loud radio, air conditioning, coffee, or 
food will prevent falling asleep at the wheel

The Drive Cam
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Golden Rules for Peak Performance

1) Determine and meet your sleep requirement
     every night. It’s hard-wired, not adaptable!

Adolescents need 9.25 hours sleep
20% fall asleep in school

Internal clock bedtime 3am, wake time 11am 
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I’m tired. Why can’t I fall asleep?

40  volunteers (aged 18-22)
      tried to sleep at 10 pm

37 (92.5%) had insomnia
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Golden Rules for Peak Performance

1) Determine and meet your sleep requirement
     every night. It’s hard-wired, not adaptable!

Most adults need 7.5 to 8.5 hours sleep
Individual differences, genetically determined

What % can get by on 5 hrs. or less?
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Shortened Sleep

30

Stage 4

Stage 1

Stage 2

Stage 3

Awake 

Midnight 2am1am 3am 4am 5am 8am6am

REM REMSleep 
Onset 9  18

REM

60

7am

REM
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Consequences of Shortened Sleep
• Increased heart disease, diabetes, obesity, cancer
• Drowsiness/microsleeps/unintended sleep seizures
• Increased irritability, anxiety, depression, weight
• Decreased socialization skills & sense of humor
• Decreased motor skills 
• Decreased cognitive performance:

Reduced ability to process, concentrate & remember
Reduced ability to communicate
Reduced ability for complex/multi tasking & creativity
Poor decision skills and increased risk-taking 

• In sum: Reduced health and performance
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Chronically limited sleep produces progressive 
neurological dysfunction in
attention and memory. 
 Two weeks at 6hrs/nt.= One all-nighter. 

8

6

40

Perceptual vigilance task Stanford Sleepiness Scale
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PET scans: 
   Awake                      SWS                     REM
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Effect of sleep deprivation
 on brain activation (math)

8 hrs 
sleep

6 hrs
sleep
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c
x

c
x
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A Wake Up Call...

‣ Earlier check in times in PM

‣ Later start times in AM 
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Immediate Results
‣ GPA increase

‣ 20% fewer visits to infirmary

‣ Improved athletic records

‣ General mood, happiness, morning alertness

‣ 17% more hot breakfasts consumed

‣ Replications in schools from New England to
Hawaii & Hong Kong
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Students who sleep 9 hours per night
have significantly better grades
than those who sleep 6 or less.
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Athletic Performance
Stanford & Cornell varsity athletes:
   Basketball, football, swimming, wrestling,
   track & field, golf, baseball, tennis, hockey

Major goal: reduce sleep debt to zero

Measured: reaction time, energy, fatigue,
                  and athletic performance.
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Results: Athletic Improvement
Improved conditioning and weight training
Increased focus and concentration
Faster recovery from exhaustion
Decrease in injuries
Faster reaction time
Decrease in fatigue and increase in energy
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7
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9

10

11

12

Baseline Sleep extension

Free throws (out of 10)
Three point field goals (out of 15)

Completed baskets

Basketball: Group Free Throws and Three Pointers
Free Throws:      79.1%            88.5%
Three Pointers:   61.3%            73.3%
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2) Establish a regular sleep/wake schedule 
     
           Go to bed and get up 
               at the same time    
         every night and morning
     
         

Golden Rules for Peak Performance
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Sleep-Wake Schedules & Daytime Alertness

Manber, Bootzin, Acebo, Carskadon

1.0

1.5

2.0

2.5

3.0

3.5

Baseline Week 1 Week 2  Week 3

Regular 8 hrs.
Yo-Yo 8 hrs.
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3) Get continuous sleep

     
     

  

Golden Rules for Peak Performance

Normal to awaken several times

Disruptive to remain awake for
longer than 20 minutes...
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Disrupted Sleep

  Caused by:

•  Caffeine  (after 2 p.m.)

Hint: to stay awake drink 2 oz./hr. 
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Decaffeinated = 3 milligrams caffeine per 8 oz.
  Dunkin’ Donuts: 26.9 mg (9 times the average)
  Starbucks House Blend: 7.4 mg (2X the average)
  McDonalds: 3.4 mg
  7-Eleven: 2.6 mg (within the average)
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Fragmented Sleep

  Caused by:
•  Caffeine  (after 2 p.m.) 

•  Nicotine

•  Liquor (within 3 hrs. of bedtime)
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Fitness  Improves Sleep

Endorphins 
(mood elevators reduce stress)

   Best time to exercise ?

• Exercise:

5-7pm or noon
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 If sleep deprived: Go to bed earlier or ...

The Sleep Debt Bank Account

It takes 1 hour of sleep 
to replace 

every 2 hours of 
having been awake
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Restorative Nap

   The “Power Nap”
Duration of naps
Good for positive emotions
Good for stress reduction

The biphasic sleep pattern
No modern day siesta
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1. Setting the bedroom stage:
         Quiet, dark, cool, uncluttered
   
! !

Proven Strategies for POWER SLEEP
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Quality Pillow for Better Sleep

The pillow test

Head, neck and spinal cord in alignment
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Back

Stomach

Side
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Strategies for POWER SLEEP
1. Setting the bedroom stage: dark, quiet, cool
2. A relaxing atmosphere; clocks; limit TV, computers,

 video games... 95% use within 1 hr of bedtime!
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Strategies for POWER SLEEP
1. Setting the bedroom stage: dark, quiet, cool
2. A relaxing atmosphere; limit TV; computers; clocks

3. A hot bath, easy stretching, “Worry Time”

4. Reading as a bedtime ritual

5. Relaxation; mental imagery; meditation; music (35%)

6. If you toss & turn...

7. Melatonin; Sleeping pills; Cognitive Behavior Therapy 
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Drug-free Performance Enhancement

Use Litebook for 15-20 minutes, 
60cm. away at 45 degrees; don’t stare at it
✴ To jump start your morning
✴ After long naps, 
      or to extend your evening
✴ For jet lag
   ... like 1-2 shots of caffeine 
       without the side effects!
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 Brain Waves (EEG) and Sleep Stages  

Drowsy - alpha waves (comb teeth)
low voltage, fast, beta waves

K complex sleep spindles

high voltage,slow, delta waves

low voltage, fast, saw tooth waves

theta waves

theta waves delta waves
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Case History  “The Frustrated Athlete”
• What’s your daily routine?
• How much sleep do you get?
• Do you have a regular sleep/wake schedule?
• How do you stay awake in school?
• Read “Power Sleep”
• No early morning exercise
• Get 9.25 hrs. sleep nightly
• Establish a regular sleep/wake schedule
• Cut out caffeine
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Good Night
and

Sweet Rems!
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