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“Sleep is the intermediate state between 
wakefulness and death; wakefulness is 
regarded as the active state of all the 
animal and intellectual functions and 

death as that of their total suspension”

Robert MacNaish, The Philosophy of Sleep, 
1834



Behavioral Characteristics of Sleep

• Inactivity
• Eye closure
• Posture
• Decreased responsiveness

The problem: 
How do you study sleep without waking the 

person?



Electrical Activity

• 1875 – Richard Caton
– Electrical activity in the brains of animals

• 1928 – Hans Berger 
– Electrical activity of human brain
– Difference between wake and sleep

• 1937-9 – Davis and Harvey (Harvard)
– Described all major elements of sleeping 

brain wave patterns
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Rapid Eye Movements
• Nathaniel Kleitman

– Rest-activity cycle of infants 
– Postulated that the time infants awakened to nurse 

might be multiple of the rest-activity cycle
– 1951 Eugene Aserinsky assigned to monitor eye 

movements in infants – EOG
– Sampling was only done intermittently – not 

continuously – and the basic sleep cycle was 
unknown

– Initiated a series of awakenings to elicit dream recall 
and found the REMs were associated with dreaming



All-night Sleep Recordings
• 1957 Dement and Kleitman: “Cyclic variations in 

EEG during sleeping”
– 33 subjects, 126 nights
– All-night recordings
– Predictable sequence of patterns – first description of 

“sleep architecture”
– 90-100 minute cycles
– Regular recurrence of REM periods and dreaming 

suggested that dreams did not occur in response to 
chance disturbances of sleep



Sleep Stages

• Non-REM
– 1
– 2
– 3
– 4

• REM
• New Staging System 4/07 – N1-3, R
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REM Sleep

• Criteria
– Rapid Eye Movements
– Paralyzed muscles
– “active” brain waves

• Dream



REM sleep

Rapid Eye Movements

Low voltage EEG
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Sleep Changes over the Lifespan

• Infancy
• Childhood
• Adolescence
• Adult
• Elderly



Sleep Regulation

• Homeostatic drive: a function of prior sleep
– Time since last slept (i.e., how long have you 

been awake)
– Amount slept
– Quality of prior sleep

• Circadian rhythm: a function of sleep 
timing
– Sleep is only one of many biological 

processes regulated by an internal clock



Opponent Process Model of Sleep



What Can Go Wrong?

• Insomnia
– Primary
– Comorbid

• Hypersomnia
– Primary
– Secondary

• Parasomnias
– REM
– NREM



Case 1

• 44 yo AD male 
• Multiple deployments to Iraq
• Loss of wife
• Depression, recurring nightmares, 

irritability, extreme fatigue
• Snoring, excessive body movements 

during sleep
• Referred for overnight sleep study



Case 1

• Polysomnogram results:
– Loud snoring
– Extreme sleep fragmentation
– AHI 49.9
– Low oxygen 79% 

Dx: Severe Obstructive Sleep Apnea







Naval Medical Center San Diego 
Sleep Disorders Clinic 
 
 

THE EPWORTH SLEEPINESS SCALE 
 
 

Name: ______________________________ 

Age: ______________________________ 

Sex: M      F 

Date: ______________________________ 

  

 

 How likely are you to doze off or fall asleep in the following situations, in 
contrast to feeling just tired?  This refers to your usual way of life in recent times.  Even 
if you have not done some of these things recently try to work out how they would have 
affected you.  Use the following scale to choose the most appropriate number for each 
situation: 
 

0= would never doze 
1= slight chance of dozing 
2= moderate chance of dozing 
3= high chance of dozing 

Chance 
of 

dozing 
Situation 

 
Sitting and reading         _____ 

Watching TV          _____ 

Sitting, inactive in a public place (e.g. a theatre or a meeting)   _____ 

As a passenger in a car for an hour without a break     _____ 

Lying down to rest in the afternoon when the circumstances permit   _____ 

Sitting and talking to someone       _____ 

Sitting quietly after a lunch without alcohol      _____ 

In a car, while stopped for a few minutes in traffic     _____ 

 
 

Thank you for your cooperation! 



Case 2

• 22 yo male marine
• Excessive daytime sleepiness, 

performance problems
• Sleep study at civilian sleep lab

– No evidence of sleep apnea
– MSL 1.1 min, 2/5 SOREM
– Treated for narcolepsy with stimulant 

medications                                   



Case 2

• Additional history of insomnia and 
preferred night time work schedule

• Trial of unrestricted sleep opportunity (with 
support of command)

• Actigraphy (sleep watch) confirmation

• Dx:  Delayed Sleep Phase Syndrome



NMCSD Sleep Lab

• Consults/month
• Services

– PSG
– MSLT/MWT
– Actigraphy
– PAP treatment

• Identify and treat comorbid sleep disorders
• Fitness for duty evaluations
• Medical boards 





Consequences of Disturbed Sleep and 
Sleep Deprivation



Consequences of Disturbed Sleep

☯ Physiological impairments
– ↓ physical strength
– Neuroendocrine abnormalities

• ↑ risk of obesity & diabetes

☯ Cognitive impairment
– Poor attention & concentration
– Impaired judgment & decision making
– Changes in risk taking
– Increased accidents



Treatment of Sleep Disorders:
Chronic Insomnia
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Treatment of Sleep Disorders:
Chronic Nightmares

☯ Nightmares are among most common and most 
distressing PTSD symptoms

☯ Often do NOT respond to traditional PTSD 
treatment

☯ Imagery Rehearsal Therapy (IRT)
– 4 - 5 week treatment
– Individual or group setting



Treatment of Sleep Disorders:
Chronic Nightmares

☯ IRT at VA San Diego Healthcare System

☯ 36 vets from all eras
– 23 - 83 years-old (mean = 51.1 ±14.3 years)

☯ Baseline:
– Frequency = 6.6 ±5.1 per week
– Intensity = 7.8/10 ± 2.0
– Insomnia Severity Index = 18.8 ± 5.8
– PTSD Check List = 61.3 ± 11.6



Treatment of Nightmare:
Significant Improvement

☯ 30% ↓ in nightmare frequency
– 30% had complete response

☯ 39% ↓ in nightmare intensity

☯ 29% ↓ insomnia severity
– Below clinical threshold

☯ 29% ↓ subjective PTSD symptoms
– Well below clinical threshold



Summary
☯ Sleep disturbances extremely common in vets

– Insomnia & nightmares most common

☯ Consequences of sleep disorders
– Impaired attention, decision making, higher order 

cognition
– Depression, irritability, substance abuse
– Impaired strength & endocrine function

☯ Effective treatments available
– 2 specialty clinics at VA San Diego Healthcare System 

for sleep issues





Sleep Deprivation vs. Intoxication

Arnedt et al.,  Accident Analysis and Prevention, 2001
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CBT for Insomnia
☯ Sleep Restriction

☯ Stimulus Control

☯ Sleep Hygiene
– A set of habits to make both sleep and wake more efficient

☯ Challenge cognitive distortions about sleep
– If I have a bad night of sleep, I will crash my car, lose my job, 

and my dog will hate me

☯ Education around sleep myths
– I need 8 hours of sleep to function



Treatment of Sleep Disorders:
Chronic Insomnia

☯ Cognitive Behavioral Therapy for Insomnia
– 8 week treatment
– Based on conditioned arousal model
– Designed to 

• Stabilize sleep-wake cycle
• Reestablish bed as stimulus for sleep
• Consolidate sleep into 1 overnight period



Treatment of Sleep Disorders:
Chronic Nightmares

☯ Nightmares are among most common and most 
distressing PTSD symptoms

☯ Often do NOT respond to traditional treatment

☯ Imagery Rehearsal Therapy (IRT)
– Allows vet to take control of nightmare experience
– Alters dream content without changing the daytime 

memory
– Does not require exposure to trauma memories


