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WHAT IS SLEEP? 

• A complex interplay of bodily functions, systems 

and environmental demands 

 

 



SLEEP FACTS 

•  On average a third of our lives are spent asleep 

• Lack of sleep is detrimental to mental functioning 

and physical well being 

• Prolonged sleep deprivation is implicated in a host 

of ailments  

 Depression 

 Anxiety 

 Obesity 

  Heart  Disease 



CHRONOLOGY OF SLEEP 

• Understanding of sleep has changed dramatically 

over the years 

• Early understandings saw it as mystical or mysterious 

 

• Religious views held different meanings 

 

• Sometimes fearfully held 

• “ the little death” 

 

• Scientific study has been late incoming 

 

 

 



SLEEP SCIENCE 

• Systematic study of sleep begins in late 1950s 
• Seen before as relatively homogeneous tranquil state with some 

interruptions 

• First areas of study were obstructive sleep apneas and insomnia 

• Sleep clinics burgeoned in the 1970’s 

• The American Academy of Sleep Medicine founded in 1975 

 (initially the Association of Sleep Disorder Clinics 

• American Board of Sleep Medicine boards MDs, Technologists and 
other providers 

• The World Federation of Sleep Research & Sleep Medicine Societies 
(WFSRSMS) was founded in 1987 

• The Sleep Research Society Foundation (SRSF) was founded in 2005. 

 Originally the Association for the Psychophysiological Study of Sleep 
 (APSS). 
• http://www.aasmnet.org/aboutaasm.aspx 

• http://www.sleepresearchsociety.org 

http://www.aasmnet.org/aboutaasm.aspx
http://www.aasmnet.org/aboutaasm.aspx


NORMAL SLEEP 

• Lack of clear definitions 

• Cultural definitions vs scientific 

• Societal roles and expectation 

• Normative values 

• Actual research 

• It’s an ever changing understanding 

 



SLEEP IN GENERAL 

• Sleep is foremost a behavioral state identifiable by: 

• Behavioral Quiescence 

• Increased arousal threshold 

• Rapid reversibility to wakefulness  

• Species specific characteristics and site governance 

• i.e. Dolphins, bears, cats 

• Circadian organization 

• Homeostatic regulation  

 
Lesku, Rattenborg and Amlaner (2006) 



SLEEP DEPRIVATION 

Sleep deprivation is total or partial lack of sleep voluntary or 
involuntary 
• Can be acute or chronic 

 

•  Total sleep deprivation is anything greater than 24 hours leads to 
sleepiness, decreased working memory, decreased decision making skills 
such as risk assessment, strategy revision, problem solving and assimilating 
new information 

 

• Total deprivation acts counter intuitively;  sleepiness decreases as duration 
increases  

 

• Sleep deprivation slows reaction time; like being drunk 

 

 
 

   Judd (2010) 



SLEEP DEPRIVATION (CONT.) 

Chronic sleep debt or restriction has more subtle 

effects 

•  similar effects on sleepiness, decreased 

 decision making, alertness but subjects rate 

 themselves as less sleepy  

• Negative effects increase over time 

• Only improve with prolonged rest 

 

     Judd (2010) 

 

 



THE PHYSIOLOGY OF SLEEP 

 Governed by a complicated interaction of systems 

 

• Neurocircuitry 

• Neurophysiology 

• Cellular physiology 

 

 



THE PHYSIOLOGY OF SLEEP 

• Brain  
• Wake centers 

• Reticular activating system (RAS)  
• Glutamate driven 
• Two ascending pathways 

• One nonspecific traverses the midbrain and thalamus to the cortex .  Acetylcholine driven; implicated 
in Alzheimer's 

• The other involves the lateral and posterior hypothalamus and basal forebrain; lesions here lead to 
coma  

• Locus Coeruleus 
• Noradrenaline driven  
• Activates most brain general brain structures 

• Lateral Hypothalamus 
• Orexin (hypocretin) 
• Stimulates wakefulness, appetite muscle tone, implicated in narcolepsy 

• Sleep centers  
• Ventro-lateral pre-optic neurons (VLPO)  

• GABA and Galanin predominate 

• Basal Forebrain 

• Thalamus 

• Cortex 

  

     Redeker, McEnany (2011) 

 



BRAIN ORGANIZATION RELATED TO 
SLEEP 



NEUROTRANSMITTER TRACKS 
ASSOCIATED WITH 

SLEEP/WAKEFULNESS 



MEASURES OF SLEEP 

• EEG 

 

• Electro-oculography 

 

• electromyography 

 
Rosenberg, S. (2010).  

 



EEG WAVE PATTERNS 



SLEEP DIAGRAM 



SLEEP CYCLE 



SLEEP STAGES 

Two stages 

• Rapid Eye Movement (REM) 

 

• Non Rapid Eye Movement (NREM) 

• Stages 1-3       

 

 



SLEEP STAGES 



REM 

 Happens repeatedly  
• Muscles Relax 

• Increase in sympathetic  nervous system activity 

• Blood flow in the brain increases in cerebral cortex, mid brain, 

brain stem 

• Breathing increased from  NREM, coughing suppressed 

• Airway  resistance increases 

• Swallowing and GI motility suppressed compared to 

wakefulness 

• No thermoregulation- no shivering, sweating  

  Redeker, McEnany (2011) 

 



NON RAPID EYE MOVEMENT(NREM) 

• Increasingly decreased brain activity as stages 

deepen 

• Heart rate blood pressure decrease 

• Muscle tone slightly decreased from wakefulness 

but present 

• Respiration decreased form wakefulness but 

rhythmic 

• Temperature lower but regulated 
   Redeker, McEnany (2011) 

 



NREM CONTINUED 

• Fast wave  

• Stage 1 and 2 

• Alpha waves predominate 

• Light sleep 

• Slow wave sleep 

• Stages 3 (and 4) 

•  restorative sleep 

 decreases with age 

 Redeker, McEnany (2011) 

 



RHYTHMS AFFECTING SLEEP 

• Infradian 

 

• Ultridian 

 

• Circadian 

 

 



INFRADIAN 

• An Infradian rhythm  is a rhythm with a period longer 

than the period of a circadian rhythm, i.e. with a 

frequency less than one cycle in 28 hours, such as 

menstruation, breeding, tidal or seasonal rhythms.  



ULTRADIAN RHYTHM 

• Ultradian  rhythms are recurrent periods or cycles 

repeated throughout a 24-hour circadian day.  

• The descriptive term Ultradian is used 

in sleep research in reference to the 90–120 minute 

cycling of the sleep stages during human sleep. 

• Some of the other Ultradian cyclings of the body 

are blood circulation, blinking, pulse, hormonal 

release, heart 

rate, thermoregulation, urination, bowel activity, nos

tril dilation and appetite.  



CIRCADIAN RHYTHM 

• A circadian rhythm  is any biological process that 

displays an endogenous, entrainable oscillation that 

occurs around the 24 hour clock. 

• The classic phase markers for measuring the timing 

of a mammal's circadian rhythm are: 

• melatonin secretion by the pineal gland 

• core body temperature. 

• plasma level of cortisol. 

 



AGE DISTRIBUTION OF SLEEP 



SLEEP IN NEWBORNS 

• Ages 0 to 2 months 

• 16 to 24 hours     may be higher in premature babies 

• Bottle fed may sleep longer than breastfed 

         (3 to 5 hours vs 2 to 3 hours) 

• Sleep distributed through out the day/night 

• Sleep cycle largely dependent on hunger/satiety 

    Mindell, Owens (2003) 

  



SLEEP IN INFANCY 

   Ages 2 t 12 months 

• Changes dramatically as the brain organizes 
• New born 16-18 hrs. a day 

                   active vs quiet sleep 

• By year one 12-14 with most hours at night; 

     naps 4.5 hours to 2 hours 

• Initial polyphasic sleep becomes linked to emerging circadian 
rhythm by 2nd or 3rd month 

• Sleep becomes more organized and consolidated by 5th 
month 

• Night time arousals start to follow 90-120 min circadian rhythm 
with 4-6 arousals a night 

    Mindell, Owens (2003) 

 



SLEEP IN TODDLERS AND 
PRESCHOOLERS 

   Ages 3 to 5 years 

•  11-12 hours in 24 hours 

• Night time sleep increases till age one then declines 
through adolescence 
• Cultural differences;  i.e. Japanese children go to bed later 

than American. 

• Family cultural practices become pronounced 

• Napping still normative but decreasing to no nap 

• Increased cognitive abilities can lead to resistance 

• Nightmares 

• Bargaining 

• Second wind phenomenon 

     Mindell, Owens (2003) 

 



SLEEP IN SCHOOL AGE CHILDREN 
           Ages 6 to 12 years 

• 10 to 12 hours over 24 hours 

• Circadian rhythm advances 

• Bedtimes are later 

• Wake times earlier 

• Less likely to nap; daytime sleepiness is non normative 

• Need set sleep schedules 

• Start of sleep deprivation 

• Sleep need 10-12 hours 

• Caffeine can become an issue 

• School schedules and weekend variance can be problematic 

      

    Mindell, Owens (2003) 

 

 

 



SLEEP IN ADOLESCENCE 
   Ages 12 to 18 

 Sleep need 9 to 10 hours ( most get 7.5 to 8.5) 

• Develop sleep onset delay 

• Circadian and hormonal influences 

• Develop decreased daytime alertness in mid to late 

puberty 

     Mindell, Owens (2003) 

 
 



SLEEP IN EARLY ADULTHOOD 

   Ages 18 t0 30 

• Sleep need averages 7.5 to 8.5 hours 

• Slow wave sleep durations significantly reduced 

• Lifestyle choices set the tone for sleep function 



SLEEP IN MIDDLE AGE 

   Ages 30 to 50 

• Sleep need averages 7 to 8 hours 

• Insomnia more common 

• gender differences become more pronounced 

• Slow wave “deep sleep” continues to reduce 

• Metabolic slow down can exacerbate sleep problems  

• Testosterone vs estrogen 

• Metabolic triad   really a quad 



SLEEP IN THE OLDER ADULT 

    Ages 50 plus 

• Sleep Need averages 7 to 8 hours 

 

• Slow wave sleep greatly reduced 

 

• Sleep is more fractured 

 

• Sleep onset delayed 



GENDER DIFFERENCES IN SLEEP 

• Women have better sleep quality compared with men, with longer sleep 
times, shorter sleep-onset latency and higher sleep efficiency. Despite 
this, women have more sleep-related complaints than men.  

• Studies of insomnia support a female predominance, with increased 
divergence of prevalence between men and women with older age.  

• Recent findings for the gender differences in obstructive sleep apnea 
have focused on differences in local neuromuscular reflexes and central 
ventilatory control.  

• Restless legs syndrome has a slight female predominance, whereas rapid 
eye movement sleep behavior disorder is more common in males. 

• Menopausal sleep problems are mostly caused by disturbed hormone 
levels. That is because a decline in estrogen causes a variety of side 
effects, including a decrease in serotonin, which is used to create 
melatonin (sleep hormone). 

     Redeker, McEnany (2011) 

 



MEDICATIONS THAT EFFECT SLEEP 

 

Medications can be used to promote sleep or have to 

considered and compensated for when they disrupt 

sleep 



SLEEP INDUCERS 

Melatonin 
 Rozerem  

Histamines 

 Benadryl 

Antidepressants 
 Tricyclics 

 Trazadone 

 Remeron 

Antipsychotics 
  Seroquel 

 Zyprexa 

Benzodiazepines 

 Ambien, Ativan, Klonopin 
Opiods 



SLEEP DISRUPTORS 

• Amphetamines 

• Caffeine 

• Modafinil 

• Ephedrine 

• Norepinephrine 

• Epinephrine 

• Ecstasy 

• Cocaine 



INFORMAL SLEEP ASSESSMENTS 

• Observation 

 

• Diary 

 

 

• Log 



SLEEP LOG EXAMPLE 



FORMAL SLEEP ASSESSMENTS 

• Normed Questionnaires/checklists 

• Epsworth for apnea 

• RLS diagnostic index 

• Formal Observations 

• Mean sleep latency test 

• Sleep polysomnography 

 



SLEEP DISORDERS 

International Classification of Sleep disorders 

    (ICSD) 

• Multiaxial diagnosis 
• The axial system is arranged as follows: 

• Axis A ICSD Classification of Sleep Disorders 

• Axis B ICD-9-CM Classification of Procedures 

• Axis C ICD-9-CM Classification of Diseases (nonsleep diagnoses) 

 

• Dyssomnias 
• Dyssomnias are primary disorders of initiating or maintaining sleep or of excessive sleepiness 

and are characterized by a disturbance in the amount, quality, or timing of sleep. 

 

• Parasomnias 
• Parasomnias are a category of sleep disorders that involve abnormal and unnatural 

movements, behaviors, emotions, perceptions, and dreams that occur while falling asleep, 
sleeping, between sleep stages, or during arousal from sleep. 

 

• Disorders associated with medical/psychiatric conditions 

   Judd (2010) 



SLEEP DISORDERS 

• The ICSD was first published in 1990.  

 

• In 1997 it was revised; the title was changed to The 

International Classification of Sleep Disorders, 

Revised (ICSD-R)  

 

• A second edition, called ICSD-2, was published in 

2005.[2] 

http://en.wikipedia.org/wiki/International_Classification_of_Sleep_Disorders#cite_note-2


DYSSOMNIAS 

• Intrinsic  
• Psycho-physiologic insomnias 

• Sleep state misperception 

• Idiopathic insomnias 

• Narcolepsy 

• Recurrent hypersomnia 

• Idiopathic hypersomnia 

• Obstructive sleep apnea syndrome 

• Central sleep apnea 

• Restless leg syndrome 

• Periodic limb movement disorder 
      Judd (2010) 

 

 



ICSD-2 

• Designed to describe disorders on latest scientific 

research 

• Provide a rational structured approach 

• Develop a coding system compatible with the  

 ICD-9-CM, and the ICD-10 –CM. 



SLEEP DISORDER CLASSIFICATIONS 

• The eight categories used by the ICSD-2 

 
• I. Insomnias 

• II. Sleep Related Breathing Disorders 

• III. Hypersomnias Not Due to Sleep Related Breathing 
 Disorders 

• IV. Circadian Rhythm Sleep Disorders 

• V. Parasomnias 

• VI. Sleep Related Movement Disorders 

• VII. Isolated Symptoms, Apparently Normal Variants 

      and Unresolved Issues 

• VIII. Other Sleep Disorders 

      Chesson (2006) 



INSOMNIA 

• General Criteria for Insomnia: 
• Difficulty falling, staying asleep or waking early that results in 

poor sleep quantity and quality 

• Sleep difficulties occur despite adequate opportunity and 
circumstances for sleep 

• At least one of the following problems daytime impairments 

• Fatigue or malaise  

• Attention, concentration, memory impairment 

• Social or school performance disruption 

• Mood disturbance or irritability 

• Reduced motivation or energy 

• Proneness to errors or accidents at work 

• GI upset or Headaches 

• Worry about sleep 



INSOMNIA 

 

 

 

• Adjustment Sleep Disorder (Acute Insomnia) 

• Psycho-physiological Insomnia 

• Paradoxical Insomnia ( formerly Sleep State 

Misperception) 

• Idiopathic Insomnia 

• Insomnia Due to a Mental Disorder 

• Inadequate Sleep Hygiene 

 

 

 



INSOMNIA  

• Behavioral Insomnia of Childhood 

• Sleep Onset Association type 

 

• Limit setting Sleep type 

 

• Combined type 

 

• Unspecified type 



INSOMNIA CONTINUED 

• Insomnia Due to a Medical Condition 

 

• Insomnia Due to Drug or Substance 

 

• Insomnia NOS 

 

 

Physiological (Organic) Insomnia 

 

 

 



SLEEP RELATED BREATHING 
DISORDERS 

• Central Sleep Apneas 

 
• Primary Central Sleep Apnea 

• Other Central Sleep Apnea 

• Cheynes –Stokes Breathing Pattern 

• High Altitude Periodic Breathing 

• Central Sleep Apnea Due Drug or Substance 

• Central Sleep Apnea due to Medical Condition 

• Primary Sleep Apnea of Infancy 

 

• Obstructive Sleep Apnea 
• Obstructive Sleep Apnea, Adult 

• Obstructive Sleep Apnea, Pediatric 

 

 

 



SLEEP RELATED BREATHING 
DISORDERS 

• Sleep related Hypoventilation/Hypoxemic 

Syndromes 

• Other Sleep Related Breathing Disorders 



APNEA 

• Central Apnea   

 

 

• Obstructive 

 

 

 

• Mixed 



APNEA 



HYPERSOMNIAS  NOT DUE TO SLEEP 
RELATED BREATHING DISORDERS 

• Narcolepsy 
• Narcolepsy with Cataplexy 

• Narcolepsy without Cataplexy 

• Narcolepsy Due to Medical Condition 

• Narcolepsy, Unspecified 

• Other Hypersomnias 
• Recurrent Hypersomnia Klein-Levin Syndrome 

• Menstrual related Hypersomnia 

• Idiopathic Hypersomnia with Long Sleep Time 

• Idiopathic Hypersomnia without Long Sleep Time 

• Behaviorally Induced Insufficient Sleep  Syndrome 

• Hypersomnia Due to Medical Condition 

• Hypersomnia Due to Drug  or Substance 

• Nonorganic Hypersomnia NOS 

• Organic Hypersomnia NOS 

 

 

 



NARCOLEPSY 

• Narcolepsy  is a chronic neurological 

disorder caused by the brain's inability to regulate 

sleep-wake cycles normally. 

• ] People with narcolepsy often experience 

disturbed nocturnal sleep and an abnormal 

daytime sleep pattern, which often is confused 

with insomnia. 

•  Narcoleptics, when falling asleep, generally 

experience the REM stage of sleep within 5 minutes, 

while most people do not experience REM sleep 

until an hour or so later. 



CIRCADIAN RHYTHM SLEEP DISORDERS 

• Primary Circadian Rhythm Sleep Disorders 

• Circadian Rhythm Sleep Disorders, Delayed Phase Type 

• Circadian Rhythm Sleep Disorders, Advanced Sleep Phase 

type 

• Circadian Rhythm Sleep Disorders, Irregular Sleep-Wake 

type 

• Circadian Rhythm Sleep Disorders, Free Running Type 

• Circadian Rhythm Sleep Disorders Due to Medical Condition 

• Organic Circadian Rhythm Sleep Disorders, Unspecified 

 

 

 

 

 



CIRCADIAN RHYTHM SLEEP DISORDERS 

• Behaviorally Induced Circadian Rhythm Sleep 

Disorders  

• Circadian Rhythm Sleep Disorder Not Due to Substance or 

known Physical  Condition 

• Jet lag type 

• Shift work type 

• Delayed Phase type 

• Unspecified 

• Circadian Rhythm Sleep Disorder Not Due to Substance or 

known Physical  Condition NOS 

• Circadian Rhythm Sleep Disorder Due to Drug or Substance 

 



PARASOMNIAS 

Disorders of Arousal From NREM SLEEP 

• Confusional arousals  

• Sleepwalking 

• Sleep terrors 

Parasomnias Usually Associated with REM Sleep 

• REM Behavioral Sleep Disorder Parasomnia Overlap Disorder 

• Status Dissociatus 

• Recurrent Isolated Sleep Paralysis 

• Nightmare Disorder 

 



PARASOMNIAS 

Other Parasomnias 

• Sleep Related Dissociative Disorder 

• Sleep Related Enuresis 

• Sleep Related Groaning (Catathrenia) 

• Sleep Related Hallucination 

• Sleep Related Eating Disorder 

• Exploding Head Syndrome 

• Parasomnia, Unspecified  

• Parasomnia, Due to Drug or Substance 

• Parasomnia, Due to Medical Condition 



SLEEP RELATED MOVEMENT 
DISORDERS 

• Restless Leg Syndrome (RLS) 

• Periodic Limb Movement Sleep Disorder (PLSMD) 

• Sleep-related Cramps 

• Sleep-related Bruxism 

• Sleep-related Rhythmic Movement Disorder 

• Sleep-related Movement Disorder, Unspecified 

• Sleep-related Movement Disorder Due to Drug Or 

Substance 

• Sleep-related Movement Disorder Due to Medical 

Condition 

 



PERIODIC LIMB MOVEMENT DISORDER 

• Periodic limb movement  sleep disorder (PLMSD), 

previously known as nocturnal myoclonus , is a  sleep 

disorder where the patient moves limbs involuntarily 

during sleep, and has symptoms or problems related to 

the movement. 

• PLMSD should not be confused with restless leg 

syndrome (RLS).  

• RLS occurs while awake as well as when asleep, and 

when awake, there is a voluntary response to an 

uncomfortable feeling in the legs.  

• PLMSD on the other hand is involuntary, and the patient 

is often unaware of these movements altogether. 

 



OTHER  SLEEP DISORDERS 

• Associated with neurologic disorders 

• Cerebral degenerative disorders 

• Dementia 

• Parkinsonism 

• Fatal familial insomnia 

• Sleep-related epilepsy 

• Electrical status epilepticus of sleep 

• Sleep-related headaches 

 

     Judd (2010) 



TREATMENTS FOR SLEEP PROBLEMS 

• Cognitive behavioral therapy 

 

• Medication 

 

• Sleep hygiene 

 

• CPAP/BIPAP 

 

 

      Rosenberg (2010) 



PROMOTING GOOD SLEEP 

• Environment control 

 

• Sleep hygiene consistency  

 

• Sleep culture 

 



CONSIDERATIONS FOR INSTITUTIONAL 
SETTINGS 

• Population characteristics 

• Sleep culture 

• Staff training/attitude 

• Policy and Procedures 

• Data collection/tracking 
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