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	1. SLEEP DISORDERS
By
Soheir H.  ElGhonemy
Assist. Professor of Psychiatry- Ain Shams University
Member of International Society of Addiction Medicine
Member of European and American Psychiatric Associations
Trainer Approved by NCFLD
selghonamy@hotmail.com
 


	2. 2
How do we  Measure Sleep?
 Electroencephalogram (EEG) measures the electrical changes
in the brain. The electrodes are placed on the scalp. The wavy
lines recorded by the EEG are called brain waves.
 Electrooculogram (EOG) measures the electrical changes as
the eyes rotate in its socket. The electrodes are placed either
above and below the eye or left and right of the eye.
 Electromyogram (EMG) measures the electrical changes
generated during muscle contraction. The electrodes are placed
under the chin.
 EEG, EOG and EMG are recorded simultaneously and the
patterns of activity in these three systems provide basic
classification for the different types of sleep.
 


	3. 3
Placement of electrodes  of
polysomnographic measurement
 


	4. 4
 Brain, eye  and muscle wave in NREM sleep have
greater amplitudes and lower frequencies as
compared to REM and wakefulness.
 The amplitude increases continuously, while their
frequency decreases correspondingly from the time a
normal person falls asleep, till he or she reaches the
deepest NREM sleep.
 


	5. 5
Types of brain  waves.
 


	6. 6
 EEG associated  with sleep from the highest to the lowest
frequency:
1. Beta waves (β) The frequency of beta waves range
from 13-15 to 60 hertz (Hz) and an amplitude of 30
microvolt (μV). Beta waves are associated with
wakefulness.
2. Alpha waves (α) The frequency range from 8 to 12 Hz
and an amplitude of 30 to 50 μV. These waves are
found in people who have their eyes closed and relax
or meditating.
Classification of Brain Waves
 


	7. 3. Theta waves  (θ) Frequency in the range of 3 to 8 Hz
and amplitude of 50 to 100 μV. These waves are related
with memory, emotions and activity in the limbic system.
4. Delta waves (δ) It ranges from 0.5 to 4 Hz in frequency
and amplitude of 100 to 200 μV. In deep sleep and in
coma patients because normal and healthy adults will not
show large amount of delta waves.
Flat-line trace occurs when no brain waves are present
and this is the clinical sign of brain death.
 


	8. 8
STAGES OF SLEEP
  Sleep is characterized by two distinct cycles,
1. Non-Rapid Eye Movement Sleep (NREM): is
further classified into 4 stages: Stage I, II, III, VI (III,
VI / slow-wave sleep)
2. Rapid Eye Movement Sleep (REM)
A normal human sleep cycle starts with NREM stage
I,!!, III, VI and progresses to REM. This cycle is
repeated several times throughout the night (between
4 to 5 cycles). The duration for each cycle has been
identified ranging between 60 to 90 minutes.
 


	9. 9
  


	10. 10
Features of NREM  Sleep
Stages
 Stage I NREM sleep begins when a person close his
eyes, followed by several sudden sharp muscles
contractions in the legs then relaxation. As he continues
falling asleep the rapid beta waves of wakefulness are
replaced by the slower alpha waves and soon the slower
theta waves start to emerge.
 This is the stage, which is when human get lightest sleep
and could wake up easily external environment.
 Each period of stage 1 sleep generally lasts 3 to 12
minutes.
 


	11. 11
 Stage II  This is the stage of light sleep in which the
frequency of the EEG decreases and amplitude
increases. The theta waves of this stage are
interrupted by a series of high frequency waves
known as sleep spindles and they last for 1 to 2
seconds. These waves are generated by interactions
between thalamic and cortical neurons. During this
stage the EEG traces show high amplitude wave
forms called K-complex. This is the stage where
adults spend the greatest proportion of about 50% of
the total time in sleep each night.
 Sleep spindles and K-complex are features of
stage 2 NREM sleep.
 


	12. 12
 Stage III  This is the stage from moderate to true
deep sleep (SWS). As delta waves first appear, sleep
spindles and K-complexes occur, but are less
common compared to in stage II. Stage III lasts for 10
minutes during the first sleep cycle and represents
only 7% of the total night’s sleep.
 


	13. 13
 Stage VI  This is the deepest NREM sleep.
The EEG trace is dominated by delta waves
and overall neural activity is at its lowest.
 Breathing, heart rate, blood pressure and
brain’s temperature are all reduced under the
influence of parasympathetic nervous system.
 This is also the stage in which children may
have episodes of somnambulism or
sleepwalking and night terrors.
 


	14. 14
  


	15. 15
Rapid Eye Movement  Sleep
 REM; Paradoxical sleep constitutes 20-25%
of total sleeping time. Over the course of a
night’s sleep, a person will experience 4 to 5
periods of REM sleep. EEG recording of
neural activity during REM shows almost
the same tracing as to that during waking
hours. There are no dominating brains
waves during this stage of sleep.
 


	16.  REM sleep  is characterized with rapid
movement of the eyes in its sockets,
near-total muscle paralysis and
changes in breathing and heart rates.
However, most people will wake up
easily during this period if there are any
external disturbances. This is because
REM sleeps happens to be the period
of very light sleep.
 


	17. 17
Comparing NREM and  REM
 NREM is an active state
that is maintained partly
through oscillations
between the thalamus
and the cortex. The
three major oscillations
systems are sleep
spindles, delta
oscillations and slow
cortical oscillations.
 REM sleep is generated by the
cholinergic mediated “REM-on
neurons” in the mesencephalic
and pontine cholinergic
neurons.
 It is characterized by muscle
hypotonia, cortical activation,
low-voltage desynchronization
of the EEG and rapid eye
movements.
 


	18. 18
NREM SLEEP
(SWS)
1. No  dreaming /logical
subconscious thinking
2. Decrease in RR,HR,BP
3. EEG shows transition from fast,
low amplitude waves to slow,
high amplitude waves
4. Ach &/or dopamine
5. Easy to arose person
6. Pulsatile release of GH,
gonadotropins from AP
REM SLEEP
(PARADOXICAL)
1. Associated with dreaming
2. Increased/irregular RR, HR, BP.,
Penile erection or clitoris
engorgement, muscle twitches
3. EEG is synchronized
4. NE &/or serotonin
5. Difficult to arose
 


	19. 19
Biological Rhythms
 Biological  processes related to sleep are influenced
by the circadian rhythm and other biology rhythms.
Homeostatic factors (factor S) and circadian factors
(factor C) are both interact to determine the timing
and quality of sleep.
 


	20. 20
Which NTs have  been shown to be
important for wakefulness?
1. Acetylcholine
2. Histamine
3. Serotonin (5HT)
4. Norepinephrine
5. Dopamine
6. Orexin/hypocretin
 


	21. 21
Which pathway inhibits  the normal
wakefulness pathways?
VLPO neurons via GABA inhibit these nuclei
which promote wakefulness:
1.TMN (histamine)
2.SN and VTA (DA)
3.LC (NE)
4.PPT and LDT (Ach)
5.DR(5HT)
TMN; Tuberomammlary nucleus, SN; Substantia Nigra, VTA; Ventral
tegmental area, LC; locus coeruleus , PPT; pedunculopontine, LDT;
Laterodorsal tegmental area, DR; dorsal raphe
 


	22. Signs of Sleep  Disorders
 Consistent failure to get enough sleep or restful
sleep
 Consistently feeling tired upon waking &/or
waking with a headache
 Chronic fatigue, tiredness, sleepiness during the
day
 Struggling to stay awake while driving or doing
something passive, e.g. watching TV
 Difficulty concentrating at work or school
 Slowed or unusually delayed response to stimuli
or events
 Difficulty remembering things or controlling
emotions
 Frequent urge to nap during the day
 


	23. 2 Categories of  Sleep Disorders
 Dyssomnia
◦ Difficulty getting
enough sleep
◦ Problems in the
timing of sleep
◦ Complaints about
the quality of
sleep
 Parasomnias
◦ Abnormal behavioral
& physiological
events during sleep
◦ e.g. nightmares,
sleep walking, sleep
talking
 


	24. Primary Insomnia
 Difficulty  initiating sleep, maintaining sleep,
&/or nonrestorative sleep for at least 1 month
 Primary: insomnia is not related to other
medical or psychiatric problems
 One of the most common sleep disorders:
1/3 of general population report symptoms.
 Women report insomnia 2x as often as men.
 


	25. Primary Insomnia
 Contributing  Factors:
1. Medical factors, such as pain & physical
discomfort and respiratory problems
2. High body temperature
3. Inactivity during the day
4. Psychological disorders
5. Stress
6. Unrealistic expectations regarding sleep
7. Poor bedtime habits or sleep hygiene
8. Rebound insomnia (sleeping pills)
 


	26. ◦ Prescription drugs  (benzodiazepines) &
OTC drugs  excessive sleepiness,
dependence, rebound insomnia
◦ Other drug options: antihistamines,
Remeron, Trazedone
◦ Relaxation training
◦ Stimulus control procedures
◦ Setting regular bedtime routines
◦ Sleep restriction
◦ Confronting unrealistic expectations about
sleep
Treatments
 


	27. Primary Hypersomnia
 Predominant  complaint: excessive
sleepiness for at least a month
 Sleeping too much: prolonged sleep
episodes or daytime sleep episodes
occur almost daily
 Treatments: stimulants; provigil
 


	28. Narcolepsy
 Features:
◦ Daytime  sleepiness
◦ Irresistible attacks of refreshing sleep occur almost daily
◦ Cataplexy – sudden loss of muscle tone (associated
with intense emotion & the sudden onset of REM sleep)
◦ Sleep paralysis
◦ Hypnagogic & hypnopompic hallucinations
◦ Intrusions of REM sleep into the transition between
sleep and wakefulness (at sleep onset or awakening)
 Treatments:
◦ Stimulants
◦ Provigil
◦ Antidepressants
 


	29. Breathing Related Sleep  Disorders
 Sleep is disrupted by a sleep-related
breathing condition
 Breathing is interrupted during sleep,
producing numerous brief arousals during
the night
 Leads to excessive sleepiness during the
day
 Treatments:
◦ Weight loss
◦ Medications to stimulate breathing
(medroxyprogesterone, tricyclics)
◦ Mechanical devices to reposition tongue or jaw
 


	30. Sleep Apnea
 Symptoms:  restricted airflow &/or brief periods (10-
30 seconds) where breathing ceases completely
 Signs: loud snoring, heavy sweating during the night,
morning headaches, sleep attacks during the day
 Obstructive Sleep Apnea: airflow stops despite
continued respiratory activity; airway is too narrow,
damaged, abnormal
 Central Sleep Apnea: complete cessation of
respiratory activity; associated with certain CNS
disorders, e.g. degenerative disorders, cerebral
vascular disease, head trauma
 Contributing Factors: more common in males, the
obese, & middle to older age
 Prevalence: occurs in 10-20% of population
 


	31. Circadian Rhythm Sleep  Disorders
 Inability to synchronize one’s circadian sleep-
wake pattern with the sleep-wake schedule
of the surrounding environment
 Results in disrupted sleep – either insomnia
or excessive sleepiness during the day
 2 types:
◦ Jet lag type – sleep problems caused by
rapidly crossing multiple time zones
◦ Shift work type – sleep problems
associated with night shift work or
frequently changing shift work
 


	32. Circadian Rhythm Sleep  Disorders
 Phase Shifts:
◦ Delayed Sleep Phase Type – late sleep
onset & late awakening
◦ Advanced Sleep Phase Type – early
sleep onset & early awakening
 Treatments:
◦ Phase delays – moving bedtime later
◦ Phase advances – moving bedtime
earlier
◦ Use of a bright light (>2,500 lux)
 


	33. Parasomnias
 Disturbances in  arousal and sleep stage
transition that intrude into the sleep
process
 2 types:
◦ Those that occur during rapid eye
movement (REM) sleep
◦ Those that occur during non-rapid eye
movement (NREM) sleep
 


	34. Nightmares
 Occurs during  REM (dream) sleep
 Extremely frightening dreams that interrupt
sleep and interfere with daily functioning
 Person readily awakens from dreams, has
detailed recall, and rapidly becomes oriented
and alert
 Common in children (10-50%), but not adults
(5-10%)
 


	35. Sleep Terrors
 Symptoms:
◦  Occurs during NREM sleep
◦ Intense fear, panicky scream, autonomic
arousal (heart racing, rapid breathing,
sweating)
◦ Relatively unresponsive to efforts of others
to comfort or wake the person during the
episode
◦ Abrupt awakening from sleep
◦ Amnesia for the episode, no detailed
dream recall
 Prevalence: more common in children (5%)
than adults (<1%)
 Treatment: antidepressants,
benzodiazepines, scheduled awakenings
 


	36. Sleep Walking (Somnambulism)
  Symptoms:
◦ Occurs during NREM sleep
◦ Rising from bed and walking about
◦ Blank, staring face
◦ Unresponsive to efforts of others to communicate
◦ Can be awakened only with great difficulty
◦ Upon awakening, short period of confusion or
disorientation
◦ Upon awakening, amnesia for episode
 Prevalence: primarily a childhood problem (15-30%)
 Course: most will outgrow by age 15
 Causes: fatigue, sleep deprivation, use of sedative
or hypnotic drugs, stress, heredity
 


	37. Other NREM Parasomnias
  Sleep Talking
 Bruxism (teeth grinding)
 Nocturnal Eating Syndrome
 


	38. Sleep Hygiene
 Establish  a set bedtime routine
 Set a regular sleep and wake time
 Go to bed when tired & get out of bed if unable to sleep
within 15 minutes
 Reduce noise, light, stimulation, & temperature in bedroom
 Restrict activities in bed to those that help induce sleep
 Avoid using caffeine & nicotine 6 hours before bedtime
 Limit use of alcohol or tobacco
 Do not exercise or participate in vigorous activities in the
evening
 Exercise during the day
 Eat a balanced diet
 Increase exposure to natural and bright light during the
day
 Educate self about normal sleep and sleep behavior
 


	39. 39
 Circadian Rhythm  is one of the several intrinsic body rhythms modulated
by the hypothalamus. The suprachiasmatic nucleus sets the body clock
to 24 hours and is modulated by light exposure. The retino-hypothalamic
tract allows light cues to directly influence the suprachiasmatic nucleus.
 Circadian rhythm allows the brain to regulate periods of rest during sleep
(equivalent to battery re-charging) and periods of high activity during the
wakefulness (equivalent to battery discharging). The nadir of the rhythm
is in the early morning. The downswing in circadian rhythm after the
apex in early evening is thought to initiate sleep and maintain sleep
overnight for full restoration by preventing premature awakening. The
morning upswing then facilitates awakening and acts as a
counterbalance to the progressive discharge of wake neuronal activity,
enabling cognitive function throughout wakefulness.
Circadian Rhythms
 


	40. 40
Other Biological Rhythms
  The hypothalamus controls the body temperature cycles.
Body temperature will increase during the course of the day
and decrease during the night. The temperature peaks and
troughs are thought to mirror the sleep rhythm. People who
are most alert late in evening have body temperature peaks
later in the evening compared to those who are most alert
early in the morning.
 Melatonin secretion by the pineal gland controlled by the
suprachiamastic nucleus is light-modulated. It is secreted
maximally during the night. Prolactin, testosterone, and
growth hormone also demonstrate circadian rhythms, with
maximal secretion during the night. Melatonin influences
sleep timing by modulating the amplitude of circadian signal
and neuronal firing. Melatonin has multiple functions
throughout the body, including regulation of immune function,
hormone secretion, reproductive rhythms.
 


	41. 41
Neuroendocrine Regulation of
Sleep  Stages
 Growth hormone-releasing hormone (GHRH) and
corticotrophin-releasing hormone (CRH) are the primary
hormones in sleep regulation by inverse action. GHRH is
circadian rhythm dependant and levels increase at night.
GHRH promotes NREM while GH inhibits the production of
hormones from the hypothalamus, pituitary and adrenal
glands (HPA).
 There is a reciprocal concentration level in neuroendocrines
during the sleep cycle. When GHRH concentration is high, it
will promote NREM/SWS sleep, corticotrophin (ACTH) and
cortisol will be at its lowest concentration levels. GHRH and
ghrelin promotes the synthesis of GH which promotes tissue
growth and protein anabolism. CRH has an opposite effect
and inhibits the effect of GHRH sleep promotion
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 Other peptides  and steroids involved with sleep
regulation:
1. Insulin-like growth factor (IGF-1) suppresses GH secretion which leads
to sleep suppression
2. Somatostatin is observed in REM and it’s effect includes reduction of
NREM and GH .The effect of Somatostatin is more pronounced in the
elderly causing sleep impairment by the reduction in GHRH production.
3. Excessive cortisol has been linked (exp. Cushing’s disease patients)
with the decrease SWS and more disrupted sleep . Cortisol levels differ
with gender and age .
4. Vasopressin itself has beneficial effects of increasing the total sleep
time, SWS and REMS . Unfortunately Vasopressin when combined
with CRH during activation of stress reaction increases wakefulness.
5. Ghrelin has a similar effect to GHRH in promoting SWS and together
with GHRH encourages the increase of GH level.
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Interaction and involvement  of GHRH, GH, CRH, Cortisol
in Sleep stages.
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Brain Regulated Sleep
  The brain controls when a person wakes up and
when one sleeps. The region of the brain that is in
charge of controlling sleep is located in the
POSTERIOR HYPOTHALAMUS.
 The hypothalamus is also the region controlling the
circadian rhythm and sensitive to light stimuli and
temperature. The “switch” for sleep is considered to
be the ventrolateral preoptic nucleus (VLPO) OF
THE ANTERIOR HYPOTHALAMUS.
This area becomes active during sleep. The VLPO
containing the GABAnergic and galanergic neurons
are responsible for normal sleep.
These neurons contain both the GABA-synthesizing
enzyme glutamic acid decarboxylase and the peptide
galanin.
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 The Cortical  Activation That Is Important To
Keep People Awake Consisting Of Posterior
Hypothalamus,
◦ the intralaminar thalamus and
◦ the basal telencephalon.
This network of the lower brainstem controls
wakefulness.
Neurons that responsible in this region are named
orexin or hypocretin neurons.
Both regions act in a counter balance action
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The modulatorly systems  can be divided into
two major pathways
1. Ventral (reticulo-hypothalamic-cortical) pathway
2. Dorsal (reticulo-thalamic-cortical) pathway.
To maintain wakefulness of these two pathways,
acetylcholine and glutamate are the main
neurotransmitters.
 The brainstem controls REM-NREM sleep through a
cholinergic-aminergic interaction. Dopaminergic system is
contributory to sleep regulation.
 These GABAnergic neurons are most active during NREM and
inactive during REM and wakefulness.
 Electrical stimulation of these neurons causes sleep and their
destruction causes insomnia.
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Proportional aminergic and  cholinergic activity in
various stages of sleep.
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 Serotonergic nuclei  of the anterior raphe which is
active during wakefulness produces serotonin and
causes its own inhibition through a negative feedback
loop, when the individual has been awake for a certain
time leads to sleep.
 Signals of REM sleep originate in the pontine reticular
formation and are transmitted to the motor layers of the
superior colliculi. The collicular neurons in turn send
projections to the paramedian pontine reticular
formation which coordinates the duration and the
direction of the eye movements.
 During REM sleep ,the pontogeniculooccipital (PGO)
spikes that occur intermittently orginating in the pontine
reticular formation. In the absence of PGO, REM sleep
can be generated by the stimulation of the Pons with
acetylcholine especially in the peribrachial areas of the
Pons
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DREAMING
 Dreams are  the images, sounds, thoughts and feelings
experienced during sleeping. There is a strong association
with REM sleep. Scientific studies of dreams, also known as
ONEIROLOGY, have shown that a person spends a total of six
years dreaming (estimated at 2 hrs each night).
Activation Synthesis Theory of Dreams
 There are many theories on dreaming. The activation
synthesis theory asserts that the sensory experiences are
fabricated by the cortex as a means of interpreting chaotic
signals from the pons. In the ascending cholinergic PGO
(ponto-geniculo-occipital) waves stimulate the higher midbrain
and forebrain cortical structures, producing rapid eye
movements. The activated forebrain then synthesizes the
dream out of this generated information.
 Some researchers suggest that dreams are generated in the
forebrain, and that REM sleep and dreaming are not related
directly. Some patients with brain stem damage experience
loss in ability to dream.
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Dreams & Memory
  Study have shown that illogical locations,
characters and dream flow may help the brain
strengthen the linking and consolidation of
semantic memories. These occur during REM
sleep when the flow of information between the
hippocampus and neocortex is reduced. One stage
of memory consolidation is the linking of distant but
related memories.
 It is found that people all over the world dream of
mostly the same things. Personal experiences from
the last day or week are frequently incorporated
into dreams
 Emotions
 Sexual content
 Recurring dreams
 Common themes
 Relationship with mental illness
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Functional Hypotheses of  Dreaming
 There are several hypotheses about the function
of dreams which includes:
a. During the night there may be many external
stimuli bombarding the senses, the mind
interprets the stimulus and makes it a part of
dream in order for a continued sleep.
b. Bad dreams let the brain learn to gain control
over emotions resulting from distressing
experiences.
c. Dreams are like the cleaning-up operations of
computers when they are in off-line, removing
parasitic nodes and other “junk” from the mind
during sleep.
d. Dreams regulate mood.
e. Dream is a product of “dissociated imagination”.
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