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Sleep Medicine Rotation Primer  
By: Dr. Subodh Arora  

  

Please note that this guide is not all encompassing but a basic start to help you become more familiar 
with Sleep Medicine.  

1. What is Sleep Medicine all about:  
• This is primarily a clinic-based (outpatient) rotation. Occasionally, there is an opportunity to do 

inpatient consults as well. In addition, most clinicians also spend a certain amount of time each 
day interpreting sleep studies.  

• The most common sleep disorders encountered in clinic will be sleep apnea, insomnia, circadian 
rhythm disorders and restless leg syndrome; however, exposure to a variety of other sleep 
related disorders is also expected.  

• The attending faculty in the sleep center have diverse training backgrounds given the inherent 
multidisciplinary nature of sleep medicine.  

• We have weekly didactic conferences on Fridays as well as exposure to national meetings and 
seminars  

• Sleep studies are mostly done at night under the supervision of trained sleep technicians with a 
sleep physician available remotely on call. Sleep technicians are also responsible for scoring 
sleep studies (identifying different sleep stages, grading the apnea severity, etc.). They are also 
the one to send the completed study to the physician for final review.  

• We also have embedded support staff to address and monitor adherence to positive airway 
pressure (PAP) devices and troubleshoot barriers to treatment.  

  
2. Normal Sleep:  
The major brain areas and neurotransmitters in the regulation of sleep and wakefulness, REM (Rapid 
Eye Movement) and NREM sleep (Non Rapid Eye Movement): 
• The ventrolateral preoptic (VLPO, GABAergic) nucleus in the anterior hypothalamus is active 

during sleep (primarily NREM sleep) projecting axons that use inhibitory neurotransmitters, 
GABA and galanin to silence the wakefulness nuclei. REM sleep generation: Sublaterodorsal 
(SLD, glutamatergic), Laterodorsal Tegmental (LDT, cholinergic) and Pediculopontine Tegmental 
(PPT, cholinergic) nuclei promote awake-like brain activity, rapid eye movements, and skeletal 
muscle paralysis (a.k.a. REM atonia). 

• Most American adults and many children do not get the full recommended amount of sleep.  
• Adults are recommended to get 7-9 hours of sleep a night. A very small proportion of people are 

truly short sleepers who can sleep less than 7 hours consistently and function optimally and 
some truly long sleepers who need to sleep more than 10 hours per day to function optimally.  

• In children, sleep duration generally decreases with age. Newborns may sleep up to 18 hours per 
24-hour period without day-night differentiation, whereas adolescents are recommended to get 
8-10 hours of sleep nightly.  

• Acute and chronic sleep deprivation can cause a range of neurobehavioral deficits, including 
lapses of attention, compromised vigilance and depressed mood.  
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This is a hypnogram from a normal healthy young adult. Notice how the person starts through 
lighter stages of Non REM sleep (N1, N2) and progresses to deeper sleep (N3) more prominently 

in the first half of the night. The second half of the night is more prominent for Rapid Eye 
Movement (REM) sleep.  

  

3. Sleep Related Breathing Disorders:  
• Obstructive Sleep Apnea (OSA) is a common condition characterized by repeated episodes of 

upper airway narrowing and/or collapse during sleep, resulting in breathing pauses.  These 
episodes may result in intermittent hypoxia, sympathetic activation, intrathoracic pressure 
swings, large intracranial pressure elevations (up to 20x normal), inflammation and sleep 
disruption.  

• Central Sleep Apnea (CSA) is a less common type of sleep-related breathing disorder in which 
there is a breathing pause caused by decreased respiratory effort.  

• Elevated BMI and family history are the major risk factors for primary OSA in adults. Stroke, 
traumatic brain injury, and PTSD patients also have increased risk. Large tonsils, retrognathia, 
and high-arched palate are important risk factors in children.  

• Adults with OSA may complain of snoring, gasping awake, breathing pauses seen by a 
bedpartner, daytime sleepiness, dry mouth, poor concentration, or nocturia. Children with OSA 
often exhibit hyperactivity and can often be misdiagnosed with ADHD. 

• Untreated OSA has been associated with a higher risk of hypertension, stroke, post-operative 
complications and all-cause mortality.  Untreated OSA also has significant public health 
consequences including drowsy driving and decreased workplace productivity.  

• Testing options for OSA include home sleep apnea testing (HSAT) and in-laboratory 
polysomnography (PSG).  PSG is the gold standard and most accurate modality.  HSAT has 
benefits of convenience and accessibility.  HSAT is an option for patients in whom there is a 
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moderate or high suspicion of OSA based on clinical presentation, as long as certain 
comorbidities are not present (significant lung disease or heart failure, neuromuscular disease).  

• The primary metric we use to determine severity of OSA is the Apnea Hypopnea Index (AHI). 
Apnea = complete absence of airflow; Hypopnea = partial absence of airflow (at least 30% 
decrement). In adults: AHI 5-15 with comorbidities or 5-15 without comorbidities + daytime 
sleepiness = mild OSA; 15-29: moderate; ≥30: severe.  

  
• Pediatric cutoffs differ on which mechanism you are using to score: if age >13 and otherwise 

normal anatomy and development, use adult criteria. For kids <13: AHI 1-5 = mild OSA; 5-10 = 
Moderate; >10 = severe  

• First-line treatment for OSA is continuous positive airway pressure (CPAP) for most patients.  
This is the most studied and effective treatment.  With sufficient education and clinical support, 
most patients are able to acclimate to using CPAP.  CPAP has been shown to improve daytime 
sleepiness, neurocognitive function, and blood pressure. CPAP may also reduce the risk of 
coronary artery disease and atrial fibrillation.  

• Patients should be counseled to sleep 7 or more hours per night and to use CPAP every time 
they sleep (including during naps) for the whole time they sleep.  

• In children with large tonsils, a first-line treatment option is adenotonsillectomy. Depending on 
anatomy and physiology, dental procedures and upper airway procedures (e.g. correcting 
retrognathia/high arched palate) might be preferred options. For mild pediatric OSA patients, 
intransal steroids and leukotriene inhibitors are an option.   

• For patients unable to tolerate CPAP, alternative OSA treatments include mandibular 
advancement devices fitted by a qualified dentist, upper airway surgeries and hypoglossal nerve 
stimulation therapy.  
  

4. Sleep Related Movement Disorders:  
• Sleep-related movement disorders are primarily characterized by movements that disturb sleep 

or its onset.  
• The ICSD-3 lists 10 types of sleep-related movement disorders: restless legs syndrome, periodic 

limb movement disorder, sleep related leg cramps, sleep related bruxism, sleep related rhythmic 
movement disorder, benign sleep myoclonus of infancy, propriospinal myoclonus at sleep onset, 
sleep related movement disorder due to a medical disorder, sleep related movement disorder 
due to a medication/substance, and unspecified.  

• Restless Legs Syndrome (RLS) is only diagnosed by history – not polysomnogram. It is a disorder 
that is defined by an urge to move the legs while awake which is usually coupled with an 
uncomfortable or unpleasant sensation that has a predilection for evening time. This sensation 
is increased by stillness and often relieved by movement. It often correlates with diagnosis of 
Periodic Limb Movement Disorder (PLMD), which is diagnosed via PSG. 

• Among children, RLS may be conflated with “growing pains”. For children who are not 
developmentally capable of describing RLS symptoms, a combination of family history and 
elevated periodic limb movement may be suggestive of RLS.  

• Prevalence is 5-10% in North America and the female to male ratio is ~2:1  
• Iron deficiency within the brain can precipitate RLS. The serum iron and ferritin can suggest the 

presence of low brain iron content, however they are not perfect biomarkers. Most sleep 
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physicians target a ferritin >75ug/L. Others will trial oral iron in patients with ferritin <150 or 
even 200 ug/L. 

• Genetic predisposition exists with single nuclear polymorphisms in several genes, including 
MEIS1 (strongest, 2x risk) and BTBD9 (additional 1.5x risk).  

• Alcohol and some medications can potentially worsen RLS: Tricyclic antidepressants, selective 
serotonin reuptake inhibitors, lithium, sedating anti-histamines, dopamine receptor antagonists, 
beta blockers.   

Pathophysiology likely involves reduced brain iron signaling and dopamine. Autopsy studies 
demonstrate reduced brain iron conent and it may also involve decreased inhibitory D2 receptors in 
the putamen and over-active dopaminergic signaling. 5. Insomnia:  
• Insomnia is defined as persistent difficulty with sleep initiation, duration, consolidation or 

quality that occurs, despite adequate opportunity and circumstances for sleep, and results in 
some form of daytime impairment. 

• The ICSD-3 lists 3 types of insomnia: chronic insomnia disorder, short-term insomnia disorder, 
and other insomnia disorder. 

• The ICSD-3 eliminated primary and secondary insomnia distinctions and primary insomnia 
subtypes (such as idiopathic insomnia, physiological insomnia, paradoxical insomnia, inadequate 
sleep hygiene), though these subtypes may be useful in certain situations. 

• Population-based estimates indicate that 10-15% of adults report persistent and troublesome 
insomnia. 

• Among younger children, behavioral insomnia due to sleep associations or inadequate limit 
setting may be seen. 

• Behavioral treatments for insomnia, such as Cognitive Behavioral Therapy for Insomnia (CBT-I), 
are recommended as first-line treatments. This can be administered in-person, or via group 
based or web-based applications. They include several components: 

• Sleep restriction that leads to sleep consolidation 
• Stimulus control therapy with the goal of re-associating the bed with sleeping 
• Relaxation-based interventions to target mental arousal in the form of worries, intrusive 

thoughts, or a racing mind 
• Cognitive therapy to alter sleep-disruptive believes and maladaptive cognitive processes 
• Sleep hygiene education, which is required but not sufficient for treatment of insomnia 
• Sedative-hypnotics agents are recommended if CBT-I is not sufficient or if the patient is not able 

to complete behavioral therapy.  

 6. Central Disorders of Hypersomnolence: 
• Central Disorders of Hypersomnia are a group of disorders that cause daytime sleepiness and 

are not due to a disturbance of nocturnal sleep or a circadian rhythm disorder. 
• Daytime sleepiness is an inability to maintain alertness during the day with an irrepressible need 

to sleep or lapses into sleep. 
• The ICSD-3 lists 8 types of hypersomnias: Narcolepsy Type 1, Narcolepsy Type 2, Idiopathic 

Hypersomnia, Kleine-Levin Syndrome, Hypersomnia Due to a Medical Disorder, Hypersomnia 
Due to a Medication or Substance, Hypersomnia Associated with a Psychiatric Disorder, 
Insufficient Sleep Syndrome 

• Narcolepsy is described as Type 1, with cataplexy, and Type 2, without cataplexy 
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a. In both, patients have daytime sleepiness for at least 3 months and an MSLT with a 
mean sleep latency of ≤ 8 minutes and two or more sleep onset REM. 

b. In Type 1 Narcolepsy, patients have cataplexy, and may also have a CSF hypocretin-1 
concentration measured that is ≤ 110 pg/mL. 

c. Some patients will have associated symptoms due to REM dysregulation, including 
hypnagogic hallucinations, which are vivid dreamlike experiences at wake-sleep 
transitions, and sleep paralysis, which is an inability to move voluntary muscles at 
sleepwake transitions for up to several minutes. 

d. The prevalence of Narcolepsy Type 1 is 1 in 2000. 
e. The pathophysiology is thought to be destruction of hypothalamic hypocretin-producing 

cells.  
f. Almost all patients with cataplexy are DQB1*0602 positive.  
g. Treatment is symptomatic with alerting agents (modafinil, armodafinil, amphetamine, 

methamphetamine, dextroamphetamine, and methylphenidate) and anticataplectic 
agents (sodium oxybate, antidepressants).  

• In Idiopathic Hypersomnia (IH), patients have excessive daytime sleepiness in the absence of 
cataplexy and no more than one sleep-onset REM period on an MSLT  

a. The prevalence and pathophysiology of IH are unknown, although there is a female 
predominance.  

b. Treatment is symptomatic with alerting agents.  
• Kleine-Levin Syndrome is characterized by recurrent episodes of excessive daytime sleepiness 

that are associated with cognitive, psychiatric, and behavioral disturbances, which resolves in 
between episodes.  

a. This is rare with a prevalence of about 1-2 per million.  
b. There is a male predominance.  
c. The pathophysiology is unknown.  

  
7. Parasomnias  
• The ICSD-3 lists 3 core types of parasomnias: NREM-related parasomnias, REM-related 

parasomnias, and other parasomnias.  
• NREM-related parasomnias are caused by incomplete awakening from sleep (typically N2 or N3 

sleep), are associated with amnesia of the episode, and may be triggered by sleep deprivation 
and stimuli such as touch, sound and OSA.  

a. Confusional arousals occurs when a person stays in bed, has a lack of autonomic 
activation, and may include sleep related abnormal sexual behaviors. It has a lifetime 
prevalence of up to 18%.  

b. Sleep walking (somnambulism) is associated with ambulation and other complex 
behaviors outside of the bed. It has a lifetime prevalence of 18-40%.  

c. Sleep terrors is when there is significant autonomic arousal during the episode.  
d. These are not typically treated with medications; aggravating factors are addressed  

(such as underlying OSA) and safety measures are paramount  
e. These are common in children, with higher prevalence rates among those with a 

positive family history.  
f. Sleep restriction, as well as other co-morbid sleep disorders such as OSA, are common 

triggers for NREM parasomnias in children.  
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• Sleep related eating disorder is dysfunctional eating that occurs after an arousal during the main 
sleep period. It is involuntary and puts an individual at risk for injurious behavior and 
consumption of inedible or toxic foods.  

a. This is in contrast to Night-Eating Syndrome which is characterized by excessive eating 
between dinner and bedtime and during full awareness during the sleep period, often 
associated with mood disorders  

• REM Sleep Behavior Disorder (RBD):   
a. This diagnosis requires history of sleep related vocalizations and/or complex motor 

behaviors AND demonstration of the normal loss of atonia during REM sleep as seen on 
polysomnography.  

b. There is often injury to patient and bed partner.  
c. Idiopathic RBD is now widely recognized, typically seen in men over 50 years old, and 

increases risk for development of alpha-synucleinopathies (Parkinson’s disease, multiple 
system atrophy and dementia with Lewy bodies).  

d. RBD is also linked with narcolepsy, withdrawal from alcohol, and other REM-suppressing 
medications.  

e. Treatment often requires pharmacotherapy with clonazepam or melatonin, in addition 
to safety measures.  

• Nightmare disorder: Recurrent nightmares, usually the same overall theme that causes night 
time and daytime functioning issue.  

a. This disorder may be seen with PTSD and certain medications (including varenicline, 
anti-histaminergics, anticholinesterase inhibitors).  

b. Behavioral treatments are recommended.  
  

8. Circadian Rhythm Sleep-Wake Disorders  
• The biologic circadian rhythm is governed by the suprachiasmatic nucleus which resides in the 

hypothalamus. Through the retinohypothalamic tract, this connects to the retinal ganglion cells 
to sense light, which is the strongest zeitgeber or “time-giver” which helps to entrain our 
circadian rhythm.  

• The ICSD-3 lists 7 types of circadian rhythm sleep-wake disorders: delayed sleep-wake phase 
disorder, advanced sleep-wake phase disorder, irregular sleep-wake rhythm disorder, non-
24hour sleep-wake rhythm disorder, shift work disorder, jet lag disorder, circadian sleep-wake 
disorder not otherwise specified (NOS).  

• Circadian rhythm disorders are characterized by symptoms of insomnia, daytime sleepiness, or 
both; disruption of the sleep-wake rhythm; and associated features such as distress or impaired 
functioning.  

• There are two primary types of circadian rhythm disorders – intrinsic and extrinsic.  
• Intrinsic circadian rhythm disorders are characterized by disruption of the internal clock, such as 

delayed sleep-wake phase disorder or advanced sleep-wake phase disorder.  
• Extrinsic circadian rhythm disorders involve desynchronization of the internal biologic rhythm 

with external cues such as shift work sleep disorder or jet lag syndrome.  
• Delayed sleep-wake phase disorder is characterized by an inability to fall asleep until very late at 

night, with the resulting need to sleep late in the morning or into the afternoon; but an ability to 
sleep reasonably well if sleep and wake times are much later than normal.  

• Delayed sleep-wake phase disorder may commonly present during adolescence and is a driving 
force behind recommendations for delayed high-school start times.  
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• Advanced sleep-wake phase disorder is characterized by a need to sleep and wake up much 
earlier than normal.  

• Non-24-hour sleep-wake disorder occurs when an individual’s day length is longer than 24 
hours.  

• Shift work disorder occurs when the circadian rhythms are disturbed due to working during the 
body’s natural sleep time resulting in difficulty in adjusting to the required schedule.  

• Jet lag occurs when there is changing time zones, which can disrupt light cues and regular 
bedtimes.  
  

9. Sleep Testing  
• There are a variety of diagnostic and therapeutic procedures that are routinely utilized by sleep 

medicine physicians, including:  
• Sleep-center based procedures:  

a. In-lab diagnostic polysomnography – a technologist-attended overnight study of sleep 
and related physiological monitoring, including sleep staging, respiratory effort and 
flow, ECG, and limb movements throughout the night. This procedure is used to 
diagnose sleep-related breathing disorders, REM-sleep behavior disorder, sleep-related 
seizure disorders, some parasomnias, and to rule out other causes of excessive daytime 
sleepiness in the evaluation of disorders of central hypersomnolence such as narcolepsy 
and idiopathic hypersomnia.  

b. In-lab positive airway pressure or mandibular advancement device titration 
polysomnography – a technologist-attended overnight study where sleep physiology is 
monitored while a previously diagnosed sleep-related breathing disorder is treated with 
the titration of either positive airway pressure or a mandibular advancement device.  

c. Multiple sleep latency testing – a technologist-attended daytime study consisting of 
sleep physiology monitored nap opportunities performed across the day which is used 
in the diagnosis of disorders of central hypersomnolence  

d. Maintenance of wakefulness testing – a technologist-attended daytime study consisting 
of sleep/wake physiological monitoring throughout the day to monitor a patient’s ability 
to stay awake/effectiveness of treatment.  

• Ambulatory procedures:  
a. Home sleep apnea testing – an overnight, unattended screening test which monitors 

breathing and oxygen saturation. This is used in the screening and diagnosis of 
obstructive sleep apnea in high-risk adult populations without excluding comorbidities 
including heart failure, chronic-obstructive pulmonary disease, neuromuscular disorders 
among others.  

b. Actigraphy – fine motor movement and light exposure monitoring across multiple days 
used to gather information about patterns of sleep/wake behavior that is used to aid in 
the diagnosis of insomnia and circadian rhythm sleep disorders.  
  

10. Overall Career Outlook in Sleep Medicine  
• Given that multiple specialties in both the adult and pediatric world can get boarded in sleep 

medicine, everyone’s pathway is unique and based on one’s primary specialty and interests.  
Specialties currently include: Pulmonology, Neurology, Internal Medicine, Pediatrics, Family 
Medicine, Psychiatry and ENT  
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• Given this heterogeneity in our provider base, there is an awesome interdisciplinary 
collaboration at play, which is unlike most other fields.  

• A full-time clinical sleep physician focuses on seeing patients with sleep disorders listed below in 
clinic and are responsible for taking calls from the sleep lab (most often non-emergent). Most 
practice completely in the outpatient setting with limited weekend responsibilities. Additionally, 
the Director of the sleep lab also has further technical and administrative responsibilities.  

• As part-time clinical sleep physician, in addition to the above, takes on responsibilities based on 
your primary specialty (Pulmonary, Neurology, IM, etc.).  

• As an academic sleep physician, you are responsible for clinical duties noted above, but a 
negotiable amount of your time can be designated for research based upon your track record, 
commitment and available funding.  
  

  


