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Disclosure and Learning Objectives

1. Review the fundamentals of OSA 
and insomnia, i.e. definitions, 
pathophysiology, epidemiology, and 
risk factors.

2. Describe diagnostic approaches to 
obstructive sleep apnea and 
insomnia.

3. Broadly categorize the treatment 
options and best practices for 
obstructive sleep apnea and 
insomnia.

I have no financial relationships or conflicts of interest to disclose.

Obstructive Sleep 
Apnea

Obstructive Sleep Apnea (OSA)

• Repetitive episodes of complete (apnea) or partial 
(hypopnea) upper airway obstruction during sleep, often 
resulting in oxygen desaturation.

Who gets obstructive sleep apnea?

• Occurs more commonly in men than women, approximately 
2 to 1. 

Risk increases in postmenopausal women.
• Prevalence increases with age.
• Roughly 60-70% of OSA cases are attributable to obesity.

Consider Airway Anatomy

• Tonsillar hypertrophy
• Narrow Oropharynx
• Long/thick uvula
• Long or narrow palate
• Retrognathia
• Large tongue
• Congenital malformation 

Ex. Down syndrome
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Modified Mallampati Airway Classification Other Predisposing Factors

• Increased neck circumference
• Stroke
• Heart failure
• Neuromuscular weakness
• Endocrine disorders – acromegaly, hypothyroidism
• Alcohol consumption
• Sedating medications
• Chronic nasal congestion or obstruction

Why do we care about OSA?
Sleep 
onset

Muscle 
relaxation

Airway 
closure

Hypoxia

Sympathetic 
response

Arousal 
from sleep

Breathing 
resumes

Outcomes:
HTN, CAD, CHF, Arrhythmia
Stroke, pulmonary HTN
Diabetes
Premature mortality

Symptoms:
Insomnia
Excessive daytime sleepiness
Mood disorder
Memory impairment
Motor vehicle accidents

Snoring

Screening for OSA
Consider Gender Differences

• Men are more than twice as likely as women 
to have OSA, but they are 9 times more likely 
to be referred for a sleep study.

• STOP-BANG has a higher sensitivity in men 
than in women.

• Insomnia is more prevalent in women than 
daytime sleepiness. Women are more likely 
to report nonspecific symptoms such as 
headaches, fatigue, depression, and anxiety.
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Objective 
Measurement
of OSA

Apnea Hypopnea Index 
(AHI)

• Home sleep study
• Polysomnography

APNEA HYPOPNEA INDEX (AHI)
How many times per hour the patient “stops breathing”

Apnea: ≥ 90% reduction in airflow for ≥ 10 seconds

Hypopnea: ≥ 30% reduction in airflow for ≥ 10 seconds, 
accompanied by oxygen desaturation

Obstructive Sleep Apnea

AHI Severity
< 5 per hour Normal
5-14 per hour MILD
15-29 per hour MODERATE
≥ 30 per hour SEVERE

Home Sleep Test (HST)

• Tests for sleep apnea only

• Most common: Type III 
Monitor with 4-6 channels

Pressure sensor, effort belt 
(RR), oxygen saturation, 
HR, snoring, body position

In-laboratory PSG
In-laboratory Polysomnography (PSG)

• Gold standard 
• 21 channels of information

• Airflow
• SpO2
• CO2
• Respiratory effort
• ECG
• EEG
• EMG
• Nasal pressure
• Snoring
• Body position

• Can test for OSA, central sleep 
apnea, hypoventilation, cardiac 
arrhythmias, periodic limb 
movements, sleep architecture, 
and parasomnias

• Can identify an optimal pressure 
setting during positive airway 
pressure (PAP) titration 

• Split night PSG
• Titration PSG
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HST vs. PSG

Pros Cons
Easy, at-home
Cost-effective

Only tests for sleep apnea
May underestimate or miss sleep 
apnea

High accuracy
Supervised
Tests for a variety of diagnoses
An opportunity to try CPAP with 
the help of the sleep technician

Have to sleep in the sleep lab
Expensive

HST

PSG

HST vs. PSG Summary

• HST is ideal for:
• Diagnosing OSA in patients with high pretest probability 
• “Excluding” OSA in low-risk patients

• PSG is ideal for:
• Greater accuracy in patients with low pretest probability
• Diagnosing a wide variety of sleep disorders
• Close monitoring in high-risk patients with comorbidities such 

as heart failure, chronic lung disease, neurologic conditions, 
chronic opioid use

Recommendations vs Reality

Commercial insurance only 
covers home sleep tests, 
with a handful of exceptions

• CHF, COPD, oxygen 
dependence, certain 
neurologic conditions

• Previous failed HST or 
inconclusive HST results

• Concern for other sleep 
disorders, i.e., 
parasomnias, CSA, 
hypoventilation

Case Example 1

52-year-old male with a history of newly 
diagnosed hypertension and migraines. His 
wife often elbows him to turn over at night 
due to his loud snoring. He dozes off easily 
while watching TV or reading. On exam, his 
BMI is 32kg/m2, and his airway is a modified 
Mallampati class III. 
What is the most appropriate test for this 
patient?

Answer:  Home sleep test. The patient is low risk 
and has high pre-test probability for sleep apnea.

Case Example 2

72-year-old female with a history of atrial 
fibrillation and COPD requiring 2 L/min 
oxygen at night. She adamantly denies 
snoring, daytime sleepiness, or any 
possibility that she has sleep apnea. But she 
does wake up short of breath on occasion 
and gets up frequently to urinate during the 
night. Her BMI is 22 kg/m2.
What is the ideal test for this patient?

Answer:  Polysomnogram. This patient has chronic heart and 
lung disease and requires oxygen. Her pretest probability is low 
based on symptoms. She should be monitored closely with the 
most accurate study. 
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Peripheral Arterial Tonometry (PAT)

• Calculates respiratory events 
using peripheral arterial tone.

• Detects sympathetic activity 
leading to increased heart 
rate and decrease in oxygen 
saturation.

• Not recommended for 
patients with atrial 
fibrillation.

Nocturnal Oximetry 

• Can be a helpful screening tool 
for patients with high pre-test 
probability

These patients should have a 
sleep study anyway

• OSA does not always results in 
oxygen desaturation

• Therefore, cannot exclude 
sleep apnea in low-risk 
patients or patients with 
low pretest probability

Saw tooth pattern in OSA

When do we treat OSA?

AHI ≥ 5 plus either of the following
1. Symptoms: sleepiness, insomnia, cognitive impairment
2. Comorbidities: hypertension, ischemic heart disease, 

mood disorder, stroke

AHI ≥ 15 with or without symptoms or comorbidities

Treatment Options for OSA

Continuous 
positive airway 
pressure (CPAP)

Oral appliance 
therapy (OAT)

Surgery
• Hypoglossal nerve 

stimulator (HNS)

Continuous Positive Airway Pressure (CPAP)
The most effective, first-line treatment 
option

1. AHI
2. Quality of life
3. Daytime sleepiness
4. Blood pressure control
5. Motor vehicle accidents
6. Erectile dysfunction
7. GERD
8. Mood
9. Rates of arrhythmia and stroke
10.LVEF in patients with heart failure

Pneumatic splint for the airway 
to prevent airway collapse
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Not Your Grandmother’s CPAP
CPAP machines track adherence and efficacy

Residual AHI: 
patient’s sleep 
apnea score on 
current CPAP 

settings

Goal: less than 5/hr (no sleep apnea)

CPAP Modalities

Auto-titrating CPAP (aka APAP)
• The machine detects airway closure and 

adjusts pressure throughout the night to 
match the patient’s needs

• Appropriate for low-risk patients with 
uncomplicated sleep apnea

• APAP works for most patients, but may 
require pressure adjustments or mask 
troubleshooting

CPAP Modalities

Fixed CPAP mode
• The patient’s required airway 

pressure is determined in the 
sleep laboratory by titration PSG.

• The sleep technician starts at the 
lowest pressure setting and 
gradually titrates up until 
respiratory events are 
eliminated.

CPAP Titration Study
• Titration occurs in the second part of a split night PSG*

• Consider in-laboratory PAP titration prior to initiation of therapy:
• Patients with comorbidities such as chronic heart or lung disease, 

oxygen dependence, neurologic conditions, morbid obesity
• Complex, mixed, or central sleep apnea
• Nocturnal hypoxemia 

• Consider in-laboratory PAP titration after initiation of therapy:
• Difficulty tolerating CPAP
• Inadequate symptom response or efficacy (residual AHI)
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Oral appliance therapy
• Retainer worn in the mouth 

while the patient is sleeping.

• Shifts the mandible forward 
to create more space in the 
oropharynx (mandibular 
advancement device).

• Fitted and adjusted by a 
specialized sleep dentist.

Oral appliance therapy

• Overall 60-80% success rate

• Less effective than CPAP at 
improving the AHI and oxygen 
saturations, but similar 
symptom response.

• Adherence can be better

• Success associated with:
• Milder sleep apnea severity
• Lower BMI

Must have teeth

Can cause jaw pain

Oral appliance therapy

• Often covered through 
medical insurance (not 
dental)

• Requires a referral and 
prescription for the device

• Device cost $2500-$5000
• Medicare pays 80%
• NOT covered by Medicaid

Surgical options for OSA

• Considered in certain cases: 
1. When PAP therapy and/or OAT 

are ineffective
2. To improve CPAP comfort and 

adherence
3. As a primary therapy in cases of 

severe, correctable obstruction
• Usually offer a partial improvement 

in the AHI.
• Often improve daytime sleepiness, 

snoring, and quality of life.

Surgical options for OSA • UPPP is the most 
common OSA surgery. 
Overall success rate 50%.

• Tonsillectomy
• Tongue reduction
• Hyoid suspension
• Maxillomandibular 

advancement
• Nasal procedures: 

turbinate reduction, 
septoplasty, nasal valve 
surgery

UPPP = Uvulopalatopharyngoplasty

Hypoglossal Nerve Stimulator
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Hypoglossal Nerve Stimulator

• Implantable device that 
stimulates the 
hypoglossal nerve during 
inspiration

• “Airway pacemaker”
• Turned on and off via 

remote
• Requires surgery 

Hypoglossal Nerve Stimulator

• Criteria for HNS:
• Moderate to severe OSA
• Failed CPAP therapy
• BMI < 32kg/m2
• Drug induced sleep endoscopy 

performed preop demonstrates 
no unfavorable airway collapse

• No significant central/mixed 
sleep apnea

• Appropriate surgical candidate

• Efficacy
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Shah et al, Am J Otolaryngol 2018

UPPP HNS

Weight Loss

• Should be recommended to all overweight/obese patients
• Reduction in AHI proportional to amount of weight lost
• Complete resolution of OSA is uncommon

Bariatric surgery
• Roux-en-Y gastric bypass, gastric band, gastric sleeve
• Close to 80% see remission or improvement in OSA
• Remission should be documented by repeat sleep study 

prior to discontinuing CPAP.

Supplemental Oxygen

• Oxygen is NOT an effective treatment option for OSA

OSA Take Home Points

1. STOP-Bang is a well-validated and reliable screening tool for OSA.
2. The AHI is the standard objective measurement of sleep apnea 

severity and is used to diagnose OSA.
3. The HST is appropriate for low-risk patients and high pretest 

probability, while the in-lab PSG is ideal for more complex patients 
with serious comorbidities.

4. Treatment is recommended for all patients with moderate-to-severe 
OSA, or those with mild OSA and symptoms/comorbidities.

5. CPAP is the most effective treatment option.
6. OAT, sleep surgery, and hypoglossal nerve stimulation are 

reasonable alternatives to CPAP in select patient populations. 
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Insomnia

Definitions of Insomnia

Insomnia is defined by BOTH:
1. Nighttime symptoms: difficulty 

initiating sleep, maintaining sleep, 
and/or waking up earlier than desired

2. Daytime symptoms: fatigue, malaise, 
difficulty concentrating, impaired 
attention, memory, relationships, 
performance, or mood, daytime 
sleepiness, decreased energy, or 
concern about/dissatisfaction with 
sleep

AND
Symptoms cannot be 
explained by inadequate 
circumstances for sleep, 
inadequate sleep 
opportunity, or an 
alternative sleep disorder.

New Categories

• Short term insomnia:  less than 3 months

• Chronic insomnia:  greater than 3 months, at least 3 nights a week

International Classification of Sleep Disorders 2014

Who Gets Insomnia?

Affects 1/3 of the population
Women > men

Risk factors:
Medical comorbidities
Psychiatric comorbidities
Substance abuse
Low socioeconomic status
Older age

Approaches to Insomnia
Approaches to Insomnia

Identify and 
address 

underlying 
medical causes

Identify and 
address 

underlying 
medical causes

Cognitive 
behavioral 
therapy for 

insomnia (CBT-I)

Cognitive 
behavioral 
therapy for 

insomnia (CBT-I)

Pharmacologic 
treatment

Pharmacologic 
treatment
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Medical Causes of Sleep Disruption

• Other sleep disorders: sleep 
apnea, RLS 

• Chronic pain
• Medications 
• ENT: vertigo, tinnitus
• GU: nocturia, incontinence
• CV: orthopnea, chest pain
• Resp: cough, dyspnea
• Neuro: tremor, neuropathy, RLS
• Psych: mood disorder, anxiety, 

substance abuse

If insomnia has truly been 
going on for months or years, 
leave no stone unturned.
Consider an in-laboratory PSG 
for the most comprehensive 
look at sleep.

Thoughts and Behaviors that Perpetuate Insomnia, 
“Perpetuating factors”

Psychophysiological 
insomnia: heightened state of 
arousal when trying to sleep, 
often worry about sleep.

• Active mind
• Can’t turn my brain off
• Keep watching the clock

Inadequate sleep hygiene

Behavioral Approaches to Insomnia – Start 
with Sleep Hygiene

12 Simple Tips to Improve Your Sleep
https://healthysleep.med.harvard.ed
u/healthy/getting/overcoming/tips

Avoid electronics in bed!
Keep a consistent sleep routine
Avoid long naps
And many more…

Cognitive Behavioral Therapy for Insomnia 
(CBT-I)

• NOT just sleep hygiene! 
• First-line, most effective treatment
• Individualized therapy, trained sleep psychologist
• Average of 4-8 sessions
• Utilizes validated tools such as stimulus control, cognitive 

restructuring, sleep restriction/compression, meditation, 
progressive muscle relaxation, and biofeedback

• Covered by medical insurance
• Homework often required

CBT-I Reality

• Shortage of CBT-I providers nation-wide
• Inquire with your local sleep medicine clinics
• Search the Society of Behavioral Sleep Medicine 

(behavioralsleep.org)
• Consider online CBT-I programs or smart phone apps

Pharmacotherapy for 
Insomnia
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Natural Remedies

• Valerian root* 
• Chamomile tea
• Lavender
• Magnesium
• Melatonin 

Meta-analysis of 14 randomized trials found insufficient evidence to 
support any herbal remedy for insomnia. (Sleep Med Rev 2015)

Melatonin Myths

1. NOT a great treatment for insomnia
• Studies show small improvements in 

sleep onset, total sleep time
• AASM Statement: insufficient 

evidence
• More beneficial for circadian rhythm 

disorders

2. Higher doses are NOT better
• 1-3 mg recommended

3. Does NOT suppress the body’s 
production of melatonin

Over the Counter

• Doxylamine
• Diphenhydramine

Relatively safe short term. 
Not recommended long term.
Associated with sedation, 
delirium in older adults.

Benzodiazepine Receptor Agonists (BZRAs)

Non-benzodiazepines: can be a suitable 1st line treatment option 
for short term use in younger, low-risk patients.

• Zolpidem
• Eszopiclone
• Zaleplon

Benzodiazepines: higher risk of dependence and poor safety 
profile

• Temazepam, triazolam, estazolam, flurazepam
• Not recommended as 1st line therapy

Categories with Better Safety Profiles

Melatonin receptor agonists
• Ramelteon
• Sleep onset

Dual orexin receptor antagonists
• Suvorexant and Lemborexant
• Sleep onset and maintenance
• Similar potency to BZRAs

Histamine receptor antagonists
• Doxepin low dose 3-6mg
• Sleep maintenance

Off-label / 2nd line
• Trazodone 50-100mg
• Mirtazapine 7.5-15mg
• Amitriptyline 
• Gabapentin

Sleep Onset Sleep MaintenanceBoth

Zaleplon

Ramelteon

Melatonin
OTC

Zolpidem

Suvorexant

Trazodone
Mirtazapine
Gabapentin

Eszopiclone

Doxepin

1st Line BZRAs
1st Line non-BZRAs
2nd Line / off label for 
select populations
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Consider a Combined Approach

Medication

CBT-I

National Sleep Foundation Recommendations

Sleep in Older Adults

• BZRAs associated with: 
Dementia, delirium, falls, motor 
vehicle accidents, and mortality. 

• Older patients on hypnotic sleep 
aids should be assisted with 
tapering off.

• Melatonin may be helpful for 
regulating the sleep-wake cycle.

• Safest, most effective prescription 
sleep aids studied:

Doxepin, Ramelteon, 
Suvorexant, Mirtazapine

HELPFUL TIPS:
• Maintain daytime activity 

and sunlight exposure.
• Check for tablet/screen 

time in bed or close to 
bedtime – becoming more 
and more problematic in 
this age group!

• CBT-I can be just as 
effective in older adults. 
And safest!

Example Benzodiazepine Taper

Mayo Clinic 2016

Insomnia Conclusions
1. A wide variety of factors can lead to insomnia. It is important to 

evaluate for potentially treatable medical causes.
2. When a treatable medical cause cannot be identified, consider 

psychological or behavioral factors such as psychophysiological 
insomnia or inadequate sleep hygiene.

3. Encourage good sleep hygiene practices.
4. In conjunction with the above consider pharmacologic and non-

pharmacologic approaches.
5. CBT-I may be overlooked as the first line, most effective therapy for 

insomnia.
6. Pharmacologic options may provide partial relief of chronic 

insomnia symptoms but alone are not a definitive treatment.
7. Choose the safest medications available for older adults and 

consider behavioral changes / CBT-I as a first line treatment. 

Thank You

Jessica Camacho, MD
Assistant Professor of Medicine

University of Colorado School of Medicine
UCHealth Sleep Medicine Clinic


