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Learning Objectives
• Identify the importance and neurobiology of sleep
• Improve the diagnosis of sleep-wake disorders, including
insomnia
• Explore evidence-based strategies to promote sleep and
optimize treatment of insomnia

Overview
1. What is insomnia and why is it important?
2. What causes insomnia?
3. How can we recognize and assess insomnia?
4. Evidence-based treatments for insomnia

What is Insomnia and Why is it
Important?

Insomnia Is a Subjective Complaint
DSM-5 Diagnostic Criteria:
•

•
•
•

Complaint of dissatisfaction with sleep quantity or quality, associated
with at least one of the following symptoms:
• Difficulty initiating sleep
• Difficulty maintaining sleep
• Early-morning awakening with inability to return to sleep
Sleep disturbance causes distress or impairment in social,
occupational, educational, academic, behavioral, or other important areas
of functioning
Disturbance occurs at least 3 nights per week and is present for at least 3
months
Disturbance is not attributable to the physiologic effects of a substance or
a coexisting medical or mental disorder

… With Very Real Consequences

Insomnia
predicts trouble

Insomnia gets
in the way

Treating
insomnia helps

Presence of insomnia
increases risk for:

When treating other
psychiatric symptoms:

Improving insomnia
also improves:

●
●
●
●

●

Suicide
PTSD after trauma
Depression & anxiety
Substance abuse

●

Poorer treatment
outcomes for
depression and PTSD
Depression relapse

●
●
●

Depression & anxiety
Inflammation
Other psych, medical,
and QoL outcomes

(Bernert & Nadorff, 2015; Woznica et al, 2015; Wright et al, 2011; Baglioni et al, 2011; Ford & Kamerow,
1989; Troxel et al, 2012; Karp et al, 2004; Zayfert & DeViva, 2004; Savard et al, 2005; Wu et al, 2015)

Insomnia Is Prevalent and Costly
Prevalence:
● Significant symptoms: ~35–50%
● Diagnosable: 5–15%
● Higher in women and those with medical and psychiatric conditions
Cost:
● $100+ billion annually in U.S. (direct and indirect costs)
● In 6-month period, ~$1300 higher medical expenditure for those with
insomnia
● When comorbid with depression: extra ~$4000 compared to those with
depression alone
Garland et al., 2018; Edinger et al., 2020; Wickwire et al., 2015; Tian et al., 2012

What Isn’t Insomnia?
● Insomnia
disorder

● Sleep apnea
● Other sleep disorders
● PTSD

Chronic
insomnia

● Insufficient opportunity
to sleep
● Environmental and
social barriers
● Poor sleep behaviors

Sleep
deprivation

What Causes Insomnia?
(Biobehavioral and Psychosocial Mechanisms)

The 3 Ps of Chronic Insomnia

1. Predisposing
factors
2. Precipitating
factors
3. Perpetuating
factors

Psychophysiological
Arousal
Homeostatic
Sleep Drive

Homeostatic Sleep Drive
Sleep Drive
increases with the
accumulation of
extracellular
adenosine, a byproduct of energy
expenditure, and
decreases during
sleep with the
dissipation of
adenosine.
9am

3pm

9pm

3am

Sleep

9am

Greene RW, Bjorness T E, Suzuki A. Curr opin neurobiol 2017;44:236-42.

Psychophysiological Arousal
Many possible sources:
●
●
●
●
●

Physiological (e.g., caffeine, exercise)
Emotional arousal (e.g., anxiety, excitement)
Cognitive arousal (e.g., interest, worry)
Other biological and behavioral sources
… not inherently enough to cause chronic insomnia

Most important sources of arousal in chronic insomnia…
● Circadian wake drive (at the wrong times)
● Conditioned arousal
● Sleep-related worry and unhelpful behaviors

Circadian Wake Drive

Suprachiasmatic
nucleus (SCN)

Ideally, Circadian Wake Drive and Sleep Drive Work in Sync

homeostatic
(sleep drive)
circadian
(wake drive)

Stahl's Essential Psychopharmacology. 5th ed. 2021.

But Sometimes, Desynchrony Causes Hyperarousal at Bedtime
Difficulty falling
asleep

homeostatic
(sleep drive)
circadian
(wake drive)

Morning
grogginess

● Irregular
sleep-wake
schedule
● Misaligned
light-dark
cycles
● Shift work,
jetlag
● Circadian
rhythm
sleep-wake
disorder

Stahl's Essential Psychopharmacology. 5th ed. 2021.

Conditioned Arousal
Unconditioned
stimulus: meat

Conditioned
stimulus: bell

Response:
Drooling

Unconditioned
stimulus: arousal

Conditioned
stimulus: bed

Response:
Prolonged
wakefulness

Sleep-Related Worries and Unhelpful Behaviors
Will I die early
from sleep
loss? Will I get
cancer?

Obsessively
researching
sleep
“cures”

Trying too
hard

My partner
sleeps like a
baby and I
want to
murder him

Even if I fall
asleep now, I
could only get 6
hours… 5… 4...

Ruminating
about sleep

Comparing
sleep
tracker
data

Should I take
my Xanax
now? Will it
give me
dementia?

Why can’t I
sleep like I
used to? I can’t
cope with this
torture!
Canceling
social
plans
Dreading
sleep
I won’t be
able to
function
tomorrow

Balance of Sleep Drive vs Arousal in Insomnia
Low homeostatic sleep drive:
• Excessive time in bed
• Excessive napping and “resting”
during the day
• Going to bed too early at night
• Lingering in bed too late in the
morning
• Low daytime activity/stimulation

High psychophysiological
arousal:
• Wake drive is high at the wrong times
due to circadian dysregulation
• Conditioned arousal makes the bed
into a dentist’s chair
• Unhelpful thoughts and behaviors
about sleep increase anxiety,
frustration

Perpetuating
Factors of Chronic
Insomnia

How Can We Recognize and Assess
Insomnia?

1. Evaluating Sleep-Wake Behaviors
1. Clinical interview (e.g., Duke Structured Interview for Sleep
Disorders)
a. Medical and psychiatric history
b. Insomnia and related daytime symptoms
c. Other sleep-wake, sleep-related, and circadian symptoms
2. Self-reported insomnia symptoms (Insomnia Severity Index)
3. Self-reported sleep log (Consensus Sleep Diary)
a. 14 consecutive days
b. Bed and rise times, sleep and wake times, sleep latency,
night awakenings, naps, etc.

Bastien CH, Vallières A, Morin CM. Sleep medicine 2001;2(4):297-307; Carney et al.
Sleep 2008;31:A250; Carney C E et al. Sleep 2012;35(2):287-302.

Consensus Sleep Diary

Carney et al.,
2012

2. Ruling Out “The Obvious”
1. Stimulants and other substances
a. “I drink 6–8 shots of espresso to stay awake at work”
b. “I take benzos and pain medications throughout the day”
2. Lack of opportunity for uninterrupted, adequate sleep
(environmental and social barriers)
a. “By the time I put my kids to bed and finish all my chores,
it’s way past when I’d like to be sleeping”
b. “I’m on 24-hour call every other week”
3. Acute changes in medical/psychiatric status
a. “I had shoulder surgery last week”
b. Is in the midst of a manic episode
c. NOTE: having a comorbid diagnosis does NOT rule
out Insomnia Disorder

3. Ruling Out “The Sleepy”
1. Use Epworth Sleepiness Scale (ESS) to establish sleepiness
a. self-reported likelihood of falling asleep in various
scenarios
2. STOP-BANG to screen for obstructive sleep apnea risk
Snoring
Tired (sleepy)
Observed apneas
High blood Pressure

BMI > 35 kg/m2
Age > 50
Neck circumference > 40 cm
Gender—male

3. Optional: Multiple Sleep Latency Test (MSLT)
a. In-lab daytime assessment following overnight
polysomnography (NOT required for insomnia diagnosis)
b. Used for differential diagnosis of hypersomnolence
disorders (narcolepsy, hypersomnia)

What Are the Evidence-based
Treatments for Insomnia?

Nonpharmacological Treatments for Insomnia
American Academy of Sleep Medicine Clinical Practice Guidelines
Recommendation

Strong

Cognitive behavioral therapy

Reduce negative attitudes and
misconceptions about sleep

Conditional

Relaxation training

Aimed to reduce somatic tension and
intrusive thoughts that interfere with sleep

Conditional

Brief therapies

Abbreviated versions of CBT-I (typically 1–
4 sessions)

Conditional

Stimulus control therapy

Get out of bed if not sleepy; use bed only
for sleeping; no napping

Conditional

Sleep restriction therapy

Limit time spent in bed to produce mild
sleep deprivation; results in more
consolidated sleep

Conditional

Intensive sleep retraining

25-hour sleep deprivation period in which
the patient is given 50 sleep onset trials
but awoken following 3 minutes of sleep

“Strong” recommendation is one that clinicians should follow under most circumstances.

“Conditional” recommendation is one that requires that the clinician use clinical knowledge and experience,
and to strongly consider the patient’s values and preferences to determine the best course of action

Edinger JD et al. J Clin Sleep Med 2021;17(2):255-62.

Cognitive Behavioral Therapy for Insomnia (CBT-I)
● Multi-component behavioral and psychological intervention that
addresses the biobehavioral and psychosocial mechanisms of
chronic insomnia
● First-line treatment for chronic insomnia
○ American College of Physicians (ACP)
○ American Academy of Sleep Medicine (AASM)
● Brief (usually 4–8 sessions)
● Efficacious and cost-effective
● Effects are maintained long-term
● Preferred by patients and clinicians (compared to pharmacological
treatments)
● Extensively studied (at least 124 clinical trials)
Koffel et al., 2018; Natsky et al., 2020; Edinger et al., 2020

Cognitive Behavioral Therapy for Insomnia (CBT-I)
1. Behavior changes
a. Restricted time in bed → increases homeostatic sleep drive
b. Consistent sleep-wake schedule → improves circadian alignment
c. Stimulus control → decreases conditioned arousal
d. Decrease other unhelpful behaviors (e.g., watching the clock)

Cognitive Behavioral Therapy for Insomnia (CBT-I)
2. Cognitive changes
a. Sleep education → corrects misconceptions about sleep
b. Identify and challenge unhelpful thoughts → decreases anxiety

Why can’t I
sleep like I
used to? I can’t
cope with this
torture!

I won’t be
able to
function
tomorrow.

Sleep naturally
changes with
age. My brain
will give me the
sleep I need.

I’ve been
able to
function after
a bad night.

Cognitive Behavioral Therapy for Insomnia (CBT-I)
3. Other skills and concepts
a. Relaxation skills → decreases physiological arousal
b. Mindfulness → increases awareness of sleepiness, decreases
cognitive arousal and unhelpful behaviors
c. Self-monitoring → increases awareness of sleep-wake behaviors,
decreases sleep-state misperception
d. Sleep-wake hygiene → decreases environmental and chemical
contributions to insomnia (e.g., caffeine at night)

Pharmacological Treatments for Insomnia
• Not considered the first-line treatment for insomnia
• Most FDA-approved insomnia drugs are meant for short-term use
• Advantages:
• Easily accessible
• Often rapid response
• Risks:
• Side effects (e.g., daytime sleepiness, cognitive dysfunction)
• Physiological and psychological dependence
• Tolerance
• Particular risk for older adults
• … does not address behavioral, psychological, and social
mechanisms of chronic insomnia

Pharmacological Treatments for Insomnia
Pharmacological Agent

FDA-Approved for Insomnia

Benzodiazepine Hypnotics
Estazolam
Flurazepam
Quazepam
Temazepam
Triazolam
Nonbenzodiazepine Hypnotics
Eszopiclone
Zaleplon
Zolpidem
Antidepressants
Doxepin
Trazodone

Pharmacological Agent

FDA-Approved for Insomnia

Hypocretin/Orexin Antagonist
✓

Suvorexant

✓

Melatonin Receptor Agonists

✓

Ramelteon

✓

Lemborexant

✓

Melatonin

✓
✓
✓
✓

Tasimelteon
Antipsychotics
Quetiapine
Olanzapine
Anticonvulsants
Clonazepam
Gabapentin
Tiagabine

Stahl SM, Morrissette DA. Stahl's Illustrated Sleep and Wake Disorders 2016.

✓
✓

✓

Orexin Receptor Antagonist
Single Orexin Receptor Antagonist (SORAs)
SORA1 works
selectively at
orexin 1 receptor

SORA2 works
selectively at
orexin 2 receptor

Dual Orexin Receptor Antagonist (DORA)
DORA bind to both
orexin 1 and orexin
2 receptors

Stahl SM. Stahl's Essential Psychopharmacology. 4th ed. 2013.

Blocking Orexin Receptors With Antagonist
Agents May Help to Promote Sleep
• By blocking orexin
receptors, and
particularly orexin 2
receptors, DORAs
prevent orexin from
promoting the release of
other wake-promoting
neurotransmitters

Blocking Orexin Receptors With Antagonist Agents
May Help to Promote Sleep
Lemborexant and suvorexant block the orexin (aka hypocretin) system
from hypothalamus

from hypothalamus

Orexin A

lemborexant

Orexin B

lemborexant

Orexin A
Orexin B

suvorexant

suvorexant

Lemborexant
The latest FDA-approved treatment of
insomnia characterized by difficulties with
sleep onset and/or sleep maintenance in
adults
•Multicenter, randomized, double-blind,
parallel-group phase III study
•Results showed decreases from baseline in
patient-reported (subjective) sleep onset
latency and subjective wake after sleep
onset, and increases from baseline in
subjective sleep efficiency were significantly
greater with 5mg lemborexant and 10 mg
lemborexant versus placebo

•FDA-approved at both 5 and 10 mg doses
for insomnia

from hypothalamus

Orexin A

Lemborexant

Kärppä M et al. Sleep. 2020;43(9).

Orexin B

Lemborexant
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Summary
•

•
•

Insomnia is a prevalent sleep-wake disorder characterized by chronic
hyperarousal, resulting in:
• Difficulty falling/staying asleep
• Daytime symptoms (e.g., fatigue)
• Distress and impairment
The presence of insomnia increases risk for suicide, depression, PTSD,
and other psychiatric disorders; exacerbates physical symptoms (e.g.,
pain)
Insomnia has multiple mechanisms, including
• Biological (physiological arousal, low homeostatic sleep drive, circadian
•
•

•

disruption)
Behavioral (conditioned arousal, circadian misalignment, low homeostatic
sleep drive)
Psychological and social (cognitive/emotional arousal, misconceptions
about sleep)

Evidence-based treatments include cognitive behavioral therapy (first-line)
and pharmacological agents

