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Foreword

I hope you slept well last night, enjoyed pleasant
dreams, and awoke refreshed. Sleep is essential.

Shakespeare’s sleepless Prospero recognizes that
although the real world will dissolve away, eventually
life will be surrounded and completed by sleep (and
death), “...We are such stuff / As dreams are made on,
and our little life / Is rounded with a sleep....” (7The
Tempest, Act 4, Scene 1).

Similarly, Hamlet bemoans the unfairness of life
as he contemplates sleep (and death),”... To die, to
sleep, / To sleep, perchance to dream; ay, there’s the
rub!” (The Tragedy of Hamlet, Prince of Denmark,

Act 3, Scene 1).

Poor sleep plagues many of our patients, and all of
us have at one time or another endured sleepless epi-
sodes that darken our outlook and affect our ability to
function. This edition of FP Essentials™ addresses the
common problem of sleep disorders.

Section One covers sleep-related breathing disorders.
I was interested to read about the differences between

Learning Objectives

obstructive and central sleep apnea, and to learn when
to consider ordering a home sleep test instead of for-
mal polysomnography in the sleep laboratory. Section
Two discusses the links between insomnia and other
diseases, and emphasizes the importance of cognitive
behavioral therapy in managing this common but
challenging disorder. Section Three addresses restless
legs syndrome and provides useful management tips.
Section Four focuses on shift work sleep disorder and
jet lag, both of which disrupt circadian rhythms but
often can be effectively managed with appropriately
timed bright light exposure and oral melatonin.

When you have finished reviewing this FP Essen-
tials, please take a moment to give us feedback. And
if you are interested in writing for us, please visit our
website, where calls for authors are posted three times
each year: http://www.aafp.org/cme/subscriptions/fp-
essentials/authors.html.

Karl T. Rew, MD, Associate Medical Editor
Assistant Professor, Departments of Family Medicine and Urology
University of Michigan Medical School, Ann Arbor

1. Recognize which patients are at risk for sleep-disordered breathing and obtain the

appropriate type of sleep testing for them.

2. Advise patients about the advantages and disadvantages of the various options for
managing obstructive sleep apnea, including positive airway pressure and mandibu-

lar advancement devices.

3. Apply the criteria from the International Classification of Sleep Disorders— Third
Edition (ICSD-3), to diagnose chronic insomnia disorder.

4. Recommend cognitive behavioral therapy for insomnia (CBT-I) and brief behav-
ioral treatment for insomnia (BBTI) as first-line treatments for insomnia disorders.

5. Test for iron deficiency anemia in patients with restless legs syndrome (RLS) and

prescribe oral iron therapy when indicated.

6. Select and prescribe appropriate pharmacotherapy for patients with RLS.
7. Diagnose shift work sleep disorder and instruct patients about the risk of associated

medical disorders and cognitive impairment.

8. Advise travelers about online calculators that can help them appropriately time
their use of bright light and oral melatonin to minimize the effects of jet lag.
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FP Essentials™ Editorial

FP Essentials is an editorially independent, peer-
reviewed publication of the American Academy of Family
Physicians (AAFP). It, and its derivative product FP Com-
prehensive™, are produced to assist family physicians
and other learners in meeting their continuing medical
education (CME), practice, and board certification goals.

Editorial Mission

The mission of FP Essentials is to provide practicing
family physicians, family medicine residents, and other
clinicians and trainees with high-quality, cost-effective
educational content that emphasizes new advances in
clinical practice.
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1. To provide learners with information on advances
in clinical practice to aid them in providing up-to-
date care for their patients.

2. To assist learners in preparing for the American
Board of Family Medicine (ABFM) certification and
recertification examinations. Each monthly edition
of FP Essentials is part of a 9-year curriculum that
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3. To provide learners with content that meets their
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4. To present the content of FP Essentials in both
print and online formats, thus enabling learners to
have access to information anywhere, anytime.
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Peer Review
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cation. This material might contain recommendations/
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responsible for FP Essentials content. The AAFP as
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Essentials content.
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completed a Copyright Acknowledgment and Assign-
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sole author of the work.

Disclosure of Conflicts

FP Essentials is committed to publishing high-qual-
ity editorial content that is free of bias resulting from
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1. More than half of moderate to severe obstructive
sleep apnea in adults is attributable to which one of
the following risk factors?

1 A. Enlarged tonsils.

(1 B. Myotonic dystrophy.
1 C. Obesity.

(1 D. Retrognathia.

2. For which one of the following patients, all of
whom have frequent daytime sleepiness, would an
unattended portable home sleep test be indicated?

1 A. A nurse with hypertension who frequently
works night shifts.

(1 B. Ayoung patient with depression and
suspected narcolepsy.

(1 C. An elderly patient with coronary artery
disease and congestive heart failure.

[ D. An obese diabetes patient with a high pretest
probability of severe obstructive sleep apnea.

3. Which one of the following statements about
alternatives to positive airway pressure therapy for
managing obstructive sleep apnea (OSA) is true?

1 A. Acetazolamide reduces daytime sleepiness.

(1 B. Bariatric surgery can improve OSA in patients
with body mass index of 40 kg/m2 or greater.

(1 C. Custom-fabricated mandibular advancement
devices are not covered by Medicare.

(1 D. Mandibular advancement devices can be
used in patients with 3 to 4 healthy teeth in
each arch.

4. Which one of the following is the most common
sleep disorder in the family medicine population?

d A. Insomnia.

[ B. Narcolepsy.

[ C. Obstructive sleep apnea.
(1 D. Restless legs syndrome.

Pretest Questions

5. Which one of the following is a risk factor for the

development of insomnia?

(d A. Depression.

(1 B. Higher socioeconomic status.
1 C. Male sex.

d D. Younger age.

. Which one of the following drugs is recommended

management of restless legs syndrome?

1 A. Diphenhydramine.
[d B. Metoclopramide
[d C. Pramipexole.

[d D. Prochlorperazine.

. Which one of the following is associated with a

lower risk of shift work sleep disorder?

(d A. High sleep reactivity.

1 B. Male sex.

[ C. Postshift morning light exposure.

(1 D. Resuming normal daytime activities on
weekends.

. Bright light for 3 to 6 hours during the start of a

night shift is a reasonable management of shift work
sleep disorder.

d A. True.
d B. False.



Pretest Answers

Question 1: The correct answer is C.
Approximately 60% of moderate to severe obstructive
sleep apnea is attributable to obesity. See page 11.

Question 2: The correct answer is D.

Home sleep testing is appropriate for patients with all
of the following: a high pretest probability of moderate
to severe OSA; no comorbid conditions that may affect
accuracy (eg, severe pulmonary disease, neuromus-
cular disease, congestive heart failure); and no clinical
suspicion of other sleep disorders (eg, central sleep
apnea, narcolepsy, periodic limb movement disorders,
parasomnias, circadian rhythm sleep disorders); and
in patients who cannot undergo full polysomnography
because of immobility or critical illness. See Table 4.

Question 3: The correct answer is B.

In patients with obstructive sleep apnea (OSA) and
severe obesity (body mass index of at least 40 kg/m2),
bariatric surgery can be considered when conservative
treatments have failed. Bariatric surgery can resolve or
improve obstructive sleep apnea. See page 20.

Question 4: The correct answer is A.
Insomnia is the most common sleep disorder in the fam-
ily medicine population. See page 22.

Question 5: The correct answer is A.
The most common cause of insomnia in patients evalu-
ated by a physician is depression. See page 23.

Question 6: The correct answer is C.

Because of their favorable adverse effect profiles,
nonergot dopamine agonists (eg, pramipexole, ropini-
role) are the main pharmacotherapy options for restless
legs syndrome. See page 31.

Question 7: The correct answer is B.

Risk factors for shift work sleep disorder include
advancing age, female sex, and postshift morning light
exposure such as may occur during a long commute
home or morning social obligations. See page 34.

Question 8: The correct answer is A.

Bright light for 3 to 6 hours during the start of shift can
be helpful in managing shift work sleep disorder. See
page 35.



Key Practice Recommendations

. Patients with unexplained daytime sleepiness should be assessed for suspected obstructive sleep apnea.
. For patients with chronic insomnia, recommend cognitive behavioral therapy for insomnia as the initial treatment.

. In patients with symptomatic restless legs syndrome (RLS) and a serum ferritin level less than 50 ng/mL,

prescribe iron replacement therapy.

. For patients with RLS who require drug treatment, prescribe a dopamine agonist (ie, pramipexole, ropinirole) or a

gabapentinoid (ie, gabapentin, pregabalin, gabapentin enacarbil). (This is an off-label use of pregabalin.)

. For patients with jet lag or shift work sleep disorder, prescribe or recommend use of melatonin and light therapy.

(This is an off-label use of melatonin.)

. For patients with shift work sleep disorder and excessive sleepiness, consider prescribing modafinil or

armodafinil.

Evidence Ratings and Sources

1.

Evidence rating: SORT C

Source: Ann Intern Med, reference 22.

Website: http://annals.org/aim/article/1892620/diagnosis-obstructive-sleep-apnea
-adults-clinical-practice-guideline-from-american

Evidence rating: SORT A
Source: J Clin Sleep Med, reference 108.
Website: http://www.aasmnet.org/jcsm/ViewAbstract.aspx?pid=27286

Evidence rating: SORT C
Source: Clin Nurs Res, reference 160.
Website: http://journals.sagepub.com/doi/pdf/10.1177/1054773810388557

Evidence rating: SORT A

Source: Sleep, reference 167.

Website: https://academic.oup.com/sleep/article/35/8/1039/2558916/
The-Treatment-of-Restless-Legs-Syndrome-and

Evidence rating: SORT A
Source: Sleep Med Rev.
Website: http://www.smrv-journal.com/article/S1087-0792(08)00044-0/fulltext

Evidence rating: SORT B
Source: Sleep Med Rev, reference 193.
Website: http://www.smrv-journal.com/article/S1087-0792(12)00025-1/fulltext
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Strength of Recommendation Taxonomy (SORT)

Strength of

Recommendation Definition
A * Recommendation based on consistent and good-quality patient-oriented evidence.2
B * Recommendation based on inconsistent or limited-quality patient-oriented evidence.2
C * Recommendation based on consensus, usual practice, opinion, disease-oriented

evidence,2 or case series for studies of diagnosis, treatment, prevention, or screening.

aPatient-oriented evidence measures outcomes that matter to patients: morbidity, mortality, symptom improvement, cost reduc-
tion, and quality of life. Disease-oriented evidence measures intermediate, physiologic, or surrogate end points that may or may
not reflect improvement in patient outcomes (eg, blood pressure, blood chemistry, physiologic function, pathologic findings).

(From Ebell MH, Siwek J, Weiss BD, et al. Strength of recommendation taxonomy [SORT]: a patient-centered approach to grading
evidence in the medical literature. Am Fam Physician. 2004;69:548-556.)

AAFP FP Essentials™ Approved
as CME Clinical Content

This Enduring Material activity, FP Essentials™,
has been reviewed and is acceptable for up to 60.00
Prescribed credits by the American Academy of Family
Physicians. AAFP certification begins 06/01/2016.
Term of approval is for two years from this date. Physi-
cians should claim only the credit commensurate with
the extent of their participation in the activity.

The AAFP is accredited by the Accreditation Council
for Continuing Medical Education (ACCME) to provide
continuing medical education for physicians.

The American Academy of Family Physicians desig-
nates this Enduring Material activity for a maximum of
60.00 AMA PRA Category 1 Credit(s)™. Physicians
should only claim credit commensurate with the extent
of their participation in the activity.

CME activities approved for AAFP credit are rec-
ognized by the AOA as equivalent to AOA Category 2
credit.
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SECTION ONE

Sleep-Related Breathing Disorders
[

Sleep-related breathing disorders or sleep-disordered breathing are characterized by abnormal respira-
tion during sleep. They are grouped into obstructive sleep apnea (OSA), central sleep apnea, sleep-related
hypoventilation, and sleep-related hypoxemia disorder. OSA is a common disorder encountered in the
family medicine setting that is increasingly being recognized because of the obesity epidemic and greater
public and physician awareness. OSA is characterized by recurrent episodes of partial or complete closure
of the upper airway resulting in disturbed breathing during sleep. It is associated with decreased quality
of life and significant medical comorbidities. Untreated OSA can lead to a host of cardiovascular diseases
including coronary artery disease, stroke, and atrial fibrillation. Patients who report symptoms of snor-
ing, witnessed apneas, or daytime sleepiness should be screened for sleep apnea. In-laboratory attended
diagnostic polysomnography or portable home sleep testing can be used to diagnose sleep apnea. Continu-
ous positive airway pressure (CPAP) therapy is the first-line treatment for OSA in adults. Other modali-
ties include mandibular advancement devices, surgery, or upper airway stimulation therapy. Adjunctive
therapy should include weight loss in overweight patients, avoidance of sedatives and alcohol before sleep,

and possibly positional therapy.

Case 1. Chad is a 45-year-old man, who comes to your
office reporting that he has been falling asleep during
meetings ar work. He goes o sleep at 10 pm and gets up
at 6 am. He does not drink caffeinated beverages. Body
mass index is 29 kg/m? and he is in good physical condi-
tion except for poorly controlled hypertension. He does not
report symptoms of depression. Chad’s bed partner has not
noticed apneas but states that Chad snores “loudly enough
to shake the windows out of their frames.”

Sleep apnea is a common disorder characterized by
abnormalities of respiration during sleep, causing patients to
temporarily discontinue or decrease breathing during sleep.

Types

In the International Classification of Sleep Disorders—
Third Edition (ICSD-3),' the sleep-related breathing
disorders are divided into four groups:

* Obstructive sleep apnea (OSA) disorders,

* Central sleep apnea syndromes,

* Sleep-related hypoventilation disorders, and

* Sleep-related hypoxemia disorder.

The diagnosis often is based on the predominating
disorder shown on a sleep study; however, this may
vary from night to night as well as over time in indi-
vidual patients.

Table 1 defines common terms used in a sleep study
as they relate to various sleep disorders.

OSA Disorders

Definition. Obstructive sleep apnea disorders are
characterized by 5 or more episodes/hour of complete
or partial upper airway closure during sleep, with
respiratory effort during at least a portion of the event,
as measured by the apnea-hypopnea index (AHI). The
AHI also determines the severity of OSA in adults®:

* Normal: fewer than 5 events/hour,

* Mild OSA: 5 to 14.9 events/hour,

e Moderate OSA: 15 to 29.9 events/hour, and

* Severe OSA: 30 or more events/hour.

Pathophysiology. The pathophysiology of upper
airway narrowing in OSA is multifactorial. A common
underlying mechanism is excessive bulk of soft tissues
coupled with craniofacial anatomy that reduces the
cross-sectional area of the upper airway lumen.!

Risk factors. The major predisposing factor for
OSA is excess body weight.! Approximately 60% of
moderate to severe OSA is attributable to obesity. In a
longitudinal analysis of a subset (n = 690) of the Wis-
consin Sleep Cohort with a 4-year follow-up, a 10%
increase in weight was associated with sixfold greater
odds of developing sleep-disordered breathing among
individuals initially without the condition.?

Obstructive sleep apnea also can occur in non-
obese patients, often because of structural abnor-
malities, such as a maxillomandibular malformation

1
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(retrognathia or micrognathia) or adenotonsillar
enlargement.*> Structural etiologies are a common
cause of OSA in Asian patients.’

Postmenopausal women have a 3 times higher
risk of moderate or severe OSA than premenopausal
women, independent of age, body mass index (BMI),
and other potential confounding factors.

Endocrine disorders, such as acromegaly” and hypo-
thyroidism,? are risk factors for OSA, but there are no
clear data on the value of endocrine testing in patients
with OSA. Some evidence suggests that sleep apnea in
patients with hypothyroidism may be reversible with
adequate treatment.’

Obstructive sleep apnea is common in patients with
neurologic disorders that affect peripheral muscles,
such as myotonic dystrophy.'°

Children with Down syndrome are at increased
risk of OSA, with a shown prevalence of 31% to
83%.1112 The characteristic facial features of Down
syndrome—midfacial and mandibular hypoplasia,
relative macroglossia, a shortened palate, and nar-

rowed nasopharynx—are all anatomic risk factors for
OSA; hypotonia also may contribute to airway col-
lapse during sleep.!

In patients with HIV infection, OSA risk increases
when weight gain and lipodystrophy associated with
the use of highly active antiretroviral therapy lead
to impingement on the upper airway.' In addition,
inflammation related to HIV infection increases
OSA risk.1516

Obstructive sleep apnea often is aggravated by
alcohol consumption!” or use of sedating drugs before
sleep. Zolpidem and triazolam can decrease nocturnal
oxygen saturation in patients with OSA.'8

Table 2 shows factors that increase the risk of sleep
apnea as well as key questions and observations for
evaluating high-risk patients.

Screening recommendations. Guideline recommen-
dations regarding screening for OSA vary. The Ameri-
can College of Physicians (ACP) 2013 clinical practice
guideline suggests clinicians target clinical assessments
to individuals with unexplained daytime sleepiness.'

Table 1
Sleep Study Terminology

Terminology Definition

Apnea

Hypopnea

Respiratory effort-
related arousal

A cessation of airflow (=90% decrease in oral thermistor signal compared with baseline) of a
minimum duration of 10 seconds in adults and two breaths in children. Apneas are classified
as obstructive, mixed, or central, based on the pattern of respiratory effort

A reduction in airflow (=30% drop in signal excursion) of a minimum duration of 10 seconds in
adults and two breaths in children. The reduction in airflow must be accompanied by a =3%
desaturation and an arousal or a 24% desaturation (Medicare criteria)

A sequence of breaths characterized by a decrease in flow of <30%, or increasing respiratory
effort (esophageal manometry), inspiratory flattening in the nasal pressure or PAP device
flow channel, or an increase in end-tidal PCO, (in children) leading to an arousal from sleep

Apnea-hypopnea index

Respiratory disturbance
index

Periodic limb movement
index

Phase delay

Phase advance

Number of apneas and hypopneas recorded per hour of sleep

Number of apneas and hypopneas per hour of recording time on a portable home sleep test

Number of periodic limb movements per hour of sleep

Moving bedtime and wake time later in the day

Moving bedtime and wake time earlier in the day

PAP = positive airway pressure.

Information from Berry RB, Brooks R, Gamaldo C, et al. The AASM Manual for the Scoring of Sleep and Associated Events: Rules, Ter-
minology and Technical Specifications. v2.4. Darien, IL: AASM; April 2017.




The United States Preventive Services Task Force
(USPSTF) states that current evidence is insufficient
to assess the balance of benefits and harms of screen-
ing for OSA in asymptomatic adults.? The American
Academy of Sleep Medicine (AASM) recommends
that physicians ask all patients, especially high-risk
populations, about signs and symptoms of OSA.42!

The ACP recommends polysomnography in patients
with suspected OSA.2? For patients without serious
comorbid conditions, portable home sleep testing is
recommended when polysomnography is not available.

The AASM recommends that routine health main-
tenance examinations include questions about OSA
and an assessment for risk factors, including obesity,
retrognathia, and comorbid health conditions such
as hypertension, coronary artery disease, and arrhyth-
mias.* Positive findings should trigger a comprehensive
sleep evaluation.

Laboratory blood testing typically is not indicated
unless a particular condition such as hypothyroidism
is suspected. Patients with severe nocturnal hypoxemia
may have polycythemia and elevation of serum bicar-
bonate levels.?

Diagnosis. In addition to the in-laboratory attended
sleep study (diagnostic polysomnography), which is
considered the gold standard for diagnosis of OSA,
the portable home sleep test is now included in the
diagnostic criteria for adult OSA.4

Section One

Figure 1 shows results of a polysomnography dem-
onstrating OSA associated with severe hypoxemia.

Central Sleep Apnea Syndromes

Definition. The central sleep apnea syndromes
are characterized by reduction or cessation of airflow
because of absent or reduced respiratory effort.! Central
apneas or hypopneas may occur in a cyclical fashion
(Cheyne-Stokes respiration) or intermittent fashion.

Pathophysiology. In healthy individuals, Paco,
rises by 2 to 8 mm Hg during nonrapid eye movement
sleep, likely because of loss of the wakefulness drive,
reduction of the hypercapnic and hypoxic ventilatory
drives, and increased upper airway resistance. Dur-
ing wakefulness, hypocapnia does not cause cessation
of breathing because of the presence of the wakeful-
ness stimulus to breathing, but during nonrapid eye
movement sleep, ventilation depends completely on
metabolic control. If the Paco, falls below a value
called the apnea threshold that is characteristic for
each individual, a central apnea occurs.? Occasional
central apneas are normal.

Risk factors. Central sleep apnea commonly is seen
in patients with Chiari malformation, acute ischemic
stroke, multiple system atrophy, and congestive heart
failure, and with use of opioid drugs.!2527

Diagnosis. Central sleep apnea is diagnosed using
a sleep study when five or more central apneas or

hypopneas occur per hour of

Table 2
Risk Factors for OSA

Comorbid health conditions associated
with increased risk of OSA

Key questions and observations
during examination of high-risk

sleep with symptoms, in the
absence of Cheyne-Stokes res-
piration, discussed below.! The
number of central sleep apneas
or hypopneas should be greater
than 50% of the total number

Atrial fibrillation

Congestive heart failure

Type 2 diabetes

High-risk occupation/commercial driving
Nocturnal arrhythmias

Obesity

Preoperative clearance for bariatric surgery
Pulmonary hypertension

Refractory hypertension

Stroke

patients
Breathing pauses
Daytime sleepiness
Frequent morning headaches
Hypertension
Obesity
Retrognathia
Snoring

OSA = obstructive sleep apnea.

Information from Young T, Skatrud J, Peppard PE. Risk factors for obstructive sleep

apnea in adults. JAMA. 2004;291(16):2013-2016.

of apneas and hypopneas.

The most important predis-
posing factors for central sleep
apnea are the presence of con-
gestive heart failure, stroke, and
possibly renal failure.!

Cheyne-Stokes respiration.
Cheyne-Stokes respiration is
a breathing pattern character-
ized by three or more consecu-
tive cycles of recurrent central
apneas or central hypopneas,
alternating with a respiratory
phase exhibiting a crescendo-
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decrescendo pattern of flow, with a cycle length that
typically lasts 45 to 60 seconds.!-28

The prevalence of Cheyne-Stokes respiration in the
setting of chronic congestive heart failure has been
shown to be 25% to 40%.12° Central sleep apnea
with Cheyne-Stokes respiration has been shown to
occur in 26% to 50% of patients during the acute
period after stroke.

Obesity Hypoventilation Syndrome

During the past 30 years, the prevalence of obesity
has markedly increased in the United States, leading to
many comorbidities associated with excess weight.

Obesity hypoventilation syndrome is the triad of
obesity, daytime hypoventilation, and sleep-disordered
breathing, in the absence of an alternative neuromus-
cular, mechanical, or metabolic explanation.’-3

Diagnosis. Diagnosing obesity hypoventilation syn-
drome requires documentation of daytime hypoventi-
lation (Paco, greater than 45 mm Hg), in the presence
of obesity (ie, BMI greater than 30 kg/m? for adults;
BMI greater than the 95th percentile for age and sex
for children).!

In addition, the hypoventilation cannot be fully
attributed to an underlying cardiopulmonary or
neurologic disease. Central nervous system depres-

sants, such as alcohol, anxiolytics, and hypnotics, may
further worsen respiratory impairment.!-3!

Therapy directed at improving sleep-disordered
breathing may be effective in reversing daytime respi-
ratory failure.’® However, it is not universally success-
ful, and information regarding longer-term clinical
outcomes is limited. Weight reduction strategies are
necessary to reduce comorbid conditions and improve
quality of life, but data regarding their effectiveness
and durability in obesity hypoventilation syndrome
are sparse.

Office-Based Tools
Questionnaires, Scores, and Classifications

The STOP-Bang questionnaire (7zble 3) is easy to
use and has been validated in surgical and sleep prac-
tice patients as a screening tool for OSA. Its sensitivity
is greater than 90%; its specificity ranges between 25%
and 85%, with higher values seen in obese men.32-34

The Sleep Apnea Clinical Score (SACS) is based
on snoring, witnessed apneas, neck circumference,
and systemic hypertension. It has been validated in
adult family medicine patients in a prospective cohort
study. The authors found that in patients with OSA
and an AHI greater than 10 events/hour, a sleep apnea

Figure 1. Obstructive Sleep Apnea Recorded During an In-Laboratory Attended Sleep Study

Figure shows an in-laboratory, attended polysomnography recording with electroencephalogram (EEG) and eye channels, chin
and leg leads, electrocardiogram, snore channel, oximetry, respiratory effort from chest and abdomen belts, and nasal oral
airflow. The portions marked in yellow represent an EEG arousal after a breathing event. Oximetry channel shows a desaturation
of >4% and airflow channels show a decrease in airflow >90% (apnea).

Image provided by Deepa Burman, MD, FAAFP, FAASM.
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clinical score greater than 15 was 40% sensitive and
90% specific, with a positive predictive value of 73%
and a negative predictive value of 69%.

The Mallampati classification, which grades oropha-
ryngeal appearance on a 4-point scale, has been shown
to predict polysomnographic confirmation of OSA.%
Each 1-point increase in the score was associated with
an odds ratio of 2.5 (95% CI = 1.2 to 5.0) for OSA
and predicted a 5-point higher AHI (coefficient =
5.2;95% CI = 0.2 to 10), independent of many other
physical findings and symptoms. However, another
study did not show evidence that the Mallampati score
was of added value for diagnosing OSA.3

The Epworth Sleepiness Scale (ESS) measures
subjective daytime sleepiness using a short question-
naire.? The Wisconsin Sleep Cohort Study found that
only 37% of patients with severe OSA (AHI of 30
events/hour or more) showed excessive daytime sleepi-
ness, and that mortality associated with long-term
OSA was independent of subjective sleepiness.4°

The Berlin Questionnaire was evaluated in a cross-
sectional study that sampled adults from the general
population of Norway.! It had a sensitivity of 37.2%
and a specificity of 84% when using an AHI cutoff of
5 events/hour or greater. When using an AHI cutoff
of 15 events/hour or greater, the sensitivity increased

to 43% but its specificity dropped to 79.7%.
Effect of Neck Size and Weight

Increasing neck circumference predicts a higher
AH]I, but is not independent of BMI.!

Obstructive sleep apnea becomes more severe in
patients whose BMI increases, and OSA may improve
with weight reduction. However, the effect of weight
gain on increasing OSA severity is greater than the effect
of weight loss on decreasing its severity. The conse-
quences of weight change are more evident in men than
women. In one cohort, a 10% weight gain predicted a
32% increase in AHI, and a 10% weight loss predicted
a26% decrease in AHIL.3 Weight loss is less effective in
reducing a patient’s AHI when craniofacial abnormali-
ties play a prominent role in the pathogenesis of OSA.

Sleep Studies for Diagnosis of Sleep Apnea
Diagnostic polysomnography is the gold standard
for the diagnosis of sleep apnea and the classification
of its severity.*? It is a noninvasive comprehensive
recording of physiologic parameters including electro-
encephalography; electrooculography; electromyog-

Section One

Table 3

STOP-Bang Questionnaire

Do you Snore loudly (louder than talking or loud enough
to be heard through closed doors)?

Do you often feel Tired, fatigued, or sleepy during
the daytime?

Has anyone Observed you stop breathing during
your sleep?

Do you have or are you being treated for high blood
Pressure?

Is your BMI >35 kg/m2?

Is your Age >50 years?

Is your Neck circumference >16 in (40 cm)?
Is your Gender male?

Scoring: 1 point for each ‘yes’ answer.
Risk of obstructive sleep apnea:

5 to 8 points: high risk

3 to 4 points: intermediate risk

0 to 2 points: low risk

BMI = body mass index.

Information from Nagappa M, Liao P, Wong J, et al. Valida-
tion of the STOP-Bang Questionnaire as a screening tool for
obstructive sleep apnea among different populations: a sys-
tematic review and meta-analysis. PLoS One. 2015;10(12):
e0143697; Chung F, Yang Y, Brown R, Liao P. Alternative
scoring models of STOP-Bang questionnaire improve speci-
ficity to detect undiagnosed obstructive sleep apnea. J Clin
Sleep Med 2014;10(9):951-958.

raphy of the chin and leg; electrocardiography; pulse
oximetry with or without carbon dioxide monitoring;
and respiratory parameters including nasal airflow,
oral airflow, and chest and abdominal breathing effort,
as well as audio and video recording (Figure I).

An unattended portable home sleep test measures
fewer physiologic parameters than diagnostic poly-
somnography, but it is considered an acceptable test
to diagnose OSA!. It measures the respiratory distur-
bance index (akin to the AHI), defined as apneas or
hypopneas per hour of recording time. In a 2008 rul-
ing, the Centers for Medicare and Medicaid Services
(CMS) allowed patients to qualify for continuous
positive airway pressure (CPAP) treatment on the basis
of a diagnosis by home sleep testing, provided certain
guidelines are followed.*
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Common home sleep testing devices monitor
ventilation, oximetry, electrocardiography or heart
rate, and pulse oximetry.4>44 Their major limitation
is the lack of measured sleep because of the absence
of electroencephalography channels; thus, they may
underdiagnose or underestimate severity of disease
when the patient has reduced sleep efficiency. There-
fore, although a positive home sleep test result can be
used to diagnose OSA, any patient with a negative
result should undergo formal in-laboratory attended
polysomnography.

When used appropriately, home sleep testing
devices have the potential advantage of reducing costs,
improving convenience for the patient by avoiding
an overnight stay in a sleep laboratory, and increas-
ing access to care for patients unable or unwilling to
undergo polysomnography.#

Table 4 lists criteria for identifying patients in whom
home sleep testing is appropriate.

When to Repeat Sleep Studies

With new technology and device data card down-
load provisions, the need for repeated sleep studies
has decreased significantly. Among patients treated
for OSA (discussed below), positive airway pres-
sure (PAP) retitration studies should be obtained if
a patient remains sleepy despite adequate adherence,
when there is a 10% change in weight in association
with reemergence of symptoms, if an elevated AHI is

present on CPAP download, or when the patient has
persistent snoring. Retitration studies typically are
not needed in asymptomatic, adherent patients with
stable weight.4

Sleep Apnea and Chronic Diseases

Obstructive sleep apnea is a risk factor for hyperten-
sion, coronary artery disease, congestive heart failure,
stroke, arrhythmias, and premature death.! These
associations are more evident in men and middle-aged
individuals.

Among patients with OSA and resistant hyper-
tension, CPAP has a relatively large effect on blood
pressure reduction. A systematic review and meta-
analysis showed a weighted mean decrease in systolic
and diastolic blood pressure of 2.58 and 2.01 mm Hg,
respectively, in those treated with CPAP.% This find-
ing supports the importance of aggressively screening
for OSA in patients with resistant hypertension as well
as ensuring treatment adherence in those with OSA.4

The Sleep Heart Health Study (SHHS) showed that
patients with OSA had an increased risk for stroke
and other manifestations of cardiovascular disease.*”
Among older men, severe nocturnal hypoxemia is a
significant risk factor for stroke; measures of overnight
oxygen saturation may better identify those at elevated
risk than measures of apnea frequency.*® One study
showed that CPAP management reduced mortality
rates after ischemic stroke in patients with OSA.#

Arrhythmias, particularly

Table 4

rhythm sleep disorders)

Home sleep testing also is appropriate for patients who:

Patients for Whom Home Sleep Testing Is Appropriate

Home sleep testing is appropriate for patients with all of the following:
A high pretest probability of moderate to severe obstructive sleep apnea

No comorbid conditions that may affect accuracy (eg, severe pulmonary
disease, neuromuscular disease, congestive heart failure)

No clinical suspicion of other sleep disorders (eg, central sleep apnea,
narcolepsy, periodic limb movement disorders, parasomnias, circadian

Cannot undergo full polysomnography because of immobility or critical illness

atrial fibrillation, are observed
commonly in association with
OSA. OSA and atrial fibrilla-
tion share many common risk
factors; therefore, the presence
of one may promote the devel-
opment of the other.5® OSA also
decreases the effectiveness of
pharmacotherapy and ablative
therapy for atrial fibrillation.
Patients with atrial fibrillation
should be screened for OSA,
and OSA management should

Information from Flemons WW, Littner MR, Rowley JA, et al. Home diagnosis of sleep

be initiated as soon as it is

apnea: a systematic review of the literature. An evidence review cosponsored by the
American Academy of Sleep Medicine, the American College of Chest Physicians, and
the American Thoracic Society. Chest. 2003;124(4):1543-1579; Qaseem A, Dallas P,
Owens DK, et al. Diagnosis of obstructive sleep apnea in adults: a clinical practice guide-
line from the American College of Physicians. Ann Intern Med. 2014,161(3):210-220.

diagnosed.

Obstructive sleep apnea
appears to be a risk factor for
the development of type 2 dia-
betes, independent of obesity,



primarily in blacks and whites.!:>! However, one study
showed that PAP therapy did not improve glycemic
control in patients with relatively well controlled type
2 diabetes and OSA.>2

Obstructive sleep apnea may increase the severity of
depression.! Because OSA leads to daytime sleepiness,
patients commonly experience functional impair-
ment, as manifested by poor job performance, loss
of employment, impaired family relationships, and
reduction in overall quality of life.

Sleep Apnea and Pulmonary Hypertension

Some patients with OSA have an increased vascular
response to nocturnal episodes of acidosis and hypox-
emia, with remodeling of the pulmonary vascular
bed. The incidence of pulmonary hypertension in
patients with OSA has been estimated to be between
20% to 40%.5% One long-term case series showed that
patients with OSA and pulmonary hypertension had
stable pulmonary pressures over 5 years when treated
with CPAP.>* In a small 12-week randomized cross-
over trial, effective CPAP therapy resulted in lower
pulmonary arterial systolic pressure when compared
with sham treatment.>

Sleep Apnea and Surgery

Perioperative patients are at high risk of apneic
episodes.>® The surgical team should be made aware of
patients having risk factors for OSA. When possible,
high-risk patients should have a consultation before
surgery with a sleep subspecialist. Postoperative orders
should include continuous pulse oximetry monitor-
ing with an alarm as a precaution against unobserved
respiratory failure. Follow-up to ensure ongoing OSA
treatment after discharge also is essential.

Quality of Life

Obstructive sleep apnea impairs quality of life for
patients (and their bed partners), but the severity of
impairment is not directly proportional to the severity
of the condition.”” Management with CPAP improves
quality of life, as measured by the 36-Item Short Form
Health Survey (SF-36) and the Calgary Sleep Apnea
Quality of Life Index (SAQLI).58 Relative to healthy
age- and sex-matched counterparts, patients with OSA
have impaired health-related quality of life; manage-
ment with CPAP is associated with an improvement
in this measure.” Other treatment modalities have not
been rigorously studied.

Section One

Sleep Apnea and Driving

Unintentional injuries, including motor vehicle
crashes, are the fourth leading cause of death in the
United States.® Inattentiveness, fatigue, and sleepiness
are increasingly recognized as contributing factors.6162
The risk of motor vehicle crashes is significantly
increased among those with OSA; although the true
increase in risk is difficult to determine, a meta-analysis
has shown a 2 times greater rate in patients with OSA
compared to patients without OSA.% Patients with sus-
pected or confirmed OSA should be counseled about
drowsy driving and the risks of excessive sleepiness.

A clinical practice guideline from the American
Thoracic Society (ATS) provides recommendations
for reducing driving risk among patients with OSA.%4
Evaluation of drivers with OSA should assess for
all causes of excessive daytime sleepiness (eg, sleep
restriction, alcohol, sedating drugs), comorbid neu-
rocognitive impairments (eg, depression, neurologic
disorders), and diminished physical skills. High-risk
drivers should undergo diagnostic evaluation with
a sleep study, followed by treatment as indicated.
Adherence to and benefit from management should
be assessed at follow-up visits. There is no compelling
evidence to support using stimulant drugs for the sole
purpose of reducing driving risk.

Performance on driver simulators improves after
CPAP management of OSA,% and the risk of crashes
appears to be reduced.’¢” In the absence of a previ-
ous motor vehicle crash or similar event, there is no
compelling evidence to restrict driving privileges in
patients with sleep apnea.®

Sleep Medicine Subspecialist Consultation

Referral to a sleep medicine subspecialist may be
considered for refractory cases of OSA, difficulty with
adherence to CPAP therapy, or when there is suspi-
cion for disorders other than OSA.

Managing Sleep Apnea in Adults

Table 5 shows an overview of OSA management
options.

PAP Therapy
Since 1981, PAP has been the mainstay of OSA

management in adults.® The various modes of deliver-
ing PAP are shown in 7able 6.

Positive airway pressure treatment pressurizes the
pharyngeal airway, creating a pneumatic splint that
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Table 5
Management Options for OSA

Modality

Key Aspects

PAP therapy
Gold standard in moderate to severe cases
An option in mild cases

Mandibular advancement device

Standard for primary snoring

Guideline for patients with mild to moderate
OSA who prefer it, are not candidates for
CPAP, or cannot tolerate CPAP

Surgery

Can serve as a treatment option in patients
having difficulty tolerating PAP therapy or in
patients with identifiable surgical target

Also can serve as an optional adjunct to
treatment of OSA in obese patients. Evaluation
of potential patients includes fiberoptic
evaluation of upper airway. Patients should be
advised about potential complications and the
availability of alternative treatment options

Other adjuncts to primary treatment

Oxygen therapy
Not recommended as primary treatment

First-line treatment

Main limitation is the patient’s willingness to accept therapy and
remain adherent

Many variants are available, such as CPAP, bilevel PAP, and
autoadjusting PAP therapy

PAP acts to splint the airway open, preventing collapse while sleeping

Device inserted in the mouth

Types include: tongue-retaining and mandibular-repositioning devices
Acts by repositioning the mandible and tongue

A minimum of 6 to 10 teeth in each arch are needed

Not recommended as first-line treatment in patients with severe OSA,
but may be considered if a patient is unable to tolerate PAP therapy
or has not benefited from surgery

Various options are available (eg, maxillary mandibular advancement,
uvulopalatopharyngoplasty, and palatal implants); alternatively,
surgery can be part of a multilevel or stepwise approach

Historically, tracheostomy was the primary treatment option available
for sleep apnea

Weight loss; armodafinil or modafinil for residual sleepiness; topical
nasal corticosteroidsza for rhinitis; positional therapy. Can cause
insomnia if taken late during the day

Oxygen therapy has not been shown to improve outcomes in OSA

It may be useful in management of severe hypoxemia untreated by
PAP therapy

a0SA is an off-label use of some corticosteroids.

Information from various sources.

CPAP = continuous positive airway pressure; OSA = obstructive sleep apnea; PAP = positive airway pressure.

prevents it from collapsing during sleep.7° Stud-
ies have shown that CPAP increases upper airway
size, especially in the lateral dimension. Although
the pneumatic splint is the main mechanism of
action, an increase in lung volume because of CPAP
treatment also may increase upper airway size or
stiffen the upper airway walls, making them less
collapsible.”0

Numerous studies have shown that PAP can
decrease the AHI to less than 5 to 10 events/hour in
the majority of patients.”!
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Strategies to improve adherence. Despite many
advances in technology, a major challenge facing clini-
cians is improving adherence to PAP management.”

Comfort measures used in most PAP devices to help
improve adherence include:

* A ramp allowing pressure to gradually build up at

a preset level over a set time,

* Pressure relief, which is a small drop in pressure

during exhalation,

* Heated humidification, and

* Liners to decrease air leaks and improve mask fit.




A variety of interfaces and masks are available.
Often, a trial of several masks is needed to find one
that a patient can use comfortably. If the patient wakes
to use the bathroom during the night, disconnection
of the hose from the mask, rather than taking off the
mask, is encouraged. Masks that are removed in the
middle of the night often are not replaced.

Newer PAP machines have internal memory and
removable memory media (eg, smart cards, memory
sticks, disks).”> The removable media can store exten-
sive information on adherence and patterns of use.
Some devices use a modem to send information to a
central location so that physicians can obtain patient
data on an ongoing basis. Other devices communicate
with a central location using wireless technology.

Comprehensive programs of education for the
patient and the bed partner, early contact and inter-
ventions, a simple CPAP help line, and group educa-
tion have improved adherence in some studies.”>75

Medicare Coverage

Current Medicare coverage requirements for OSA
management typically are accepted by most com-
mercial insurance providers. These guidelines include
an AHI of 5 events/hour or greater in the context of
at least one of the following: hypertension, cardiac
disease, history of stroke, insomnia, excessive daytime
sleepiness, depression, or cognitive dysfunction. In

Section One

addition, Medicare covers treatment of individuals
with an AHI of 15 events/hour or greater even in the
absence of associated comorbid conditions. Medi-
care guidelines require that obstructive hypopneas be
defined by an oxygen desaturation greater than 4%
and exclude the diagnosis for arousal without desatu-
ration. Medicare also requires clinician documenta-
tion of patient adherence (use of therapy for at least 4
hours/night for 70% of the time) and effectiveness to
cover treatment beyond 12 weeks.”

Mandibular Advancement Devices

Mandibular advancement devices (MADs), also
known as oral appliances, are devices inserted into the
mouth with the aim to protrude the mandible and
treat snoring or OSA.7778 A candidate for a MAD
should first be examined by a qualified dentist to
determine whether such an appliance is feasible and
safe from a dental standpoint. Patients typically should
have at least 6 to 10 healthy teeth in each arch to use
a MAD, must be able to open their jaw adequately
for device insertion, and must have the ability to
voluntarily protrude the mandible. Although mild
temporomandibular joint dysfunction may improve
with MAD use, moderate to severe temporomandibu-
lar joint disease and inadequate protrusive ability may
be contraindications to use of these devices. Moderate
to severe bruxism also is a contraindication in most
patients because it can dam-

Table 6

Positive Airway Pressure Machines: Modes and Mechanisms

age the MAD. However, in
some patients, bruxism will
improve with adequate OSA
management.

Somewhat similarly, tongue-

Autotitrating positive
airway pressure

Mode Mechanism of Pressure Delivery
CPAP Continuous pressure during exhalation and inhalation
BiPAP Separate pressures during exhalation (lower) and

inhalation (higher). A backup rate can be added for
patients with ineffective breathing efforts

Pressure fluctuates between minimum and maximum set
limits based on device-specific algorithms to eliminate
sleep-disordered breathing. Both continuous (auto-
CPAP) and bilevel (auto-BiPAP) modes are available

retaining devices splint the
tongue in place to keep the
airway open. There is insuffi-
cient evidence of their effec-
tiveness, and they are not used
commonly.”779

Although results differ
considerably among studies,
MAD management has been

meta-analysis. Sleep. 2004,27(2):249-253.

BiPAP = bilevel positive airway pressure; CPAP = continuous positive airway pressure.

Information from Sanders MH, Kern N. Obstructive sleep apnea treated by independently
adjusted inspiratory and expiratory positive airway pressures via nasal mask. Chest. 1990;
98(2):317-324; Ayas NT, Patel SR, Malhotra A, et al. Auto-titrating versus standard continu-
ous positive airway pressure for the treatment of obstructive sleep apnea: results of a

shown to be successful in
approximately 50% of patients
with mild to moderate OSA,
using an AHI of fewer than

10 events/hour as the measure
of success.”” Although MADs
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typically are less effective than CPAP in reducing
the AHI, their effects on quality of life and subjec-
tive sleepiness are similar to those of CPAP, perhaps
because of better adherence.®

Centers for Medicare and Medicaid Services has
recognized certain types of MADs as reasonable and
necessary for management of OSA.8! Only custom-
fabricated MADs are covered. Coverage requires a
face-to-face clinical evaluation before a Medicare-
covered sleep test.

Common adverse effects of MAD therapy are noted
in Table 7.

Surgery

Some patients with sleep apnea find it difficult
to adhere to PAP therapy, prompting them to seek
surgical alternatives. There is insufficient evidence to
support any particular surgery for the management
of OSA, and data on outcomes such as quality of life
and cardiovascular benefits also are lacking. However,
surgical therapy can improve tolerance and success of
CPAP or a MAD.#2

Tracheostomy was the first management available
for OSA. It bypasses all upper airway obstruction and
hence it is effective, but it should be considered only
when all other options have failed.83 Other surgical
options include maxillomandibular advancement,
nasal reconstruction, uvulopalatopharyngoplasty, and
genioglossus (tongue muscle) advancement.*

All patients considered for surgery to correct snoring
or OSA should undergo polysomnography. Fiberoptic

Table 7

Adverse Effects of Oral Appliance
Therapy

Major Minor

Excessive salivation

Temporomandibular
joint tenderness

Tongue pain
Tooth pain

Changes in dental occlusion
Dry mouth
Gum irritation

Temporomandibular joint
dysfunction or pain

Tooth movement

Information from Chan ASL, Lee RWW, Cistulli PA.
Non-positive airway pressure modalities: mandibular
advancement devices/positional therapy. Proc Am Thorac
Soc. 2008;5(2):179-184.
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examination of the nose, pharynx, and hypopharynx
often is useful.3 Patients should be advised about sur-
gical success rates and complications; the availability
of alternative management options, such as PAP and
MAD therapy; and the levels of effectiveness and suc-
cess rates of the various management options.®>

Upper Airway Stimulation

The onset of an episode of apnea is accompanied by
a reduction in drive to the upper airway muscles,% and
upper airway patency is strongly correlated with the
activation of the genioglossus muscle.8” Upper airway
stimulation has shown promise in feasibility trials.88-20

Weight Loss and Bariatric Surgery

More than 70% of patients with OSA are obese,
and BMI is closely correlated with AHI.®' Therefore,
weight loss is a main goal in OSA management.”
Unfortunately, many diet programs fail because OSA
itself causes metabolic changes that can preclude
weight loss. In addition, initiation of CPAP may actu-
ally lead to weight gain, perhaps because of a decrease
in nighttime work of breathing or sympathetic
stimulation.” In patients with severe obesity (BMI of
at least 40 kg/m?), bariatric surgery can be considered
when conservative treatments have failed.*? Bariatric
surgery can resolve or improve OSA. A recent meta-
analysis showed that bariatric surgery and nonsurgical
weight loss have significant beneficial effects on OSA,
but the former may offer greater improvements in
BMI and AHI.* Bariatric surgery in obese patients
with OSA has resulted in an improvement in more
than 75% of patients and improvement or resolution
in 84% after 2 years.?>

Pharmacotherapy

There is insufficient evidence to recommend the use
of drug therapy in the treatment of OSA. A Cochrane
review of 25 drugs showed that 10 had some effect
on the severity of OSA and four altered symptoms of
sleepiness, although in most individuals, the changes
were only modest.?” A topical nasal steroid was well
tolerated, reduced the severity of sleep apnea, and
improved subjective daytime alertness in individuals
with OSA and rhinitis. Acetazolamide reduced the
number of respiratory events per hour of sleep, but did
not reduce daytime sleepiness and was poorly tolerated
long-term. (This is an off-label use of these drugs.)



OSA in Children

Obstructive sleep apnea in children should be
suspected when they show nocturnal symptoms of
snoring, gasping, increased work of breathing or
paradoxical breathing, restless sleep, witnessed apneas,
or mouth breathing.”® In children, the obstruction is
caused primarily by hypertrophy of the tonsils and
adenoids, typically at ages 4 to 8 years.”

Daytime symptoms of sleep apnea in children often
are nonspecific (hyperactivity, difficulty concentrating
or learning, behavioral problems, excessive daytime
sleepiness, and moodiness), but when present along
with nighttime symptoms, such symptoms may help
alert clinicians to clinically significant OSA.%8

A history of prematurity is associated with an
increased risk of OSA, and a family history of OSA
also may be a risk factor.?® Other groups at risk
include children with uncontrolled epilepsy, neu-
romuscular disorders, Prader-Willi syndrome, and
complex medical conditions, such as achondroplasia,
Chiari malformation, Ehlers-Danlos syndrome, muco-
polysaccharidoses, and Down syndrome.

On physical examination, findings of tonsillar
hypertrophy, obesity, midface deformity, macroglos-
sia, or mandibular hypoplasia may strengthen the
suspicion of OSA.? There is little evidence linking
tonsillar size evaluated subjectively during physical
examination with OSA severity as determined by
polysomnography. In clinical practice, techniques such
as lateral neck x-ray, flexible nasopharyngoscopy, and
cephalometry, magnetic resonance imaging study,
or computed tomography scan of the upper airway
should be reserved for more complex cases.

Because the history and physical examination alone
are poorly correlated with a diagnosis of OSA in chil-
dren, polysomnography often is the diagnostic study
of choice.”® At present there are no good randomized
controlled trials on the use of pediatric unattended
home sleep tests for diagnosing sleep apnea. Obtaining
polysomnography can be challenging because chil-
dren may experience difficulty sleeping in a laboratory
environment or cooperating with the setup. Staffing
and laboratory hours might need to be extended to
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suit children’s schedules because they typically go

to bed earlier and need more sleep than adults. One
parent typically remains with the child at all times.
Respiratory scoring in children also is different from
that in adults. Apneic or hypopneic events in children
are scored when they are of at least 2 breaths in dura-
tion, even if they are less than 10 seconds in duration.
Children can have clinical complications of OSA
with a much lower AHI than adults, and treatment is
recommended for children with an AHI of more than
2 events/hour of sleep.?8

In children with OSA, combined tonsillectomy
and adenoidectomy has been the standard and initial
treatment of choice, especially in those with adeno-
tonsillar hypertrophy and no contraindications to
surgery.'% Recent studies using postoperative poly-
somnography have shown cure rates in children rang-
ing from 24.2% to 93%.10!

Positive airway pressure therapy is recommended in
children with OSA if adenotonsillectomy cannot be
performed or if the condition persists postoperatively.
The effectiveness of PAP therapy is severely limited
by adherence in children, so PAP is used primarily in
patients without an identifiable surgical target.°

Mandibular advancement devices similarly are poorly
tolerated by most children, but weight loss is recom-
mended for obese children with OSA.2 Craniofacial
surgery may be helpful in complex cases in which
patients are unable to tolerate CPAP. Tracheostomy is
reserved for children with severe craniofacial malforma-
tions who cannot be treated with other methods.!%

Case 1, cont'd. Chad’s STOP-Bang score is 4, with
1 point each for snoring, tiredness, pressure, and sex,
consistent with intermediate risk of obstructive sleep
apnea. Diagnostic polysomnography confirms moderate
OSA with an apnea-hypopnea index of 16 events/hour.
A continuous positive airway pressure (CPAP) titration
study is completed, and he starts to use the CPAP device.
He initially does not tolerate the mask well, but after he
changes to a different mask with heated humidification,
he notes a considerable improvement in daytime sleepiness
as well as improvement in blood pressure control.
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SECTION TWO

Insomnia
..

Insomnia is the most common type of sleep disorder in the family medicine population. It is defined as a per-
sistent difficulty initiating or maintaining sleep, or a report of nonrestorative sleep, accompanied by related
daytime impairment. Insomnia is a significant public health problem because of its high prevalence and
management challenges. There is increasing evidence of a strong association between insomnia and various
medical and psychiatric comorbidities. Diagnosis of insomnia and treatment planning rely on a thorough
sleep history to address contributing and precipitating factors as well as maladaptive behaviors resulting in
poor sleep. Using a sleep diary or sleep log is more accurate than patient recall to determine sleep patterns.
A sleep study is not routinely indicated for evaluation of insomnia. Cognitive behavioral therapy for insom-
nia (CBT-I) is the mainstay of treatment and is a safe and effective approach. The key challenge of CBT-I is
the lack of clinicians to implement it. The newer generation nonbenzodiazepines (eg, zolpidem, zaleplon)
are used as first-line pharmacotherapy for chronic insomnia. Newer drugs active on targets other than the

gamma-aminobutyric acid receptor are now available, but clear treatment guidelines are needed.

Case 2. Patricia is a 69-year-old woman, who reports
difficulty sleeping almost every night. She watches the
evening news and then goes to bed at approximately
midnight. Sometimes, she thinks that she lies in bed all
night without sleeping. At other times, she sleeps for a
brief period, then wakes up and cannot go back to sleep.
She does not have a set time for waking in the morning.
Sometimes, she is so tired that she naps during the day.
Her friends suggested she ask you for a prescription for
sleeping pills, but she is hesitant to take drugs.

Insomnia is the most common sleep disorder in
the family medicine population.'% It is defined as a
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.’

Types

The International Classification of Sleep Disorders—
Third Edition (ICSD-3) classifies insomnia in three
groups':

¢ Chronic insomnia disorder,

¢ Short-term insomnia disorder, and

¢ Other insomnia disorders.

Chronic Insomnia Disorder

Diagnosing chronic insomnia disorder requires the
presence of one of the following over at least 3 months
for a minimum of 3 times/week!:
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* Difficulty initiating or maintaining sleep,

* Waking up earlier than desired, or

* Resistance to going to bed on an appropriate

schedule.

In addition, one or more of the following daytime
symptoms related to the insomnia needs to be present':

* Fatigue or malaise,

* Attention, concentration, or memory impairment,

* Impaired social, family, occupational, or academic

performance,

* Mood disturbance or irritability,

* Daytime sleepiness,

* Behavioral conditions (eg, hyperactivity, impulsiv-

ity, aggression),

* Reduced motivation, energy, or initiative,

* Proneness for errors or accidents, or

* Concerns about or dissatisfaction with sleep.

In chronic insomnia disorder, the sleep-wake
complaints cannot be explained purely by inadequate
opportunity (ie, not enough time allotted for sleep)
or inadequate circumstances (ie, the environment is
not safe, dark, quiet, comfortable enough) for sleep.!
Subtypes of chronic insomnia disorder are beyond the
scope of this edition of FP Essentials but can be found
elsewhere.04

The 3P behavioral model of insomnia distinguishes
predisposing (individual variants), precipitating
(stressors), and perpetuating (maladaptive behaviors
and cognitions) factors that contribute to insomnia.!%5



Thus, an individual may be prone to insomnia because
of personal traits, may experience short-term insomnia
because of precipitating stresses, and may develop a
persistent and chronic insomnia as a consequence of
pathologic coping strategies and poor sleep hygiene.

Short-Term Insomnia Disorder

Short-term insomnia disorder is insomnia of less
than 3 months’ duration.!

Other Insomnia Disorders

The diagnosis of other insomnia disorders is reserved
for individuals who report difficulty initiating and
maintaining sleep and yet do not meet the full criteria
for chronic insomnia disorder or short-term insomnia
disorder.! In some patients, this diagnosis is assigned
on a provisional basis when more information is
needed to establish a diagnosis of chronic insomnia dis-
order or short-term insomnia disorder. This diagnosis
should be used sparingly, given its nonspecific nature.

Prevalence

Insomnia occurs on at least a few nights per year in
33% to 35% of the US adult population.1%¢ Insomnia
with symptoms of attributable impairment is present
in 10% of the population. Specific insomnia disorders
occur in 5% to 10% of the population.’107

Chronic insomnia disorder is more common in
women; individuals in lower socioeconomic strata; and
patients with medical conditions (eg, chronic pain,
diabetes, cancer), psychiatric conditions (eg, anxiety,
depression, panic disorders), or substance use disor-
ders.! It may occur at any age but is diagnosed more
commonly in older adults; this is likely because of age-
related deterioration in sleep continuity, increases in
medical comorbidities, and use of drugs that increase
the risk of insomnia. In adolescents, insomnia preva-
lence rates are 3% to 12%, depending on the diagnos-
tic criteria, with higher frequency in girls than boys
after puberty.

Primary Versus Secondary Insomnia

Insomnia can be a primary sleep disorder or second-
ary to an underlying medical, psychiatric, or substance
abuse disorder.! Many symptoms and associated
features of primary and secondary insomnias overlap,
making differentiation among such subtypes difficult.

Even when insomnia arises secondary to another
condition, it often develops an independent course
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over time and may remain as a clinically significant
condition, even if the primary condition is adequately
managed.! Management of the insomnia can improve
the sleep disturbance and the comorbid conditions.
Therefore, insomnia seems best viewed as a comorbid
disorder that warrants separate attention in terms of
management.

Risk Factors

Risk factors for insomnia include older age, female
sex, comorbid conditions, shift work, unemployment,
and lower socioeconomic status.’'% Some studies sug-
gest that single, divorced, and separated individuals
have higher insomnia rates than married counterparts.
The most common cause of insomnia in patients eval-
uated by a physician is depression. Insomnia occurs in
the majority of patients (80%) with major depressive
disorder. Persistent insomnia symptoms increase by a
factor of 4 the likelihood of developing major depres-
sion within a 1-year period.

The most common comorbidities associated with
insomnia are psychiatric disorders, including anxi-
ety, depression, panic disorder, adjustment disorder,
somatoform disorders, and personality disorders.!
Medical conditions that commonly co-occur with
insomnia include arthritis, cancer, hypertension,
chronic pain, coronary heart disease, and diabetes.
Common drugs associated with insomnia are shown in

Table 8.

Screening Tools

A detailed sleep history is the cornerstone of evalua-
tion of insomnia.'®® Most questionnaires for diagnos-
ing insomnia have not been validated in the family
medicine population.

The Insomnia Severity Index (ISI)'% is a 7-item
questionnaire to assess the nature, severity, and effect
of insomnia and monitor treatment response in adults.

The Pittsburgh Sleep Quality Index (PSQI)!'¢ is a
24-item self-report measure of general sleep quality
over the preceding 1-month period. It evaluates seven
domains: duration of sleep, sleep disturbance, sleep
latency, daytime dysfunction because of sleepiness,
sleep efficiency, need for drugs to sleep, and overall
sleep quality. Poor sleep correlates with a global score
of greater than 5. The PSQI is used predominantly in
research because of complexity of scoring and use.

The 30-item Dysfunctional Beliefs and Attitudes
about Sleep (DBAS) questionnaire is a self-rating
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Table 8

Common Drug Classes Associated
With Insomnia

Drug Class Examples

Antidepressants Bupropion
Citalopram
Escitalopram
Fluoxetine

Venlafaxine

Beta blockers Metoprolol

Propranolol

Corticosteroids Prednisone

Decongestants Pseudoephedrine

Phenylpropanolamine

Stimulants Amphetamines
Armodafinil
Methylphenidate

Modafinil

Information from Schweitzer PK, Randazzo AC. Drugs

that disturb sleep and wakefulness. In: Kryger MH, Roth T,
Dement WC, eds. Principles and Practices of Sleep Medicine.
6th ed. Philadelphia: Elsevier, Inc.; 2017:480.e8-498.€8.

survey to assess negative cognitions about sleep.!' A
shorter, 16-item version (DBAS-16) has been vali-
dated in a private behavioral sleep medicine clinic.!!

Sleep diaries are an important tool in the evaluation
of insomnia,'7:'12 but data on their predictive value
have not been published. Although diaries are not nec-
essary to establish the presence of insomnia, they can
help define its severity and reveal etiologies (eg, inad-
equate sleep hygiene, delayed sleep phase syndrome,
psychophysiologic insomnia). A 2-week sleep diary can
provide a more accurate estimate of the patient’s sleep
quantity than is possible from patient recall and can
reveal sleep-wake patterns, such as an irregular sleep
schedule and nap schedule.

Although sleep testing is not indicated for the
routine assessment of insomnia, diagnostic poly-
somnography should be conducted for patients who
report symptoms of other sleep disorders (eg, periodic
limb movement disorder, sleep-disordered breath-
ing) or who do not benefit from standard insomnia
treatment. 3
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Comorbidities Associated With Insomnia

Increasing evidence suggests a relatively strong
association between insomnia and risk of future car-
diovascular events. In a large-scale, nationwide popula-
tion-based study in Taiwan, individuals with insomnia
had an approximately 80% risk of acute myocardial
infarction, stroke, and both compared with those with-
out insomnia, after adjustment for confounders.!!4

In addition to its association with major depres-
sion and dysthymic disorder, insomnia commonly
occurs with bipolar disorder during depressive and
manic episodes.'*® Although some manic patients
will describe a decreased need for sleep, others report
being distressed by an inability to sleep. Sleep loss
from any reason, including jet lag and work sched-
ules, may contribute to the onset or progression of
manic episodes in patients with bipolar disorder.!'5

Most patients with panic disorder will at times
experience distressing panic episodes that awaken
them from sleep.!%” This pattern may lead to con-
siderable anticipatory anxiety about going to sleep,
which can in turn cause sleep insufficiency and more
anxiety.'%®116 Insomnia also is a risk factor for adverse
outcomes in depression, including suicidal ideation
in adolescents.!!”

Management

Insomnia management aims to improve the amount
and quality of sleep, and enhance daytime function.
The two major evidence-based forms of management
for chronic insomnia are cognitive behavioral therapy
and pharmacotherapy. Whenever drugs are prescribed,
management goals and expectations should be dis-
cussed along with safety, adverse effects, potential for
dose escalation, and risk of rebound insomnia. Long-
term drug management should be accompanied by
consistent follow-up and ongoing monitoring for effec-
tiveness, adverse effects, and new comorbid conditions.
Table 9 summarizes the nonpharmacologic therapies,
and Table 10 shows drugs used to manage insomnia.

Nonpharmacologic Therapy

Cognitive behavioral therapy for insomnia.
Cognitive behavioral therapy for insomnia (CBT-I)
is the recommended initial management of chronic
insomnia.'%8:118:119 It produces meaningful improve-
ments in sleep outcomes as shown in the sleep diary,
and can produce sustained benefits without the risk of
tolerance or adverse effects that can be associated with



Table 9

Nonpharmacologic Management of Insomnia

Type

Key Aspects

Biofeedback: provides visual or
auditory feedback to help patients
control physiologic parameters and
reduce somatic arousal

Cognitive behavioral therapy for
insomnia: combines cognitive
therapy with behavioral interventions

Cognitive therapy: identifies,
challenges, and replaces
dysfunctional beliefs and attitudes
regarding sleep and sleep loss

Relaxation techniques: uses
techniques to decrease waking
arousal and facilitate sleep at night

Sleep hygiene: promotes behaviors
that help sleep, and discourages
behaviors that interfere with sleep

Sleep restriction: increases
homeostatic sleep drive by
reducing time in bed; maintains
a consistent wake time in the
morning to reinforce circadian
rhythms

Stimulus control: prescribes
behaviors that strengthen the
associations between the
environment and sleep

Three types of biofeedback have been specifically tested for the treatment of
insomnia: EMG, theta EEG, and sensorimotor rhythm EEG

Components: sleep education, stimulus control techniques, sleep restriction
techniques, cognitive therapy techniques, possibly relaxation training

Challenges unhelpful beliefs and fears about sleep

Unhelpful beliefs and fears about sleep increase arousal and tension, impeding
sleep and further reinforcing the dysfunctional beliefs

Typical beliefs may include an overestimation of the numbers of hours of sleep
necessary to be rested; an apprehensive expectation that sleep cannot be
controlled; a fear of missing opportunities for sleep

Thought journaling is used to reduce rumination
Behavioral experiments can be used to test beliefs about sleep

Muscular tension and cognitive arousal are incompatible with sleep

Specific technigues may include progressive muscle relaxation, guided imagery,
paced breathing

Specific recommendations vary across studies
Typical recommendations include:
Do not try to sleep if not sleepy
Avoid stimulants (eg, caffeine, nicotine)
Limit alcohol intake
Maintain a regular sleep schedule 7 nights/week
Avoid naps
Get regular exercise at least 6 hours before sleep
Keep the bedroom dark and quiet

Based on experimental evidence that sleep is regulated by circadian and
homeostatic processes

Restricts time awake in bed by setting strict bedtime and rising schedules limited
to the average number of hours of actual sleep reported in one night

Maintains a fixed wake time, regardless of actual sleep duration
If after 10 days, sleep efficiency is <85%, further restrict bedtime by 15 to 30 minutes

Increase time in bed by advancing bedtime by 15 to 30 minutes when the time
spent asleep is at least 85% of time in bed

Based on operant and classical conditioning principles, and the idea that
nonsleep activities and the bedroom environment can serve as stimuli that
interfere with sleep

Recommendations include:
Go to bed only when sleepy
Use the bed and bedroom for sleep only

Do not read, watch television, talk on the telephone, worry, or plan activities in
the bedroom

If unable to fall asleep within 10 to 20 minutes, leave the bed and the bedroom;
return only when feeling sleepy again

Set the alarm and wake up at a regular time every day
Do not use the snooze button on the alarm
Do not nap during the day

EEG = electroencephalogram; EMG = electromyography.

Information from various sources.




Table 10

Drug Class

Pharmacotherapy for Insomnia

Main Adverse Effects

Relative
Contraindications

Drugs and Doses

Nonbenzodiazepine
sedatives/hypnotics

First-line hypnotics

Margin of safety or
therapeutic index is wide

Benzodiazepines?

Agonists at benzodiazepine
receptor GABA-A site

Short-term use in insomnia
due to anxiety

Duration of action differs
across drugs

Sedative antidepressants

Sedative nature due to
central anticholinergic or
antihistaminergic activity

Orexin receptor
antagonists

Melatonin receptor
agonist

Sedation, anterograde
amnesia, ataxia, sleep
walking, sleep violence
or sleep-related eating
disorders, respiratory
depression

Rebound insomnia,
tolerance, and abuse may
occur

Sedation; anterograde
amnesia; ataxia, sleep
walking, sleep violence
or sleep-related eating
disorders; respiratory
depression

Rebound insomnia,
tolerance, and abuse may
occur

Somnolence, headache,
dizziness, nausea

Priapism is a relatively
uncommon adverse effect
of trazodone

Drowsiness, headaches,
sleep paralysis,
hypnagogic hallucinations,
mild cataplexy

Drug dependence

Headache, dizziness,
somnolence, fatigue,
nausea

Concomitant illnesses
(eg, OSA, substance use
disorder, advanced liver
disease)

Concomitant ilinesses,
such as OSA, substance
use disorder, or
advanced liver disease

Hypersensitivity

Use of MAOIs within
14 days

For doxepin: dry mouth,
constipation, narrow-
angle glaucoma, and
urinary retention

Trazodone to be used
with caution in those at
risk of falls because of
orthostatic hypotension

Narcolepsy (absolute
contraindication)

Should be avoided in
patients with depression

History of angioedema
with ramelteon

Concurrent use of
fluvoxamine

Use in severe liver failure

Zolpidem 5 to 10 mg
at bedtime

Zolpidem CR 6.25 to
12.5 mg at bedtime

Eszopiclone 1to 3 mg
at bedtime

Zaleplon 5 to 20 mg at
bedtime

(Zaleplon and sublingual
zolpidem also have
been used in studies
with middle-of-the-night
dosing if the individual
has at least 4 hours of
time in bed remaining
after administration)

Lorazepam 1 mg, 2 mg at
bedtime

Temazepam 7.5 to 30 mg
at bedtime

Triazolam 0.125 to
0.5 mg at bedtime

Doxepin 3 to 6 mg at
bedtime

Trazodone® 25 to 100 mg
at bedtime

Suvorexant 10 to 20 mg
at bedtime

Ramelteon 8 mg at
bedtime

continues

tive sleep apnea.

alnsomnia is an off-label use of other benzodiazepines.
bThis is an off-label use of this drug.

FDA = Food and Drug Administration; GABA-A = gamma-aminobutyric acid A; MAOI = monoamine oxidase inhibitor; OSA = obstruc-
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Table 10

Pharmacotherapy for Insomnia

Drug Class

Main Adverse Effects

Relative

Contraindications Drugs and Doses

Alpha, antagonist

Sedating effects diminish in
doses >30 mg because of
adrenergic effects

Antagonizes adrenergic,
serotonergic, and
histaminergic receptors

Sedative antipsychotics
Administered in doses lower
than typical for their FDA-

approved indications
Antagonizes dopamine,

histamine, serotonin

muscarinic, cholinergic,

Increased appetite,
weight gain, dry mouth,
constipation

Orthostatic hypotension,
dizziness, dry mouth,
constipation, blurred
vision, urinary retention,
weight gain, sedation

Can lead to extrapyramidal
adverse effects, which

are less common in
newer drugs

and adrenergic receptors

Improves sleep primarily in
patient with mood disorders

Use with caution in patients
with bipolar disorder,
obesity, liver disease,
and kidney disease

Mirtazapineb 15 to 45 mg
at bedtime

Use with caution in
patients with myocardial
infarction, ischemia,
or conduction abnor-
malities; closed-angle
glaucoma; decreased
gastrointestinal motil-
ity; urinary retention; or
hypotension

Quetiapine® 50 to
300 mg at bedtime

alnsomnia is an off-label use of other benzodiazepines.
bThis is an off-label use of this drug.

tive sleep apnea.

Information from various sources.

FDA = Food and Drug Administration; GABA-A = gamma-aminobutyric acid A; MAOI = monoamine oxidase inhibitor; OSA = obstruc-

pharmacologic approaches. CBT-I can improve several
polysomnography measurements: sleep-onset latency
(the amount of time from lights out until the time the
patient actually falls asleep), wake after sleep onset (a
measurement of sleep fragmentation), and sleep effi-
ciency (the percentage of total time in bed that is actu-
ally spent sleeping). These benefits have been shown
to be maintained at early and late follow-up. CBT-I
initially causes small improvements in total sleep time.

Although 70% to 80% of patients with insomnia
experience long-term improvement with CBT-]'18.120
and it can be implemented by family physicians in the
office setting, this therapy is not commonly practiced
because of lack of awareness, training, time, and reim-
bursement.!21:122 There are not enough clinicians able
to implement CBT-1,'%8 so validated online programs
can be useful. Programs include SHUT], Sleepio, and
others (http://www.sleepreviewmag.com/2014/12/
online-options-insomnia-therapy/). Such programs
have been shown to be a cost-effective alternative to
in-person CBT-I; compared to no treatment or other
non-CBT treatments, they are superior in improving
sleep efficiency and daytime functioning. 123124

Brief behavioral treatment for insomnia. Brief
behavioral treatment for insomnia (BBTI) is a short-
term, targeted course of counseling to change behav-
iors. It includes four sessions, two of which may be
telephone sessions, and uses a hard copy workbook
that facilitates its concise delivery format and ease of
training clinicians. BBTT has shown effectiveness in
treating older adults with insomnia.!?>

This tool has a strong behavioral focus and is based
on a physiologic model of sleep regulation, which
provides a sound empirical rationale for patients and
physicians. It is simple enough to be taught in a
short time and is as effective as established treatments.
Table 11 outlines the four basic principles of BBTI
for insomnia.

Sleep hygiene education. Sleep hygiene education
is an adjunct intervention for adults with insomnia
that can be used along with other behavioral interven-
tions. There is insufficient evidence that this education
is effective as sole therapy.'26

Stimulus control and sleep restriction. Stimulus
control and sleep restriction are subsets of CBT-1.127
The objective of stimulus control therapy is to train
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Table 11
Brief Behavioral Treatment for Insomnia

Main Interventions
Reduce time in bed

Get up at the same time every day of the week,
regardless of sleep duration

Do not go to bed unless sleepy
Do not stay in bed unless asleep

Information from Buysse DJ, Germain A, Moul DE, et al.
Efficacy of brief behavioral treatment for chronic insomnia in
older adults. Arch Intern Med. 2011;171(10):887-895.

the patient with insomnia to reassociate the bed and
bedroom with sleep and to reestablish a consistent
sleep-wake schedule. Sleep restriction involves curtail-
ing the amount of time in bed to the actual amount
of time spent asleep, creating a mild sleep deprivation,
and then subsequently lengthening sleep time as sleep
efficiency improves.

Lifestyle and integrative therapy. Regular moderate-
intensity exercise has been shown to improve the quality
of sleep in older patients.'?” One randomized controlled
trial showed that tai chi and low-impact aerobic exercise
can reduce daytime sleepiness and improve sleep quality
in older adults with moderate sleep disturbances. Cur-
rent evidence is not sufficient to support or refute the
use of acupuncture for treating insomnia.'?8

The findings of a meta-analysis suggest that listen-
ing to music may improve subjective sleep quality in
individuals experiencing insomnia symptoms, but
no effect was seen on other aspects of sleep or on
related physiologic and psychologic aspects of daytime
function.’? None of the participants had a formal
diagnosis of insomnia, so effectiveness of music for
improving sleep in adults with diagnosed insomnia
disorder is unknown.

Relaxation training involves methods to reduce
somatic tension or intrusive thoughts at bedtime that
interfere with sleep. It has shown promise in a few ran-
domized controlled trials for insomnia management.'3

Pharmacotherapy

Benzodiazepine receptor agonists commonly are
prescribed for insomnia.'3! Benzodiazepine recep-
tor agonists further open chloride ion channels and
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facilitate gamma-aminobutyric acid inhibitory activ-
ity. Some have a benzodiazepine chemical structure

(eg, estazolam, flurazepam, lorazepam, temazepam,
triazolam) and others do not (eg, eszopiclone, zaleplon,
zolpidem). At appropriate doses, the benzodiazepine
receptor agonist hypnotics reduce sleep latency, and
most of them increase total sleep time (except for
zaleplon). The newer generation nonbenzodiazepines
(eg, zolpidem, zaleplon) are used as first-line pharmaco-
therapy for chronic insomnia. Because of their potential
adverse effects, benzodiazepines and other sedative-
hypnotics should not be used in older adults as first-line
management for insomnia, agitation, or delirium.

The 2005 National Institutes of Health (NTH) state-
of-the-science report on the management of chronic
insomnia concluded that the benzodiazepine receptor
agonists are the only drugs with an established scientific
basis (ie, clearly defined risk and benefit by dose) for
use in managing insomnia.'%131.132 Common over-the-
counter sleep drugs contain diphenhydramine, which
is not recommended for insomnia treatment because of
its adverse effects and minimal evidence for improved
sleep. Other commonly prescribed drugs such as
trazodone and quetiapine also are not recommended
for insomnia management because of their potential
adverse effects and minimal evidence for improved
sleep.132133 (This is an off-label use of trazodone and
quetiapine.) The benefits of hypnotic drugs are small,
and many have an unfavorable risk-benefit ratio.

Pharmacotherapy for insomnia during pregnancy
typically is contraindicated because of the potential
adverse or teratogenic effects of such drugs, so CBT-I
and BBTT are the mainstays of insomnia treatment in
pregnant women. !0

Sleep Medicine Subspecialist Consultation

Consultation with a sleep medicine subspecialist for
insomnia is indicated if the diagnosis is unclear; when
there is no response to therapy; when further testing
for a comorbid condition, sleep disorder, circadian
rhythm disturbance, or movement disorder is war-
ranted; and when formal CBT-I is necessary.!3!

Case 2, cont'd. Given Patricia’s age and the presence
of maladaptive sleep behaviors, it is reasonable to adopt a
nonpharmacologic treatment approach. You arrange for
her to start brief behavioral treatment for insomnia and

plan to see her in follow-up.
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Restless Legs Syndrome

Restless legs syndrome (RLS) is a common disorder that often is underdiagnosed and undertreated.
Patients with RLS describe an urge to move their legs, especially in the evenings and during periods of
inactivity. The prevalence of clinically significant RLS is approximately 2% to 3% in adults in Europe
and North America. RLS can be an independent disorder or may occur in conjunction with other condi-
tions (eg, iron deficiency, pregnancy, chronic renal failure). Diagnosis is based on clinical history. Rou-
tine polysomnography typically is not recommended unless there is suspicion of other sleep disorders
(eg, obstructive sleep apnea). Management includes a combination of supportive measures, dopaminergic
drugs, gabapentinoids, opioids, or benzodiazepines. Good sleep hygiene can help prevent development
of insomnia related to RLS. Avoiding alcohol and reducing caffeine intake is reccommended. If iron
stores are low, iron supplementation may improve symptoms. The main pharmacologic options for RLS
management are dopaminergic agonists (eg, pramipexole and ropinirole); gabapentinoids also are good
options. Patients may experience augmentation, an increase in RLS symptom severity with increasing
drug dosage, which is the main complication of dopaminergic drugs. There is no evidence to support use
of vibratory devices that provide stimulation to the lower extremities.

Case 3. Cecilia is a 39-year-old woman, who comes to
your office describing a painful sensation in her legs that is
relieved by moving the legs or walking. This sensation ofien
prevents her from falling asleep. She had iron deficiency
anemia when she was younger. Her bed partner states Ceci-

lia is restless and kicks her legs frequently during sleep.

Diagnosis

The diagnosis of restless legs syndrome (RLS) is
clinical.! The criteria include an urge to move the legs
(in some patients, arms or other body parts may be
involved), typically accompanied by uncomfortable
and unpleasant sensations.!34 These symptoms occur
predominantly in the evening, and begin or worsen
during periods of rest or inactivity, such as lying down
or sitting. They are partially or totally relieved by
movement, such as walking or stretching. To diagnose
RLS, the symptoms should cause concern; distress;
sleep disturbance; or impairment in mental, physical,
social, occupational, educational, behavioral, or other
important areas of functioning.

Prevalence

Restless legs syndrome occurs in approximately 5%
to 10% of Europeans and North Americans.! Preva-
lence increases with age up to 60 to 70 years, except in
Asian populations, where an age-related increase has

not been shown.! Frequency (ie, 1 to 2 times/week),
severity (ie, moderate to severe distress), differential
diagnosis, and impact have been applied to popula-
tion-based studies, which indicate the prevalence of
clinically significant RLS to be 2% to 3% in Europe
and North America, but lower in Asia.

Risk Factors

Restless legs syndrome appears to be heritable. In
40% to 92% of patients, a family history can be shown,
and studies in twins show a high concordance rate.135
Genome studies have found a positive association with
sequence variants on chromosomes 6p, 2p, and 15q.136
Other genome-wide association studies have identified
three genomic regions associated with RLS.'%

Obesity is associated with an increased likelihood
of RLS.138 Physical activity is effective in improving
symptoms.'?? Smoking is associated with increased
RLS risk, but only among women.'% Consumption of
coffee or caffeinated beverages also has been linked to
RLS although controlled studies are lacking.'!

Drug-Induced RLS

The following classes of drugs may precipitate or
exacerbate RLS!42143:;

e First-generation (sedating) antihistamines

(eg, diphenhydramine),
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* Antinausea drugs (eg, prochlorperazine),

* Dopamine receptor blockers (eg, metoclopramide),
and

* Antidepressants (including selective serotonin
reuptake inhibitors and serotonin-norepinephrine
reuptake inhibitors; one exception is bupropion).

During Pregnancy

The prevalence of RLS among pregnant women
ranges from 11% to 31%.'44-14 Typically, there is
complete remission of symptoms soon after delivery;
however, in some patients, symptoms may continue
into the postpartum period. Risk factors include a
strong family history, low serum iron and ferritin
levels, and a high estrogen level during pregnancy.
Vitamin D deficiency and calcium metabolism also
may play a role.

If iron stores are not replenished between pregnan-
cies, iron levels tend to decrease with each pregnancy.
This depletion may be one reason multiparity is associ-
ated with a higher risk of RLS.1%> It has been suggested
that high estrogen, elevated prolactin, and elevated
progesterone levels during pregnancy may trigger RLS,
although one study showed no difference between the
estrogen levels in women with and without RLS.146
That study also has suggested that genetic factors and
smoking during pregnancy may trigger RLS.

Initial treatment for pregnant women with RLS
should include nonpharmacologic approaches along with
dietary supplementation.!¥” Pharmacotherapy during
pregnancy is difficult and challenging, considering the
risks to mother and fetus. However, in some patients,
RLS may be severe enough to require drug therapy.

Periodic Limb Movements During
Sleep and Akathisia

Other movement disorders may mimic or be closely
related to RLS. The presence of involuntary periodic
limb movements during sleep (PLMS), which can be

If iron stores are not replenished
between pregnancies, iron levels tend
to decrease with each pregnancy. This
depletion may be one reason multi-
parity is associated with a higher risk
of restless legs syndrome.
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diagnosed using a sleep study, is supportive of but not
diagnostic for RLS. Approximately 90% of individu-
als with RLS experience PLMS, but less than 50% of
individuals with PLMS also have RLS.134142 Similar to
RLS, akathisia is an internal desire to move, but it is
not necessarily associated with discomfort in the legs
and is not worse at night.'48 Akathisia is most com-
monly associated with the use of neuroleptic drugs.

RLS and Parkinson Disease

Restless legs syndrome and Parkinson disease
respond to dopaminergic drugs, which is suggestive
of underlying dopamine dysfunction in both condi-
tions.!4%-150 In addition, there is now evidence that
the nigrostriatal system, primarily involved in Parkin-
son disease, also is affected in RLS. Furthermore, an
association of RLS with the parkin mutation has been
suggested. However, clinical association studies and
functional imaging have produced mixed findings.

RLS and Other Medical Conditions

A large meta-analysis has confirmed the intimate rela-
tionship between PLMS noted during polysomnography
and attention-deficit/hyperactivity disorder (ADHD).15!
Not only do children with ADHD experience PLMS
and RLS more frequently, but children with PLMS
have a higher prevalence of ADHD.!5? A link between
ADHD and RLS or PLMS is further supported by data
suggesting that dopaminergic drugs improve not only
the limb symptoms, but also the ADHD symptoms in
children with RLS and PLMS.153-155

In patients with end-stage renal disease, RLS is
associated with an increased mortality rate.'¢ Symp-
toms of RLS can resolve after successful kidney
transplantation.!”’

Effects on Quality of Life

Patients with RLS experience greater humanistic and
economic burden than individuals without RLS.!58
Patients with RLS have worse health outcomes and
lower health-related quality of life, and use more
health care resources than unaffected individuals.

A population-based study showed that 36-Item
Short Form Health Survey (SF-36) scores of patients
with moderate to severe RLS were significantly lower
than with population norms.’ These measures
included vitality, physical limitations on normal role
activities, pain, physical functioning, and general
health. Also reduced but to a smaller degree were



the remaining dimensions of social functioning,
emotional limitations on normal role activities, and
mental health.

Management

Iron deficiency is the most important reversible
cause of RLS and should be treated with iron replace-
ment therapy.!® Deficiencies of vitamin B,,, folate,
vitamin D, and magnesium also should be treated.

Role of Iron

Iron is a cofactor in the activity of tyrosine hydroxy-
lase, the rate-limiting enzymatic step in the conversion
of tyrosine to dopamine. Iron content in the substan-
tia nigra and the putamen are lower in patients with
RLS than in unaffected individuals.!®! Levels of ferritin
in the cerebrospinal fluid are significantly lower in
patients with RLS than in healthy individuals as well,
although serum levels are similar between the two
groups.'¢? Serum iron stores (as measured by serum
ferritin) have been shown to correlate inversely with
RLS severity. Patients with a serum ferritin level of less
than 50 ng/mL in the setting of RLS should be treated
with iron replacement therapy.1¢

Nonpharmacologic Therapy

Insufficient evidence exists for yoga, acupuncture,
pneumatic compression devices, near infrared light
therapy, cognitive behavioral therapy, valerian (Valeri-
ana officinalis), or Chinese herbs in managing RLS.163
Likewise, there is insufficient evidence to determine
whether acupuncture is more effective for RLS than
no management or other therapies.!¢4

Regular physical activity can improve RLS symp-
toms, although the specific type and duration need to
be elucidated, as does the mechanism of effect.!63.165

If RLS occurs during management with a selective
serotonin reuptake inhibitor, switching to a different
class of drug may be helpful.!¢5

A device that provides vibratory stimulation to the
legs has been tested in patients with RLS, but there is
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no compelling evidence of benefit from the currently
available data.1¢¢

Pharmacotherapy

Because of their favorable adverse effect profiles,
nonergot dopamine agonists (eg, pramipexole, ropini-
role) are the main pharmacotherapy options for RLS.67
Gabapentinoids (eg, gabapentin, pregabalin [Lyrica])
also are good options. (This is an off-label use of
pregabalin.) One advantage of pramipexole is its longer
duration of action. These dopamine agonists are associ-
ated with addictive patterns (eg, compulsive gambling,
eating, spending, or sexual behavior). Rotigotine (Neu-
pro) is a nonergot dopamine receptor agonist available
as a transdermal system. Other drugs used to manage
RLS include carbidopa-levodopa, benzodiazepines, and
opioids. (This is an off-label use of carbidopa-levodopa,
benzodiazepines, and some opioids.) 7@ble 12 summa-
rizes pharmacotherapy for RLS.

The main complication of long-term use of dopami-
nergic drugs for RLS is augmentation, whereby symp-
toms of RLS become more severe, start earlier in the
evening, and spread to other body parts.'#” If augmen-
tation occurs, ferritin levels should be reevaluated and
iron stores replenished if necessary. Any new drugs
or lifestyle changes that may be exacerbating symp-
toms should be considered. In mild cases, the dose
of a dopamine agonist can be split between an early
daytime dose and a nighttime dose. In severe cases,
dopamine agonists can be discontinued and replaced
with gabapentin or pregabalin. Gabapentinoids have
not been associated with augmentation.

Case 3, cont'd. Because of Cecilia’s history of anemia,
you evaluate the complete blood count and ferritin level.
She has iron deficiency anemia, so you prescribe an
oral iron supplement. Because she has a painful vari-
ant of restless legs syndrome, you tell her you can pre-
scribe gabapentin if symptoms do not resolve with iron
supplementation.
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Table 12

Drug Class

Management of RLS

Key Aspects

Adverse Effects

Drug and Dose

Dopamine agonists?

Dopamine precursors

Opioidse

Benzodiazepine
receptor agonists®

Gabapentinoids
(alpha,-delta calcium
channel ligand
anticonvulsants)

Iron supplementation

First-line treatment

Quick onset and short duration
of action

Useful in severe cases when
patients do not benefit from
other drugs

Useful during withdrawal from a
dopamine agonist after severe
augmentation

Avoid drugs with acetaminophen

Can be used in mild cases,
particularly in younger patients

Used to improve quality of sleep
and reduce periodic limb
movements associated with
arousals

Insufficient evidence and a high
incidence of adverse effects
limit their use

More potent and fewer adverse
effects than dopaminergic
agonists

Useful in neuropathic RLS

Iron deficiency (and conditions
involving iron deficiency, such
as end-stage renal disease,
pregnancy, gastric surgery)
has been associated with
secondary RLS

Most clinicians recommend
achieving a ferritin level of
>50 ng/mL

Take on an empty stomach
with vitamin C

Nausea, orthostatic
hypotension, vomiting,
daytime fatigue and
somnolence, compulsive
or impulsive behavior,
tolerance, and
augmentation

Morning rebound or
augmentation in early
evening, daytime
somnolence

Constipation, dependence,
respiratory depression at
high doses

Use with caution in
patients with sleep apnea
who snore

Sedation; ataxia;
anterograde amnesia,;
sleepwalking, sleep
violence, or sleep-
related eating disorders;
respiratory depression

Rebound insomnia,
tolerance, and abuse may
occur

Daytime fatigue,
somnolence, dizziness

Constipation, nausea,
gastrointestinal upset,
dark stools

Pramipexole 0.125 to 0.5 mg
Ropinirole 0.25 to 4 mg

Rotigotine transdermal patch
1mg/24 hours; increase
dose once aweek to a
maximum of 3 mg/24 hours

Carbidopa-levodopaP
25 mg/100 mg, one tablet

Carbidopa-levodopa CR
25 mg/100 mg, one tablet

Oxycodone® 5 to 15 mg

Clonazepam® 1 mg
30 minutes before bedtime

Gabapentin 600 mg
Gabapentin enacarbil 600 mg
Pregabalin® 50 to 450 mg

bThis is an off-label use.

aThis is an off-label use of other drugs in this class.

cThis is an off-label of some drugs in this class.

RLS = restless legs syndrome.

Information from Clinical Pharmacology. Available at www.clinicalpharmacology.com; Aurora RN, Kristo DA, Bista SR, et al. The treat-
ment of restless legs syndrome and periodic limb movement disorder in adults - an update for 2012: practice parameters with an
evidence-based systematic review and meta-analyses. Sleep. 2012;35(8):1039-1062.
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SECTION FOUR

Circadian Rhythm Sleep-Wake Disorders
[

Shift work sleep disorder is a common problem in industrialized countries because of the need for occu-
pations and services to continue to function 24 hours/day. Approximately 20% of employed adults in

the United States are engaged in shift work. Shift work sleep disorder is diagnosed if there is a report of
insomnia or excessive sleepiness for at least 3 months associated with a recurring work schedule that over-
laps the usual time for sleep. Shift work is associated with an increased occurrence of metabolic disorders,
such as insulin resistance, diabetes, dyslipidemia, and metabolic syndrome, and it has been implicated in
weight gain and cognitive impairment. There is evidence of increased absenteeism in night workers com-
pared with day workers. A planned sleep schedule, timed bright light exposure, timed melatonin adminis-
tration, and stimulants or drugs promoting alertness can be used to manage shift work sleep disorder. Jet
lag is characterized by a misalignment between internal circadian rhythms and local time caused by rapid
travel across at least two time zones. Not all travelers experience jet lag; risk factors include age, num-

ber of time zones crossed, and circadian preference. Management includes timed melatonin along with

optional timed and dosed bright light exposure.

Case 4. Your final patient of the day is Stephen, a
28-year-old man, who is sleeping in the examination
room. When you enter, he wakes up and apologizes
Jor falling asleep. He says he just finished working for
30 consecutive hours and has had difficulty adjusting
to his current job, which has a variable schedule and
involves frequent overnight work. He has difficulty sleep-
ing and feels tired all the time. He has never taken any
drugs for sleep. He asks if there is anything that he can
do ro improve concentration while he is working and to
improve sleep quality when he is not.

Shift Work Sleep Disorders

In human beings, many physiologic and behavioral
processes occur on a circadian cycle slightly longer than
24 hours.! Misalignment between the internal circa-
dian rhythm and external factors results in a variety of
disorders called circadian rhythm sleep-wake disorders.

Shift work sleep disorder manifests with excessive
sleepiness or insomnia associated with a work schedule
that overlaps the usual time for sleep.

Approximately 20% of employed adults in the
United States are engaged in shift work.!168 This pro-
portion may be even higher if workers with early morn-
ing shifts or irregular shifts are included. However,
not all individuals exposed to shift work develop shift
work sleep disorder. Many factors, including schedul-
ing differences, shift frequency, shift duration, family

and social responsibilities, and differences in sleep and
circadian physiology, can affect an individual’s response
to shift work.

Workers with regularly rotating shift schedules face
additional challenges related to the speed and direction
of shift rotations. Rapid shift rotations (eg, multiple
shift changes within a week) are associated with reduced
total sleep duration compared with slower rotations.!®

Diagnosis

Shift work sleep disorder is diagnosed if a patient
reports insomnia or excessive sleepiness for at least 3
months, accompanied by a reduction of total sleep time,
associated with a recurring work schedule that overlaps
the usual time for sleep.! Monitoring with actigraphy
(a noninvasive method of monitoring human rest and
activity cycles using a watch-shaped electronic device)
or a 2-week sleep diary (including work and free days)
should show a disturbed sleep and wake pattern. Rou-
tine use of polysomnography is not indicated.

There are many types of shift work schedules,
including evening shifts, night shifts, early morning
shifts, rotating shifts, split shifts, on-call overnight
duty, and long duration work shifts that include work
hours at night.»1¢ However, night shifts, early morn-
ing shifts, and rotating shifts most commonly lead to
reported sleep disturbance. In addition to impairment
of performance at work, reduced alertness because of
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sleep disturbance can affect safety during the work
schedule and on the commute to and from work.
Typically, the sleep disturbance lasts only for the dura-
tion of the shift work schedule, but in some individu-
als, it may persist longer.

Prevalence

Although the actual prevalence of clinically signifi-
cant sleep disturbance and excessive daytime sleepi-
ness because of work schedules is not clear, the total
number of night-shift workers suggests that up to 2%
to 5% of the general population may be affected.! The
prevalence of shift work sleep disorder among rotat-
ing- and night-shift workers has been estimated to be
between 10% and 38%.

Normal sleepers with a sensitive sleep system (called
high sleep reactivity) are more prone to transient sleep
disturbance and increased wake-time sleepiness in
response to a single night of circadian misalignment.!70
Rotating-shift workers with high sleep reactivity are at
substantially higher risk of such disturbances.'”* They
also experience escalations in depression and anxiety
symptoms attributable to work-related changes in
sleep-wake experiences.

Pathophysiology

One model proposes that disturbances to sleep and
alertness in circadian rhythm sleep-wake disorders can
be explained by disruptions of two biologic processes:
Process C and Process S.172173 According to this
model, a homeostatic process resulting in sleep drive
that is dependent on the amount of time since the
last sleep episode (Process S) interacts with a process
controlled by the suprachiasmatic circadian pacemaker
that is independent of sleep (Process C). Physiologic
and behavioral variables determine the time courses.

In a traditional work schedule, individuals sleep
when their sleep drive is high and circadian alertness
signal is low. Shift workers may experience a misalign-
ment in these rhythms. Night shift workers often
attempt to sleep during the day, when their alertness
signal is high, resulting in curtailed, fragmented sleep.
They then may have trouble staying alert during work,
because of rising melatonin levels that promote sleep.

Risk Factors

Risk factors for shift work sleep disorder include
advancing age, female sex, and postshift morning light
exposure such as may occur during a long commute
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home or morning social obligations.'”* Exacerbating
factors can include long shifts (which cause fatigue)
and the common practice of resuming normal daytime
activities and nighttime sleep on weekends.

Clockwise (forward) rotation of shifts is better
tolerated than counterclockwise (backward) rotation,
because of the body’s natural tendency to phase delay.
In other words, staying up later tends to be easier than
getting up earlier.

Chronic Diseases and Shift Work Sleep
Disorder

Shift work is associated with an increased occur-
rence of metabolic disorders, such as insulin resistance,
diabetes, dyslipidemia, and metabolic syndrome.'”> It
is still unknown whether circadian disruption or sleep
restriction is responsible for these metabolic changes.
Pivotal studies indicate that sleep restriction alone
can lead to drastic changes in metabolism.'”6 Among
women who have worked as registered nurses, a longer
career duration of rotating night shift work is associ-
ated with a statistically significant but small absolute
increase in risk of coronary heart disease.’”” Working
rotating night shifts for extended periods also has
been shown to be associated with an increase in breast
cancer risk of 36% to 60% in a large prospective study
of nurses.178179 Other studies of shift workers show
a threefold increased risk for duodenal ulcers!'8 and
increased cardiovascular morbidity and mortality.!77:181

Cognitive Function

Exposure to shift work is associated with a chronic
cognitive impairment.'8? This association is highly
significant for exposures to rotating shift work exceed-
ing 10 years, and the recovery of cognitive functioning
after having ceased any form of shift work takes at
least 5 years.'®> Cognitive and memory deficits have
been seen in male industrial workers who had been
exposed to shift work relative to those who had not.!84
These associations were independent of age and self-

reported sleep quality.

Weight Management

Shift work has been implicated in weight gain,
and it has been suggested that obesity in part medi-
ates the relationship between shift work and various
other morbidities.'$> Investigators have postulated that
shift work may promote weight gain through behav-
ioral dysregulation, such as a lack of time to exercise,



in addition to hormonal and dietary factors related

to circadian rhythm disruption and sleep depriva-
tion.'81:18 The interactions between education, sleep,
workplace stress, shift work duration, and other social
determinants of health to better understand the com-
plex relationships among unconventional work hours,
metabolism, and weight need to be studied further.!s”

Quality of Life and Work Performance

Shift work is associated with reduced dexterity and
efficiency,'8 impaired threat detection,'s and lower
productivity.'?® There also is evidence of increased
absenteeism in night workers compared with day
workers, particularly for those experiencing insom-
nia or excessive sleepiness.’! The negative impact of
shift work can affect the family system as well as the
individual’s quality of life. Studies show a 57% higher
divorce rate,'? reduced job satisfaction, and less family
and social interaction.!”!

Management

Nonpharmacologic therapy. A variety of nonphar-
macologic therapies can be helpful in managing shift
work sleep disorder!?3:

* Bright light for 3 to 6 hours during the start of

shift,

* Short scheduled naps (preshift or during shift),

* Avoidance of bright light on the way home in the
morning after work (use dark goggles if the trip
home is after sunrise),

* A quiet and dark sleep environment at home
during sleep,

* Oral melatonin in the morning before bedtime
(This is an off-label use of melatonin.), and

* Going to bed upon arrival at home.

Pharmacotherapy. Stimulants or alerting drugs at
the start of the shift can be helpful, including!?3:

* Caffeine (100 to 200 mg) every 3 to 4 hours, (This

is an off-label use of caffeine.)

* Modafinil 200 mg or armodafinil 150 mg taken
30 to 60 minutes before start of a night shift,

* Using hypnotics before daytime sleep can increase
total sleep time but has not been shown to
improve alertness at night.

Graduate Medical Education Duty Hours

In an attempt to decrease medical errors, the
Accreditation Council for Graduate Medical Education
(ACGME) placed formal limits on all US medical resi-
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dent work hours in 2003, including an 80-hour work
week averaged over 4 weeks, and specified standards for
supervision for accredited residency programs.'®4 These
limits were extended in 2011 to include a maximum of
16 continuous hours of direct patient care for first-year
residents. There has been conflicting evidence about
whether the reduction in duty hours improves patient
safety. One concern is that the shortened work days
for first-year residents necessitate increased handoffs,
which may in turn result in more medical errors.!?

New ACGME duty hour rules that went into effect
July 2017 increased the limit of total hours on duty to
24 hours on-task plus 4 hours to manage transitions
of care. Residents may stay past the time limit for edu-
cational or research purposes in some circumstances,
but the additional time will be counted toward the
80-hour weekly limit.*¢ Findings from studies of
medical personnel have shown an increased number
of injuries associated with the use of sharp instru-
ments and items,'”” drug and diagnostic errors,'%
and increased patient mortality rates associated with
extended and unconventional shift schedules.’
Performance impairment during a heavy call rotation,
assessed with sustained attention, vigilance, and simu-
lated driving tasks, is comparable to that seen with
2 0.04% to 0.05% blood alcohol concentration.20
Moreover, residents may have limited ability to judge
this impairment, especially for certain tasks.

Results of a national multicenter randomized trial of
a policy regulating surgery resident duty hours show
that flexible, less restrictive policies can be safe for
patients and reduce handoffs.20!

Jet Lag

Jet lag is characterized by a misalignment between
internal circadian rhythms and local time caused by
rapid travel across at least two time zones.! Eastward
travel requires adaptation by a phase advance (bedtime
and wake time move to an earlier time) and adaptation
is more difficult than for westward travel. Westward
travel requires adaptation by phase delay (bedtime and
wake time move to a later time), which often is easier
because of the body’s intrinsic tendency for phase
delay. Most individuals require approximately 1 day of
adaptation for each time zone crossed.

Jet lag is diagnosed when a patient reports insom-
nia or excessive daytime sleepiness, accompanied by
a reduction of total sleep time, associated with rapid
travel across at least two time zones.! Symptoms may

35



Sleep Disorders

include impairment of daytime function, general mal-
aise, or somatic symptoms (eg, gastrointestinal distur-
bance) within 1 to 2 days after travel.

Data from athletes show detrimental effects of long
travel on maximal power production (eg, vertical
jumps).22 In another study, the use of artificial bright
light alongside sleep hygiene recommendations had
negligible effects on the recovery of physical perfor-
mance after simulated air travel.2°3 Therefore, the
benefit of minimizing travel-induced sleep disruption
may be limited to attenuating travel fatigue.

One study has shown cognitive performance deficits
and higher cortisol levels in airline cabin crew who
experienced repeated exposure to jet lag for more than
3 years, compared with ground crew working for the
same company.?** There were no such effects in air-
crew who had been exposed for 3 years or less.

Long-term exposure to short recovery periods (5
days or less) from jet lag is associated with lower
cognitive performance, higher salivary cortisol, and a
smaller volume of the right temporal lobe.??> These
findings were interpreted as showing a cumulative
effect of chronic exposure to circadian disruption on
cerebral structures and cognitive function.

Management

Direct overnight flights provide more opportunity
to sleep during travel than do itineraries with multiple
stops. Eyeshades and earplugs or noise-canceling head-
phones may help sleep during flight. Alcohol should
be avoided during the flight; although alcohol shortens
sleep latency, it disrupts sleep continuity. On arrival,
it often is reccommended to immediately adapt to the
sleep and wake times of the new time zone. Staying
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awake until bedtime in the new time zone should
promote sleep.206

Avoiding bright light exposure at the wrong times
(when it would induce the wrong phase shift), and
receiving light exposure at the proper times (to induce
the desired phase shift) at the new destination are
recommended.?2 Taking oral melatonin before the
desired sleep period may be helpful. Travelers can use
online calculators (eg, jetlagrooster available at http://
www.jetlagrooster.com/) to plan the appropriate times
to use bright light and melatonin to adjust to a specific
change in time zones.

Eastward travel: Travelers should take melatonin
at the local bedtime until adjusted. Morning use of
stimulants also has been studied. One study showed
that taking 150 mg of armodafinil each morning
increased wakefulness after eastward travel through six
time zones.2"’ (Jet lag is an off-label use of melatonin,
stimulants, and armodafinil.)

Westward travel: Travelers should take melatonin
during the second half of the night. Daytime bright
light exposure can be beneficial when adjusting after
westward travel, but bright light exposure should be
avoided for 3 hours before bedtime.

Case 4, cont'd. You discuss shift work sleep disorder
with Stephen. You explain the importance of avoiding
morning light exposure when he is coming off a night
shift, and instruct him to avoid resuming normal daytime
activities and nighttime sleep on his days off. Together,
you decide to initiate a program of using 3 to 6 hours of
bright light exposure at the beginning of his work shifis,
avoiding bright light on the way home after working, and
taking melatonin before sleep.
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Posttest Questions

1. Which one of the following is most consistent with a
diagnosis of severe obstructive sleep apnea?

1 A. Apnea-hypopnea index of 30 events/hour.
(d B. Epworth Sleepiness Scale score of 0.

(d C. Mallampati class I.

(d D. STOP-Bang questionnaire score of 2.

2. More than half of moderate to severe obstructive
sleep apnea in adults is attributable to which one of
the following risk factors?

(1 A. Enlarged tonsils.

(1 B. Myotonic dystrophy.
1 C. Obesity.

[ D. Retrognathia.

3. Which one of the following factors is associated
with an increased risk of obstructive sleep apnea?

(1 A. Down syndrome.

1 B. Hyperthyroidism.

(d C. Premenopausal status.
1 D. Underweight.

4. Which one of the following sets of data meets the
criteria for obesity hypoventilation syndrome?

(1 A. Body mass index (BMI) of 25 kg/m2 and
daytime Paco, of 40 mm Hg.

d B. BMI of 25 kg/m? and daytime Paco, of
50 mm Hg.

4 C. BMI of 35 kg/m? and daytime Paco, of
40 mm Hg.

d D. BMI of 35 kg/m? and daytime Paco, of
50 mm Hg.

5. Which one of the following tools produces a score
that reflects oropharyngeal appearance on a 4-point
scale?

(1 A. Berlin Questionnaire.

(d B. Epworth Sleepiness Scale.
(d C. Mallampati classification.
(1 D. STOP-Bang questionnaire.
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6. For which one of the following patients, all of
whom have frequent daytime sleepiness, would an
unattended portable home sleep test be indicated?

1 A. A nurse with hypertension who frequently
works night shifts.

(1 B. A young patient with depression and
suspected narcolepsy.

(1 C. An elderly patient with coronary artery
disease and congestive heart failure.

(1 D. An obese diabetes patient with a high pretest
probability of severe obstructive sleep apnea.

7. Which one of the following statements about
positive airway pressure (PAP) management of
sleep apnea is true?

1 A. Heated humidification of PAP decreases
adherence.

(1 B. Medicare coverage for PAP therapy requires
an apnea-hypopnea index (AHI) or 30 events/
hour or more.

1 C. PAP stiffens the upper airway walls, leading to
a decrease in lateral upper airway dimension.

[d D. PAP decreases the AHI to less than 5 to
10 events/hour in the majority of patients.

8. Which one of the following statements about
alternatives to positive airway pressure therapy for
managing obstructive sleep apnea (OSA) is true?

1 A. Acetazolamide reduces daytime sleepiness.

(1 B. Bariatric surgery can improve OSA in patients
with body mass index of 40 kg/m2 or greater.

(1 C. Custom-fabricated mandibular advancement
devices are not covered by Medicare.

(1 D. Mandibular advancement devices can be
used in patients with 3 to 4 healthy teeth in
each arch.

9. Which one of the following is most helpful in
diagnosing children with suspected sleep apnea?

1 A. Genetic testing.

(1 B. Imaging of the upper airway.
(1 C. Nasopharyngoscopy.

(1 D. Symptoms.



10.

1.

12.

13.

14.

15.

Which one of the following is the most common
sleep disorder in the family medicine population?

1 A. Insomnia.

(1 B. Narcolepsy.

(d C. Obstructive sleep apnea.
(1 D. Restless legs syndrome.

Symptoms need to be present for which one of the
following durations to meet the diagnostic criteria
for chronic insomnia disorder?

d A. 3 months.
[ B. 6 months.
1 C. 9 months.
1 D. 12 months.

Which one of the following is a risk factor for the
development of insomnia?

(d A. Depression.

(1 B. Higher socioeconomic status.
1 C. Male sex.

1 D. Younger age.

Which one of the following is the recommended
initial management of chronic insomnia disorder?

1 A. Cognitive behavioral therapy.
(1 B. Sleep hygiene.

(4 C. Trazodone.

1 D. Zolpidem.

Which one of the following statements about
restless legs syndrome (RLS) is true?

1 A. Clinically significant RLS is present in 10% to
15% of North American adults.

(1 B. Obesity reduces its likelihood.

1 C. Polysomnography is needed to make a
definitive diagnosis.

(1 D. Symptoms are relieved by movement.

Which one of the following is most likely to improve
restless legs syndrome symptoms?

[ A. Caffeine consumption.
4 B. Pregnancy.

1 C. Regular exercise.

(4 D. Smoking in women.

16.

17.

18.

19.

20.

Posttest Questions

Which one of the following drugs is recommended
management of restless legs syndrome?

(1 A. Diphenhydramine.
[d B. Metoclopramide
[d C. Pramipexole.

[d D. Prochlorperazine.

Shift work sleep disorder can be diagnosed if there
is a reduction of total sleep time associated with

a recurring work schedule that overlaps the usual
time for sleep, along with a report of insomnia or
excessive sleepiness that has lasted for which one
of the following durations or longer?

d A. 3 months.
1 B. 6 months.
d C. 9 months
1 D. 12 months.

Which one of the following is associated with a
lower risk of shift work sleep disorder?

[ A. High sleep reactivity.

1 B. Male sex.

1 C. Postshift morning light exposure.

1 D. Resuming normal daytime activities on
weekends.

Bright light for 3 to 6 hours during the start of a
night shift is a reasonable management of shift work
sleep disorder.

J A. True.
J B. False.

Which one of the following statements is true of jet

lag?

(1 A. Drinking alcohol during a long flight improves
sleep continuity.

1 B. Most individuals require about 1 day of
adaptation for each three time zones crossed.

1 C. Staying awake until bedtime in the new time
zone promotes sleep.
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Posttest Answers

Question 1: The correct answer is A.

Obstructive sleep apnea (OSA) disorders are char-
acterized by 5 or more episodes/hour of complete or
partial upper airway closure during sleep, with respi-
ratory effort during at least a portion of the event, as
measured by the apnea-hypopnea index (AHI). The AHI
also determines the severity of OSA in adults: normal =
fewer than 5 events/hour; mild OSA = 5 to 14.9 events/
hour; moderate OSA = 15 to 29.9 events/hour; severe
OSA = 30 or more events/hour. See page 11.

Question 2: The correct answer is C.
Approximately 60% of moderate to severe obstructive
sleep apnea is attributable to obesity. See page 11.

Question 3: The correct answer is A.

Children with Down syndrome are at increased risk of
obstructive sleep apnea, with a shown prevalence of
31% to 83%. See page 12.

Question 4: The correct answer is D.

Diagnosing obesity hypoventilation syndrome requires
documentation of daytime hypoventilation (Paco,
greater than 45 mm Hg), in the presence of obesity (ie,
body mass index [BMI] greater than 30 kg/m?2 for adults;
BMI greater than the 95th percentile for age and sex for
children). See page 14.

Question 5: The correct answer is C.

The Mallampati classification, which grades oropharyn-
geal appearance on a 4-point scale, has been shown to
predict polysomnographic confirmation of obstructive
sleep apnea. See page 15.

Question 6: The correct answer is D.

Home sleep testing is appropriate for patients with all
of the following: a high pretest probability of moderate
to severe OSA; no comorbid conditions that may affect
accuracy (eg, severe pulmonary disease, neuromus-
cular disease, congestive heart failure); and no clinical
suspicion of other sleep disorders (eg, central sleep
apnea, narcolepsy, periodic limb movement disorders,
parasomnias, circadian rhythm sleep disorders); and
in patients who cannot undergo full polysomnography
because of immobility or critical illness. See Table 4.

Question 7: The correct answer is D.

Numerous studies have shown that positive airway
pressure can decrease the apnea-hypopnea index to
less than 5 to 10 events/hour in the majority of patients.
See page 18.
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Question 8: The correct answer is B.

In patients with obstructive sleep apnea (OSA) and
severe obesity (body mass index of at least 40 kg/m2),
bariatric surgery can be considered when conservative
treatments have failed. Bariatric surgery can resolve or
improve obstructive sleep apnea. See page 20.

Question 9: The correct answer is D.

Daytime symptoms of sleep apnea in children often
are nonspecific (hyperactivity, difficulty concentrating
or learning, behavioral problems, excessive daytime
sleepiness, and moodiness), but when present along
with nighttime symptoms, such symptoms may help
alert clinicians to clinically significant obstructed sleep
apnea. See page 21.

Question 10: The correct answer is A.
Insomnia is the most common sleep disorder in the fam-
ily medicine population. See page 22.

Question 11: The correct answer is A.

Diagnosing chronic insomnia disorder requires the
presence of symptoms over at least 3 months for a mini-
mum of 3 times/week. See page 22.

Question 12: The correct answer is A.
The most common cause of insomnia in patients evalu-
ated by a physician is depression. See page 23.

Question 13: The correct answer is A.

Cognitive behavioral therapy for insomnia is the rec-
ommended initial management of chronic insomnia.
See page 24.

Question 14: The correct answer is D.

Restless legs syndrome symptoms are partially or totally
relieved by movement, such as walking or stretching.
See page 29.

Question 15: The correct answer is C.
Physical activity is effective in improving restless legs
syndrome symptoms. See page 29.

Question 16: The correct answer is C.

Because of their favorable adverse effect profiles,
nonergot dopamine agonists (eg, pramipexole, ropini-
role) are the main pharmacotherapy options for restless
legs syndrome. See page 31.

Question 17: The correct answer is A.
Shift work sleep disorder is diagnosed if a patient
reports insomnia or excessive sleepiness for at least



3 months, accompanied by a reduction of total sleep
time, associated with a recurring work schedule that
overlaps the usual time for sleep. See page 33.

Question 18: The correct answer is B.

Risk factors for shift work sleep disorder include
advancing age, female sex, and postshift morning light
exposure such as may occur during a long commute
home or morning social obligations. See page 34.

Question 19: The correct answer is A.

Bright light for 3 to 6 hours during the start of shift
can be helpful in managing shift work sleep disorder.
See page 35.

Question 20: The correct answer is C.
Staying awake until bedtime in the new time zone
should promote sleep. See page 36.

Posttest Answers
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The following topics appear in this month’s edition
of the AAFP FP Audio™ program:

Clinical Topic: Diagnosis of Inflammatory Bowel Disease
Clinical Topic: Management of Inflammatory Bowel Disease
Journal Notes: Colonoscopy for Colorectal Cancer Screening
Editor’s Q&A: Microscopic Colitis

The next edition of AAFP FP Essentials™ will be:
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