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Preface

Insomnia is the second most common complaint, after pain, in the primary care
setting. Chronic insomnia, as defined by the 2015 edition International Classification
of Sleep Disorders (ICSD 3), affects 9-12 % of the population, is a risk factor for
significant psychiatric morbidity, and is associated with higher mortality in men.
Insomnia also leads to overutilization of health care services, decreased productiv-
ity in the workplace, more accidents, and more absenteeism from work. All this
costs about $100 billion annually. Hence, persistent insomnia is both a public health
and an economic problem. Chronic insomnia is a complex illness with many comor-
bidities each, naturally, requiring a different method of evaluation and treatment.
Patients with insomnia frequently self-treat with alcohol or over-the-counter medi-
cations. There is very little scientific evidence for the efficacy of these medications
in insomnia and there is growing evidence of significant long-term adverse effects
with their use. Additionally, those taking these medications may suffer impaired
daytime functioning caused by lingering feelings of sedation. Newer data also
points to increased mortality and morbidity risks even with prescription sleep aids
of proven efficacy. Most medical school curricula suffer a dearth of material on
sleep medicine as well as insomnia. Primary care text and reference books often do
not include chapters that address the evaluation and treatment of insomnia. When
we published the Clinical Handbook of Insomnia 12 years ago it represented the
first clinically oriented, easily readable textbook dedicated to the evaluation and
treatment of insomnia in the primary care setting. Our goal was to provide practitio-
ners in general and primary care providers specifically with an easily accessible
handbook to serve as a reference for the evaluation and treatment of this important
yet poorly recognized medical problem. The volume was very well received by the
medical community, so we decided to update and expand it for the second edition.
Now, 6 years hence, the diagnostic criteria of insomnia have completely changed
with the advent of ICSD3. The third edition of the Clinical Handbook of Insomnia
is divided into two parts. The first includes chapters on nomenclature, epidemiol-
ogy, pathophysiology, diagnosis and differential diagnosis, complications and prog-
nosis, and both pharmacological and behavioral treatments. The second includes
chapters on insomnia in special populations including ones on children and
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adolescents, cancer sufferers and survivors, in pregnancy, in menopausal women,
and in patients with neurological disorders and those with psychiatric illnesses.

We hope the third edition of the Clinical Handbook of Insomnia will continue to
fill an important niche in the medical literature by providing a comprehensive pub-
lication that addresses insomnia in its multiple forms, summarizes the findings pub-
lished in different medical journals, and presents these to the practicing health care
provider in an easily accessible format.

Chicago, IL, USA Hrayr P. Attarian, M.D.
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This is the third edition of Dr. Attarian’s Clinical Handbook of Insomnia, which is
being published 6 years after the second edition and 11 years after the first edition
when the field of insomnia was in its infancy as a scientific discipline. The need to
regularly update this field is a testament to the rapid growth of interest in the insom-
nias. At one time this subset of sleep disorders was relatively neglected in contrast
with disorders causing excessive daytime sleepiness. Thanks to the efforts of Dr.
Attarian and the investigators and authors he has recruited to contribute scholarly
chapters to all three volumes, this is no longer the case. The impact of disturbances
in sleep on daytime mood, energy, and cognitive function is now much more widely
recognized than it has been in the past. A new chapter on the complications of
insomnia points out the significant burden of insomnia as a public health issue
affecting work productivity, disability, accidents, and the costs of health care. As a
result, there has been a major growth in efforts to understand and properly deal with
insomnia.

As explained in the opening chapter concerning the definition of insomnia, the
classification of insomnia has undergone revision and simplification with chronic
insomnia now encompassing what previously had been considered a variety of
insomnias occurring with other medical conditions. The new chapter on the clinical
features, diagnosis, and differential diagnosis of insomnia provides a very useful
overview of the subject. As detailed in the series of chapters on insomnia in special
populations, impaired sleep accompanies a broad spectrum of medical, neurologi-
cal, and psychiatric conditions, which increasingly demand the attention of special-
ists who practice in these areas. The chapter on insomnia associated with comorbid
medical problems importantly emphasizes that insomnia appears as a result of many
of these conditions but also contributes to the morbidity they produce. Insomnia as
a special problem in normal childhood, pregnancy, and menopause also receives
special attention in this volume. Updates in the diagnostic workup of insomnia and
methods of sleep testing are also provided. The chapter on the pathophysiology of
insomnia emphasizes new information concerning the role of brain arousal areas on
awake-sleep physiology. The chapter on the pharmacological treatment of insomnia
has been considerably updated to reflect the explosion of new pharmacological

vii
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treatments and the mechanisms of action of these agents while also appropriately
emphasizing the art of using medications to treat insomnia.

This volume continues to be a very useful resource for both the general and spe-
cialty physician who wishes to properly address the difficult area of insomnia in a
responsible and informed manner.

Beth Israel Deaconess Medical Center Daniel Tarsy, M.D.
Harvard Medical School
Boston, MA, USA
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Part I
Chronic Insomnia Disorder



Chapter 1
Defining Insomnia

Annise Wilson and Hrayr P. Attarian

Abstract Insomnia is one of the most common sleep complaints with a prevalence
of 3-22 % depending on the classification system.

The classification of insomnia has an ever-changing definition, currently based
on the recent International Classification of Sleep Disorders: Diagnostic and Coding
Manual-3rd Edition (ICSD-3), International Classification of Diseases (ICD-10),
and DSM-V. As of now, it is described as difficulty initiating or maintaining sleep
for a specified period of time with adequate time given for sleep but ultimately
resulting in daytime disruption. Insomnia is commonly associated with comorbid
medical and psychiatric conditions and with exposure to drugs or other substances
but should be appropriately treated regardless of whether it is associated with a
comorbid condition.

Keywords Insomnia ¢ International Classification of Sleep Disorders: Diagnostic
and Coding Manual-3rd Edition (ICSD-3) ¢ Diagnostic and Statistical Manual
on Mental Disorders-5th Edition (DSM-V) ¢ Nomenclature ¢ Classification
* Nosology

Introduction

In the early 1980s, as the sleep medicine movement was just gathering steam, there
was perhaps no rallying cry as popular as “insomnia is a symptom, not a disorder.”
Presumably, this position was taken in part for medico-political reasons, but also
because it was genuinely believed that the polysomnographic study of sleep was

A. Wilson, M.D. « H.P. Attarian, M.D. ()

Sleep Disorders Center, Department of Neurology, Northwestern University Feinberg School
of Medicine, 710 N Lake Shore Drive, Suite 1111, Chicago, IL 60611, USA

e-mail: h-attarian @northwestern.ed
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destined to reveal all the underlying pathologies that give rise to the “symptoms” of
insomnia, fatigue, and sleepiness. After two decades or more of sleep research and
sleep medicine, it is interesting to find that “all things old are new again”: Insomnia
is once again considered a distinct nosological entity. The ICSD-3 has deviated
from the prior edition in that primary and secondary insomnias have been elimi-
nated as it was difficult to distinguish the conditions given that patients did not
exclusively fit in either category and there was considerable overlap between pri-
mary and secondary insomnias. The subtypes of primary insomnia have also been
removed in the most recent ICSD-3 as it was increasingly difficult to discriminate
among the subtypes. The manual now classifies three categories of insomnia:
chronic, short-term, and other insomnia disorder [1]. Prevalence rates for insomnia
vary widely, from 3.9 to 22.1 % [2].

Historical Perspectives

The first references in the Western culture to insomnia, the inability to initiate and
or maintain sleep, date back to the ancient Greeks. The earliest mention of it is in
the pre-Hippocratic Epidaurian tablets that list 70 cases, one of which is a patient
with insomnia. The first scientific approach is found in the writings of Aristotle
from circa 350 BC, and the first records of treatment of insomnia come from the
first-century BC Greek physician, Heraclides of Taras, who lived in Alexandria and
recommended opium for the treatment of insomnia. Although there had been sig-
nificant amount of research and interest in insomnia in the twentieth century it was
not until the 1970s that distinct diagnostic criteria were created to describe different
forms of insomnia.

Over the years insomnia has featured in the writings of several prominent literary
figures including William Shakespeare, who alluded to it in several of his plays, to
the pop culture icons the Beatles who referred to it in their song “I am so tired.”
Prominent historical figures that have suffered from insomnia include Churchill,
Charles Dickens, Napoleon Bonaparte, Marcel Proust, Alexander Dumas, and
Benjamin Franklin to name a few.

Definitions of Insomnia

Insomnia is the most common sleep-related complaint and the second most
common overall complaint (after pain) reported in primary care settings with
about 30-50 % of adults reporting sleep trouble in a given year [3]. The general
consensus based on many population studies is that one-third of adults have
frequent trouble falling sleep, staying asleep, or overall poor sleep quality [2].
NIH State-of-the-Science Conference held in June 2005 concluded that the
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prevalence of chronic, persistent insomnia that also causes daytime fatigue and
impairment is 10 % [4] and is a cause of significant morbidity [1]. It costs the
American public about $100 billion annually in medical expenses, ramifications
of accidents, and reduced productivity due to absenteeism and decreased work
efficiency [5].

Insomnia is not defined by total sleep time but by the inability to obtain sleep of
sufficient length or quality to produce refreshment the following morning [6]. For
example, a person who needs only 4 h of sleep does not have insomnia if he or she
is refreshed in the morning after 4 h of sleep, whereas someone who needs 10 h of
sleep may have insomnia if he or she does not feel refreshed after 8 h of fragmented
sleep. Previously the underlying psychiatric or psychological condition was thought
to be the most common cause of insomnia, but newer studies have refuted this the-
ory. In fact untreated insomnia may adversely affect the course of the associated
disorder [6].

Classifications

There are three major classification systems used by sleep medicine professionals:
The International Classification of Diseases (ICD-10) by the World Health
Organization (WHO), The International Classification of Sleep Disorders-3rd edi-
tion (2014) by the American Academy of Sleep Medicine (AASM), and the
Diagnostic and Statistical Manual on Mental Disorders-5th edition (DSM-V) (2013)
by the American Psychiatric Association (APA) (Table 1.1).

Table 1.1 DSM-V diagnostic criteria for primary insomnia [8]

(A) The primary complaint of poor sleep quality or duration associated with any one of these
symptoms:

1. Trouble with sleep onset (in children, this symptom may be trouble falling asleep without
the help of a caregiver).

2. Trouble with sleep maintenance (in children, this symptom may be trouble staying asleep
without the help of a caregiver).

3. Waking up earlier than desired in the morning.

(B) Troubled sleep causes significant distress or decline in social, occupational, academic,
behavioral, or other life areas.

1. Trouble sleeping is happening for at least thrice per week.

2. Trouble sleeping is happening for at least 3 months.

3. The sleep difficulty occurs despite adequate opportunity for sleep.

4. The insomnia is not secondary to another sleep disorder:

(C) The insomnia is not due to the effects of a pharmacological substance.

(D) Comorbid mental and medical disorders are not the cause of the predominant complaint of
insomnia.
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Table 1.2 ICSD-3 criteria for chronic insomnia disorder [1]

(A) The patient or caregiver report:

1. Sleep onset difficulty.

2. Sleep maintenance difficulty

3. Early morning awakenings.

4. Not going to bed when appropriate.
5. Difficulty sleeping without the intervention of the caregiver.

(B) The patient or caregiver report:

1. Fatigue and/or malaise.

. Troubles with attention, concentration, or memory.
. Difficulty with family obligations or social, school, or work performance.

. Irritability and mood disturbance.

. Sleepiness during the day.

. Issues with behavior such as aggression, impulsivity, or hyperactivity.

. Tendency to make errors or cause accidents.

[e=BEN R NRV, RIS RN ]

. Decreased energy and motivation or lack of initiative.

9. Dissatisfaction and complaints about sleep quality.

(C) The complaints in (A) and (B) are not solely due to inappropriate circumstances or not
enough time allotted for sleep.

(D) The symptoms in (A) and (B) occur at least thrice weekly.

(E) The symptoms in (A) and (B) have been ongoing for at least 3 months.

(F) The symptoms above are not due to another sleep disorder.

All the above must be met

WHO-ICD: The World Health Organization defines insomnia as a condition of
unsatisfactory quantity and/or quality of sleep, which persists for a considerable
period of time, including difficulty falling asleep, difficulty staying asleep, or early
final wakening [7].

AASM: The American Academy of Sleep Medicine’s nosology (the International
Classification of Sleep Disorders-3rd edition [ICSD-3]) classifies insomnia into
three categories: chronic, short-term, and other insomnia disorders. Chronic
insomnia includes the “primary” and “secondary” insomnia referenced in ICSD-2,
comorbid insomnia, behavioral-insomnia of childhood, psychophysiological insom-
nia, inadequate sleep hygiene, idiopathic insomnia, and paradoxical insomnia [1]
(Tables 1.2 and 1.3).

Classification Based on Duration and Severity

Apart from presenting a specific definition of the disorder/disease entity, there is the
need to qualify the duration and severity of the defined illness. Typically, duration is
framed dichotomously in terms of acute and chronic stages. Severity can be con-
strued in one of the two ways. In one case, standards are set for what constitutes
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Table 1.3 ICSD-3 diagnostic criteria for short-term insomnia [1]

(A) The patient or caregiver report:

1. Sleep onset difficulty.

2. Sleep maintenance difficulty.

3. Early morning awakenings.

4. Not going to bed when appropriate.

5. Difficulty sleeping without the intervention of the caregiver.

(B) The patient or caregiver report:

1. Fatigue and or malaise.

. Troubles with attention, concentration, or memory.

. Difficulty with family obligations or social, school, or work performance.
. Irritability and mood disturbance.

. Sleepiness during the day.

. Issues with behavior such as aggression, impulsivity, or hyperactivity.

. Tendency to make errors or cause accidents.

O N N B W N

. Decreased energy and motivation or lack of initiative.

9. Dissatisfaction and complaints about sleep quality.

(C) The complaints in (A) and (B) are not solely due to inappropriate circumstances or not
enough time allotted for sleep.

(D) The symptoms in (A) and (B) have been ongoing for less than 3 months.

(E) The symptoms above are not due to another sleep disorder.

All the above must be met

significant deviance from population norms with respect to frequency and intensity
of presenting symptoms. In the other case, standards are set by “setting the bar” for
“pathologic” at a level which is modal for patients who are help-seeking.

Duration of Illness

Insomnia lasting less than 3 month is generally considered “acute,” or by the ICSD-3
criteria short-term insomnia. It is often associated with clearly defined precipitants
such as stress, acute pain, or substance abuse. Insomnia is characterized as being
chronic when symptoms persist unabated for a duration of at least 3 months with a
frequency of at least three times per week. Please note that these cutoffs are rela-
tively arbitrary and correspond to traditional medical definitions of what constitutes
short and long periods of time. At this time there are no studies, which use risk
models to evaluate the natural course of insomnia. Thus, there is no way of defini-
tively defining “chronicity” in terms which are related to when the disorder becomes
severe, persistent, and (for want of a better expression) “self-perpetuating.” One
clinical cue for differentiating between acute and chronic insomnia resides in the
way patients characterize their complaint. When patients stop causally linking their
insomnia to its precipitant and instead indicate that their sleep problems seem “to
have a life of their own,” this change in presentation may (1) serve to define the “cut
point” between the acute and chronic phases of the disorder and (2) suggest when
CBT should be indicated.
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Severity of Illness

Intensity. Although there are no formal diagnostic criteria, most investigators
consider 30 or more minutes to fall asleep and/or 30 or more minutes of wakeful-
ness after sleep onset to represent the threshold between normal and abnormal sleep.
The criterion should be set at “more than 30 min,” as this definition is better related
to the occurrence of complaint in population studies [2, 11]. With respect to “how
much sleep,” many investigators are reluctant to fix a value for this parameter. Of
the investigators that are inclined to set minimums, most specify that the amount of
sleep obtained on a regular basis be equal to or less than either 6.0 or 6.5 h per night.
The reluctance to establish total sleep time parameters is due, in part, to the diffi-
culty in establishing precisely what one considers to be abnormal. Representing
what is pathological with a single number is too confounded by factors like age,
prior sleep, and the individual’s basal level of sleep need. The lack of an established
total sleep time cutoff is also related to the possibility that profound sleep initiation
or maintenance problems may occur in the absence of sleep loss. This is an impor-
tant distinction, because it is often assumed that insomnia is synonymous with sleep
deprivation. While it is certainly the case that the daytime symptoms associated
with insomnia might be explained, in part, by partial chronic sleep loss, daytime
symptoms need not be ascribable only to lack of sleep. Studies have also indicated
the presence of a 24-h hyperarousal state which includes increased beta activity dur-
ing NREM, increased cortisol and ACTH secretion during early sleep, and increased
metabolic rate during waking and sleep [12—14]. Sleep studies reveal an increased
frequency of shifts between NREM and REM and between NREM stages causing
microarousals and brief periods of awakening. This correlates well with patient per-
ceptions about their sleep quality and quantity [15].

Frequency. Both DSMV and ICSD-3 require that insomnia-related symptoms be
experienced on three or more nights per week for the diagnosis to be made. This
may have more to do with increasing the odds of studying the occurrence of the
disorder in laboratory than an inherent belief that less than three nights per week is
“normal.”

Commonalities and Problems with Current Definitions

All of the above definitions show a degree of consistency, both in terms of what “is”
and “is not” delineated. Common to all is that (1) insomnia is defined as a subjective
complaint, (2) patients must report compromised daytime functioning, (3) there are
no specific criteria for how much wakefulness is considered pathologic (prior to
desired sleep onset or during the night), and (4) there are no criteria for how little
total sleep must be obtained to fall outside the normal range. There are lack of quan-
titative criteria for sleep-onset latency (SOL), wake after sleep onset (WASO), and
total sleep time (TST).
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Insomnia as a Subjective Complaint

Defining insomnia as a subjective complaint without requiring objective verification
of signs and symptoms has advantages and disadvantages. The advantage of having
subjective criteria is that it recognizes the primacy of the patient’s experience of
distress or disease. That is, ultimately patients seek, comply with, and discontinue
treatment based on their perception of wellness. The disadvantage is that such mea-
sures, when used alone, do not allow for a complete characterization of either the
patient’s condition or the disorder in general [10].

Insomnia and Daytime Impairment

The reason that daytime complaints are required for diagnosis is that in the absence
of such complaints, it is possible that the phenomena of “short sleep” may be mis-
identified as insomnia. Frequent complaints associated with insomnia include
fatigue, irritability, problems with attention, and concentration and distress directly
related to the inability to initiate and/or maintain sleep [9].

The Old Diagnostic Entity of Comorbid or Secondary Insomnia

Secondary insomnia was a term coined to refer to insomnia that was due to another
disorder. Since the main diagnostic tool is history and most people present with the
insomnia lasting at least 6 months if not more, they are unable to provide a reliable
accounting of the course and their relative sequence of the two disorders.
Nevertheless incorporating sleep diaries, questionnaires, and other modalities can
help rule out various comorbidities in addition to a thorough medical and psychiat-
ric evaluation [16].

Since comorbidity without necessarily implying causality can easily be estab-
lished and since, from a treatment standpoint, both conditions need to be treated
together the tide in 2010 turned in favor of abandoning secondary insomnia and
adopting the term comorbid insomnia. Instead of saying insomnia due to a certain
disorder they stated that the onset and the temporal course of the insomnia should
coincide with the course of the specific disorder for the insomnia to be considered
comorbid [1].

The next logical step, however, was to abandon comorbid insomnia as well and
just incorporate this into the overarching diagnosis of chronic insomnia, as treat-
ment modalities for insomnia, most of the time, are the same regardless of comor-
bidities. Also since, regardless of causality, both conditions need to be treated for a
successful outcome the terms comorbid or secondary became equally unnecessary.
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Summary

We are fortunate to have several nosologies that recognize insomnia as primary
disorder. The various classification systems provide us the wherewithal to differen-
tiate types of insomnia both by presenting complaint and by the factors that are
thought to precipitate or perpetuate the illness. In the past 2 years there has been
more concordance than ever between the two major diagnostic manuals, the ICSD-3
and the DSM-V. Perhaps what remains to still be accomplished, from a definitional
point of view, is for scholars and scientists to complete the characterization of this
important disorder by providing for the formulation of the ultimate definition based
on more objective quantifiable guidelines, one which formally lays out the research
diagnostic criteria and does so based on the force of empirical research.
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Chapter 2
Epidemiology of Insomnia

Ritu G. Grewal and Karl Doghramji

Abstract Prevalence of insomnia is variable due to inconsistency in defining the
syndrome. It can be seen with or without comorbid illnesses and is now recognized
as a distinct clinical syndrome even when associated with an underlying medical or
psychiatric disorder. It is more common in women and in people who do shift work.
Insomnia is present worldwide but appears to be less common in Asians. Individuals
who have an anxiety-prone personality and depression are more prone to develop
insomnia. It can have a huge economic impact as insomnia sufferers place a signifi-
cant economic burden on their employers and health care system. Insomnia may be
a risk factor for development of depression, hypertension, diabetes, and coronary
artery diseases.

Keywords Prevalence of insomnia ¢ Anxiety * Depression ¢ Fatigue ¢ Shift work
Women and sleep ¢ Difficulty sleeping

Sleep accounts for one-third of human life and insomnia is the most common sleep-
related complaint and the second most common overall complaint (after pain)
reported in primary care settings [1].
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Estimates of the prevalence of insomnia are variable, owing in part to inconsis-
tencies in definitions and diagnostic criteria for insomnia. These issues also make it
difficult to define other dimensions of the condition, such as incidence and remis-
sion rates, as a uniform characterization of episode lengths is lacking; a positive
finding of insomnia at baseline and at 1-year follow-up may reflect unremitting
chronic insomnia or two episodes of transient insomnia [2, 3]. Currently, there are
three distinct diagnostic nosologic systems for insomnia; the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5) [4], the International Classification
of Sleep Disorders (ICSD-3) [5], and the ICD-10 Classification of Mental and
Behavioral Disorders [6]. Several changes have been made to the diagnostic crite-
rion of Insomnia in the DSM-5 and ICSD-3. The ICSD-3 classification of insomnia
is notably different in terms of elimination of previous subtypes of insomnia as
primary vs. secondary insomnia related to an existing psychiatric, medical, or
substance-abuse disorder. There are now three distinct categories of insomnia:
chronic insomnia, short-term insomnia disorder, and other insomnia disorder. These
diagnoses apply to patients with and without comorbidities. Similarly DSM-5 no
longer makes a distinction between primary insomnia and insomnia secondary to a
psychiatric, medical, or another sleep disorder. DSM-5 criteria for insomnia includes
“any sleep dissatisfaction” or early morning awakening. It should last for at least 3
months and be present for more than three nights per week. Importantly insomnia is
now regarded as a disorder and DSM-5 states that it can coexist with “comorbid” vs.
“secondary” conditions. These changes were made as it was determined that it was
difficult to ascertain which disorder was the cause and which is the consequence and
the realization that over time insomnia may remain as a clinically significant condi-
tion despite the associated condition being resolved.

Mellinger and colleagues presented data from one of the first attempts to quan-
tify the prevalence of the disorder. Their 1979 USA survey, utilizing a nationally
representative sample of 3161 people whose ages ranged from 18 to79, found that
insomnia affected 35 % of the general adult population in 1 year [7]. About half of
these people experienced the problem as severe [7]; yet only 15 % were treated with
hypnotic medications [7]. In 1996, another study by Ohayon et al. in Montreal
examined the prevalence of insomnia in a representative sample of the population of
5622 subjects, 15 years of age or more. In their cohort 20.1 % of the participants
stated that they were unsatisfied with their sleep or were taking medication for
sleeping difficulties [8]. A 2000 study by Leger and colleagues, in France, noted
that the prevalence of frequent insomnia was 29 % in a representative sample of the
population that included 12,778 individuals [9]. A 2001 study by Sutton et al.
reported that 24 % of English-speaking Canadians aged 15 and above reported
insomnia [10]. In a representative selection of 1997 German citizens older than 13
years of age, 25 % reported occasional difficulties in falling asleep and/or staying
asleep not due to external factors and 7 % reported the same symptoms frequently
or all the time [11]. A similar survey in Japan, conducted in a group of 6277 new
outpatients from 11 hospitals, revealed a prevalence of 20.3 % with 11.7 % of the
people suffering from insomnia for over a month. Only 37 % were treated with hyp-
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notics [12]. A second Japanese study, in another representative population sample
(n=3030), reported almost identical results [13]. A representative adult sample
(18 years and above) of the Norwegian population, comprising 2001 subjects, par-
ticipated in telephone interviews, focusing on the 1-month point prevalence of
insomnia and use of prescribed hypnotics. Employment of DSM-IV inclusion crite-
ria of insomnia yielded a prevalence rate of 11.7 % [14]. A prior Norwegian study
had queried 14,667 subjects and reported 41.7 % of the women and 29.9 % of the
men complaining of occasional insomnia [15].

Another study in Austria in a sample of 1000 revealed a prevalence of 26 % with
21 % of them being severe and chronic with duration of 1 year or more [16]. In a
representative sample of the South Korean general population composed of 3719
non-institutionalized individuals aged 15 years or older the prevalence of insomnia
symptoms occurring at least three nights per week was reported to be 17.0% [17].
In Mexico the prevalence of insomnia in a group of a 1000 subjects, aged 18-84,
was found to be 36 % with 16 % reporting severe insomnia [18]. In Singapore the
prevalence of persistent insomnia for over a year was 15.3 % in subjects between
the ages of 15 and 55 [19]. In a group of 1099 subjects representative of the Finnish
population, Hyyppa and Kronholm reported a male/female prevalence of 9.6/12.8 %
of frequent or nightly insomnia and 57.6-62.7 % of occasional insomnia [20]. The
prevalence of severe insomnia was 5—14 %, depending on the age group [20].

There are fewer studies in the pediatric population; yet they reveal, in general,
similar prevalence rates. In preadolescent children, one of the earliest studies noted
that 14 % of an outpatient US pediatric population between the ages of 6 and 12 had
insomnia with a mean duration of 5 years [21]. Archbold et al. at Ann Arbor sur-
veyed parents of 1038 unselected children (554 boys) aged 2.0-13.9 years. Forty-
one percent of the children had at least one symptom of insomnia and 18 % had two
or more symptoms [22]. The prevalence of frequent insomnia in 1413 Swedish
schoolchildren aged 6.2—10.9 years was reported to be 13 % [23].

In adolescent groups, the prevalence of insomnia appears to be similar to that of
younger children. In a Chinese study, a total of 1365 adolescents between the ages
of 12 and 18 years were surveyed and 16.9 % reported insomnia [24]. A multina-
tional study in Europe, in a representative sample of 1125 adolescents aged 15-18
years, from four countries (France, Great Britain, Germany, and Italy) reported
insomnia symptoms in approximately 25% and DSM-IV insomnia disorder in
approximately 4 % [25]. Previous studies had reported prevalence rates of 4-5 % for
persistent insomnia in a group of 574 (aged 7-17) [26], 10.8-33.2 % for frequent
insomnia (at least twice a week) in a group of 40,202 children aged 11-16 [27],
11-12.6 % for frequent insomnia [28-30], 23-38 % for occasional insomnia, and
1-2 % for persistent insomnia [31]. In summary, studies from different countries
suggest that insomnia is a universal complaint, and that it is commonly expressed,
making it a major health issue.

In a recent review by Ohayon [32] an attempt was made to determine the preva-
lence of insomnia based on four categories:
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Table 2.1 Prevalence of insomnia by country

No. of Age Prevalence
Country subjects (years) (%) Reference
USA 3161 18-79 35 [7]
Canada-French 5622 >15 20.1 [8]
German 1997 >13 25 [11]
Norway 2001 >18 11.7 [14]
South Korea 3719 >15 17 [17]
Mexico 1000 18-84 36 [18]
China 1365 15-18 25 [25]
Europe (France, UK, Germany, 1125 15-18 25 [25]
Italy)

1. Insomnia symptoms of difficulty in initiating and maintaining sleep or non-
restorative sleep.

2. Insomnia symptoms accompanied by daytime consequences.

. Dissatisfaction with sleep quality or quantity.

4. Insomnia diagnosis based on definitions established by DSM-IV, or ICSD.

(O8]

The first category based on insomnia symptoms alone revealed a prevalence of
3048 %. This dropped to 16-12% when frequency modifiers were added to
symptoms such as presence of symptoms to at least three nights a week or “often”
or “always.” When severity criteria were added to insomnia symptoms the preva-
lence of insomnia ranged from 10 to 28 %. The prevalence of insomnia based on
insomnia symptoms with daytime consequences (category 2) was around 10 %. The
prevalence of insomnia based on dissatisfaction with sleep quality and quantity (cat-
egory 3) was 8—18% with a higher prevalence being consistently reported in
females. The prevalence of insomnia based on DSM-IV classification varied from
4.4 to 6.4%. Primary insomnia was the most frequent diagnosis, its prevalence
ranging between 2 and 4 % (Table 2.1) [7, 8, 11, 14, 17, 18, 25].

Sociodemographic Determinants

Most epidemiological studies indicate that women, the elderly, and people with
coexisting health problems are more likely to suffer from insomnia [33].

Gender

All of the available epidemiological studies that compare the prevalence of insom-
nia between the genders report a higher prevalence in women [8]. The female-to-
male ratio is roughly 1.5/1 [33]. This is especially true when comparing peri- or
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Table 2.2 Prevalence of insomnia by gender

Country Age (years) Insomnia % female/male Reference
USA 11-14 30.4/16.8 [36]
Germany >18 5/3 (severe insomnia) [39]
Hong Kong 18-65 14/9.3 [38]
South Korea >15 19.1/14/8 [17]
Singapore 15-55 17.5/12.9 [19]
France 18-65+ 12/6.3 [9]

post-menopausal women to age-matched men. One of the most common perimeno-
pausal symptoms in women ranging in age from 35 to 55 is insomnia [34, 35].

There are, however, other studies that report an increased prevalence of insomnia
in younger women, and even in adolescent girls, when compared to age-matched
male counterparts. When studying a group of children and adolescents between
ages of 3 and 14 (n=452), Camhi et al. found that the complaints of insomnia were
much higher in adolescent girls (ages 11-14) than in the rest of the group (30.4—
16.8 %) [36]. This suggests that insomnia, or the processes that produce it, are oper-
ant in women as early as adolescence. The increased prevalence of insomnia in
adult women of all ages when compared to men seems to be a universal phenome-
non. Studies from Hong Kong [37, 38], Germany [39], Canada [8, 13], the USA [2,
40], Norway [15], Scotland [41], and other countries [42, 43] have all reported
increased prevalence in adult women when compared to age-matched male counter-
parts (Table 2.2) [9, 17, 19, 36, 38, 39].

Age

Advancing age is thought to be a risk factor for developing insomnia. The odds
ratio was noted to be 1.3 in one study [33]. Despite other reports of increased
prevalence of insomnia with aging [13, 14], a few studies that involve elderly popu-
lations exclusively have failed to demonstrate this effect [42, 44, 45]. In 2001,
Ohayon et al. surveyed 13,057 subjects, whose ages were above 15 years, from
three different countries (UK, Germany, and Italy). Insomnia symptoms were
reported by more than one-third of the population aged 65 and older. Multivariate
models showed that age was not a predictive factor for insomnia symptoms when
controlling for activity status and social life satisfaction. The authors concluded
that the aging process per se is not responsible for the increase of insomnia often
reported in older people. Instead, inactivity, dissatisfaction with social life, and the
presence of organic diseases and mental disorders were the best predictors of
insomnia, with the contribution of age being insignificant. In this study, the preva-
lence of insomnia symptoms in healthy seniors was similar to that observed in
younger individuals [46].
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Ethnocultural Factors

The few studies that have looked at the impact of ethnocultural variables on insom-
nia have shown that, among the elderly, European-Americans more frequently com-
plained of insomnia than African-Americans [47, 48] and had a greater reliance on
sleep medications [48]. In a nationwide sleep survey [49] in the USA of 1007 indi-
viduals (aged 25-60) to characterize sleep habits in different ethnic groups, insom-
nia in adults was diagnosed in 20 % Whites, 18 % Blacks, 14 % Hispanics, and 9 %
Asians. Overall, Asians were most likely to report getting a good night sleep [49].
It is possible that people of different ethnicities and cultures experience and per-
ceive their sleep problems differently due to sociocultural influences and what may
be experienced as abnormal in one group may be considered as normal in another.

Shift Work

Several studies have demonstrated that rotating daytime shift workers report sleep-
onset insomnia more frequently than the fixed daytime-schedule workers (20.1 %
vs. 12.0%) [50], with the complaints of insomnia increasing in proportion to the
number of shifts worked. Insomnia and other sleep complaints are significantly
more common in three-shift workers than in two-shift workers. By the same token
two-shift workers complain more of insomnia than straight-day shift workers [51].
Working the night or third shift may not only acutely cause insomnia but may have
persistent deleterious effects on sleep quality, when adhered to for prolonged peri-
ods of time, even after reversion to day or evening shifts [52].

Other Factors

Occupation, socioeconomic status, marital status, and mental and physical health
also impact the prevalence of insomnia. A few studies have reported a direct rela-
tionship between being unemployed [8, 13, 38, 53], lower socioeconomic status
[33, 38], lower educational level [38], and increased prevalence of insomnia. Higher
prevalence of insomnia complaints has also been reported among single, widowed,
or divorced adults as compared to ones who were married or partnered [8, 12, 53].
Noisy environments are associated with increased reports of poor sleep particularly
in women [38, 54]. Psychosocial stressors and [24] poor physical health are also
associated with higher prevalence of insomnia [12, 24, 33, 37, 43—-45] as is poor
mental health [12, 42, 44, 45]. Medical problems associated with insomnia include
depressive disorders [44, 55], anxiety disorders [55, 56], substance abuse [56],
schizophrenia [55], congestive heart failure, sleep-disordered breathing [57], back
and hip problems, and prostate problems [58]. In the 2015 Sleep in America poll,
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Table 2.3 Factors impacting prevalence of insomnia

Low unemployment [8, 13, 38, 53]

Lower socioeconomic status [33, 38]

Lower educational level [38]
Single/divorced/widowed status [8, 12, 53]

Noisy environment [38, 54]

Increased psychosocial stressors [24]

Mental health disorders; schizophrenia, depression, anxiety [44, 55, 56]

Medical problems; CHF, COPD, sleep apnea, chronic pain, enlarged | [12, 24, 33, 37, 4345,
prostate 57, 58]

Substance abuse [56]

1044 individuals (age range from 18 to 91 years) were surveyed [59]. Those with
severe or very severe stress were twice as likely to report poor sleep quality com-
pared with those with mild or no stress (83 % vs. 35 %). Pain was also associated
with poor sleep quality. 65% of those with no pain reported good sleep quality
compared to 45 % with acute pain and 35 % with chronic pain.

Seasonal differences have been reported in patients suffering from chronic
insomnia. In Norway a survey of a representative sample of 14,667 adults living in
the municipality of Tromso, north of the Arctic Circle, revealed increased incidence
of complaints of insomnia during the dark period of the year than during any other
time [15] (Table 2.3) [8, 12, 13, 24, 33, 37, 38, 43-45, 53-58].

Psychiatric Disorders

In 1989 Ford and Kamerow surveyed 7954 subjects with standardized question-
naires and then repeated the survey a year later. Of this community 10.2 % had
insomnia at baseline. The risk of developing new major depression over the course
of 1 year was much higher in those who had insomnia at baseline (odds ratio, 39.8;
95 % confidence interval, 19.8—-80.0). The risk was less (odds ratio, 1.6; 95 % confi-
dence interval, 0.5-5.3) in those whose insomnia had resolved by the time of the
second visit [60].

In 1997 Chang et al. published a landmark paper on the subject of insomnia and
its relation to the development of depression. A total of 1053 men provided infor-
mation on sleep habits during medical school at The Johns Hopkins University
(classes of 1948—1964) and were followed for several years after graduation. During
a median follow-up period of 34 years (range 1-45), 101 men developed clinical
depression (12.2 %) and 13 committed suicide. A Cox proportional hazard analysis
adjusted for age at graduation, class year, parental history of clinical depression,
coffee drinking, and measures of temperament revealed that the relative risk of sub-
sequent clinical depression was greater in those who reported insomnia in medical
school [61]. In the same year Weissman et al. published a study that reported data
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from a survey of over 10,000 adults living in three US communities. Psychiatric
disorders were assessed utilizing a structured diagnostic interview. The prevalence
of insomnia (not due to medical conditions, medication, and drug or alcohol abuse),
during the subsequent 1 year of follow-up, was also assessed. The results revealed
that 8 % of subjects who had primary insomnia had sought psychiatric help at the
end of that year for different psychiatric problems vs. 2.5 % of the normal controls.
Uncomplicated or primary insomnia was also associated with an increase in risk for
first onset of major depression, panic disorder, and alcohol abuse over the following
year [55]. These, and similar studies, have suggested that insomnia is a risk factor
for the development of major depression and other psychiatric disorders [62].

It also appears that individuals who have an anxiety-prone personality and who
have a lower ability to manage day-to-day stresses are more prone to insomnia. Le
Blanc et al. evaluated 464 good sleepers over 1 year to assess the incidence of devel-
oping insomnia and potential risk factors. Five variables were associated with a new
onset of insomnia syndrome: (1) previous episode of insomnia, (2) positive family
history of insomnia, (3) higher arousability predisposition, (4) poorer self-rated
general health, and (5) higher bodily pain. Individuals who developed insomnia also
appeared to have a premorbid psychological vulnerability to poor sleep, character-
ized by higher depressive and anxiety symptoms, lower extraversion, and poorer
self-rated mental health at baseline [63]. Individuals with lower extraversion tend to
be less outgoing, and are more reserved and less talkative. The activation of the
hypothalamic pituitary adrenal axis leads to hyperarousal and sleeplessness in
patients with insomnia. Vgontzas showed that plasma ACTH and 24-h serum corti-
sol in insomniacs were higher compared to controls and the greatest elevation
occurred in the evening and the first half of the night [64]. In an excellent review
Reimann explores the concept that primary insomnia can be conceptualized as a
final common pathway resulting from the interplay between a genetic vulnerability
and an imbalance between arousing and sleep-inducing brain activity, psychosocial
and medical stresses, and perpetuating mechanisms like dysfunctional sleep-related
behavior, learned sleep-preventing associations, and tendency to ruminate [65].

Morbidity and Mortality

A number of studies have demonstrated a decreased quality of life as a direct con-
sequence of the insomnia. Chevalier and colleagues, using the SF-36, demonstrated
that the degree of impairment in quality of life was directly proportional to the
severity of insomnia. They also demonstrated that individuals with severe insomnia
showed a higher level of healthcare utilization [42]. Hajak and the SINE group
(Study of Insomnia in Europe) in Germany and Leger and colleagues in France
reported very similar results regarding quality of life and health care utilization [39,
66]. Zammit et al. and Hatoum et al., independently, reported similar results in the
USA [67, 68]. In a qualitative study individuals with insomnia described feeling
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isolated and daily difficulties with cognitive emotional and physical functioning and
had the cumulative effect of reducing work performance and social participation
[69]. Cognitive deficits identified on objective testing have been associated with
chronic, persistent, insomnia as well [70, 71]. In a recent study by Fortier-Brochu,
individuals with insomnia showed clinically significant alterations in attention and
episodic memory. Objective deficits on neuropsychological variables were also
more pronounced and appeared to be associated with sleep continuity [72].

In a meta-analysis which summarized the findings of 21 studies, patient with
insomnia had a twofold increased risk of developing depression [73].

The limited numbers of studies that have examined the association between
insomnia, its treatment, and mortality have been inconsistent. Kripke et al. followed
1.1 million subjects for 6 years and reported that insomnia alone was not associated
with increased mortality [74]. However, another study showed that mortality risk
over a 6-year follow-up period was significantly elevated in older adults who used
medications other than traditional hypnotics for improving sleep [75]. There is an
association between difficulties falling asleep and mortality due to coronary artery
disease in men [76]. In a study published by Suka M et al. on Japanese middle-aged
male workers and after adjusting for all confounders (age, BMI, smoking, alcohol,
and job stress), persistent complaints of difficulty initiating and maintaining sleep
were associated with an increased risk of hypertension [77]. In another study by
Vgontzas et al. chronic insomnia with short sleep duration was associated with
increased risk of developing diabetes after adjusting for age, race, sex, BMI, smok-
ing, alcohol use, depression, sleep-disordered breathing, and periodic limb move-
ments [78].

Epidemiology of Hypnotic Use

The use of hypnotics increases with age, particularly among middle-aged and
elderly women [79, 80]. Sleeping pill use varies with occupation. According to one
study, the rate of frequent or habitual hypnotic use among male gardeners, female
social office workers, and male construction workers was higher than the rate in
other surveyed occupations [81]. Alcohol is the most commonly used hypnotic
among insomniacs (roughly 15% have reported using alcohol for insomnia) [56,
82]. Between 1987 and 1996 there was a dramatic shift, in the USA, towards the use
of antidepressants instead of hypnotics for the symptomatic treatment of insomnia,
despite a paucity of data regarding their efficacy, and despite the potential for seri-
ous side effects [83]. Antidepressants and over-the-counter sleep aids remain the
most commonly recommended and prescribed treatments for insomnia complaints
[83]. Despite the favorable safety profile of benzodiazepine receptor agonists they
remain less utilized in the USA, possibly owing to concerns regarding their poten-
tial for dependence and abuse and their DEA status as “scheduled” agents and, until
recently, their cost [84].
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Economic Impact of Insomnia

Insomnia costs the American public $92.5 to $107.5 billion annually, in both direct
and indirect expenses, due to medical procedures and medications, accidents, and
reduced productivity associated with absenteeism and decreased work efficiency
[85]. Insomnia sufferers place a significant burden on both the health care system
and their employers [86]. Weissman et al. noted that insomnia sufferers were more
prone to access medical and psychiatric care providers during a 1-year follow-up
period [55]. In 1995 Walsh and Engelhardt reported a total direct cost of $13.9 bil-
lion in the USA [87].

Conclusion

Insomnia is a prevalent complaint and often encountered by health care practitio-
ners. It is costly and can cause significant morbidity if not addressed appropriately.
Women and the elderly tend to suffer from insomnia more than other groups of the
population. Other risk factors include psychosocial stressors, psychiatric and medi-
cal problems, low income, unemployment, excessive environmental noise, not hav-
ing a life partner, and job-related stressors among others.
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Chapter 3
Clinical Features, Diagnosis, and Differential
Diagnosis

Mary B. O’Malley and Edward B. O’Malley

Abstract Chronic insomnia disorders (CID) are often a final common pathway for
many people who initially develop sleeplessness in the context of acute stressors
(e.g., pain, job loss), but then acquire a form of “learned” sleeplessness as they
become increasingly over-concerned about their unsatisfying sleep patterns. Patients
report reduced total sleep time, with increased sleep latency (greater than 30 min),
or increased wake after sleep onset time, though these findings are not always cor-
roborated on PSG studies. Patients with this form of chronic insomnia are often
vexed by its seemingly unpredictable nature from night to night, but to be diagnosed
symptoms must be present on three or more nights per week, for more than 3 months
(ICSD-3). This chapter summarizes the clinical features of this disorder, the
approach to diagnostic assessment, including the use of newer sleep apps and other
technologies, and differential diagnosis.

Keywords Chronic insomnia * Psychophysiological insomnia ® Diagnostic criteria
* Beliefs and attitudes about sleep * Sleep apps

Introduction

Chronic insomnia disorder (CID) in adults is essentially a diagnosis of exclusion
though there are many clinically specific findings. The essential feature of CID is a
pattern of sleep disturbance that may have a non-determinate beginning but that
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usually evolves over time as a result of psychological distress that triggers unhelpful
behaviors and physiological arousal. Patients report reduced total sleep time, with
increased sleep latency (greater than 30 min), or increased wake after sleep onset
time though these findings are not always corroborated on PSG studies. Patients
with this form of chronic insomnia are often plagued by its seemingly unpredictable
nature from night tonight, but to be diagnosed symptoms must be present on three
or more nights per week for more than 3 months. This chapter summarizes the cur-
rent understanding of this disorder and the clinical features underlying accurate
diagnosis that are crucial for successful treatment. CID diagnosis in children is cov-
ered in another chapter in this volume.

Clinical Features

Chronic insomnia is a final common pathway for many people who have experi-
enced a lifelong difficulty obtaining sleep, or initially develop sleeplessness in the
context of acute stressors (e.g., pain, job loss). Common to all insomnia subtypes
however is the ensuing “learned” helplessness and maladaptive behaviors leading
to over-concern about their unsatisfying sleep patterns. The essential feature of
chronic insomnia disorder is persistent difficulty with sleep that results in an over-
all feeling that sleep is unsatisfying (see Table 3.1) [1]. Further, the sleep difficulty
is usually experienced as problematic because of its impact on daytime function-
ing. The distress surrounding poor sleep may be in relation to physical vitality dur-
ing the day, and impaired functioning at work, social, or family spheres. Further,
the sleep difficulty occurs despite having adequate time to devote to sleep. CID
may be comorbid with underlying medical illnesses, mental illness, or the effects
of substance abuse.

Though the sleep symptoms that patients report are subjective, there are some
generally accepted parameters for clinically significant sleep complaints. Delayed
sleep onset and wake after sleep onset (WASO) time of 30 min or more is the
commonly accepted threshold for a diagnosis of insomnia in middle-aged and
older adults [2]. Early awakening is similarly and abnormally “early” if at least
30 min before desired wake time. These values increase in the elderly as sleep
generally worsens with age [3]. Complaints about unrefreshing or non-restorative
sleep frequently accompany this diagnosis, but are not sufficient to define this
disorder alone [4].

Typically, chronic insomnia sufferers present with complaints of daytime impair-
ment [5]. The most common symptoms are fatigue, irritability, problems with concen-
tration or memory, and worry about sleep. In contrast to patients with hypersomnolence,
insomnia patients complain that they cannot nap even when they try and rarely have
unintentional sleep episodes. Work place and school performance errors are common
however, and do place patients with chronic insomnia at some risk [6]. Physical com-
plaints of headaches, gastrointestinal distress, and poor exercise tolerance are often
reported, leading to a pervasive feeling of malaise or disability from their sleep
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Table 3.1 Diagnostic criteria for chronic insomnia disorder

Criteria A—F must be met

A. The patient reports, or the patient’s parent or
caregiver observes, one or more of the
following:*

1. Difficulty initiating sleep.

2. Difficulty maintaining sleep.

3. Waking up earlier than desired.

4. Resistance to going to bed on appropriate
schedule.

5. Difficulty sleeping without parent or
caregiver intervention.

B. The patient reports, or the patient’s parent or
caregiver observes, one or more of the
following related to the nighttime sleep
difficulty:

1. Fatigue/malaise.

2. Attention, concentration, or memory
impairment.

3. Impaired social, family, occupational, or

academic performance.

4. Mood disturbance or irritability.

5. Daytime sleepiness.

6. Behavioral problems (e.g., hyperactivity,
impulsivity, aggression).

7. Reduced motivation, energy or initiative.
8. Proneness for errors/accidents.

9. Concerns about or dissatisfaction with
sleep.

C. The reported sleep-wake complaints cannot
be explained purely by inadequate opportunity
(i.e., enough time is allotted for sleep) or
inadequate circumstances (i.e., the environment
is safe, dark, quiet, and comfortable) for sleep.

D. The sleep disturbance and associated
daytime symptoms occur at least three times per
week.

E. The sleep disturbance and associated daytime
symptoms have been present for at least 3
months.>¢

F. The sleep-wake difficulty is not better
explained by another sleep disorder.¢

“Reports of difficulties initiating sleep, difficulties maintaining sleep, or waking up too early can
be seen in all age groups. Resistance going to bed on an appropriate schedule and difficulty sleep-
ing without parent or caregiver intervention are seen most commonly in children and older adults
who require the supervision of a caretaker due to a significant level of functional impairment (e.g.,
those with dementia)

"Some patients with chronic insomnia may show recurrent episodes of sleep-wake difficulties last-
ing several weeks at a time over several years, yet not meet the 3-month duration criterion for any
single such episode. Nonetheless, these patients should be assigned a diagnosis of chronic insom-
nia disorder, given the persistence of their intermittent sleep difficulties over time

°Some patients who use hypnotic medications regularly may sleep well and not meet the criteria
for an insomnia disorder when they take such medications. However, in the absence of such medi-
cations these same patients may meet the above criteria. This diagnosis would apply to those
patients particularly if they present clinically and voice concerns about their inability to sleep
without their sleep medications

(continued)
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Table 3.1 (continued)

dMany comorbid conditions such as chronic pain disorders or gastroesophageal reflux disease
(GERD) may cause the sleep-wake complaints delineated here. When such conditions are the sole
cause of the sleep difficulty, a separate insomnia diagnosis may not apply. However, in many
patients such conditions are chronic and are not the sole cause of sleep difficulty. Key determining
factors in the decision to invoke a separate insomnia diagnosis include the following: “How much
of the time does the sleep difficulty arise as a result of factors directly attributable to the comorbid
condition (e.g., pain or GERD)?” or “Are there times that the sleep/wake complaints occur in the
absence of these factors?” “Have perpetuating cognitive or behavioral factors (e.g., negative expec-
tations, conditioned arousal, sleep-disruptive habits) arisen, suggesting an autonomous aspect to
the ongoing insomnia?” If there is evidence that the patient's sleep-wake complaints are not solely
caused by the medical condition, and those sleep-wake complaints seem to merit separate treat-

ment attention, then a diagnosis of chronic insomnia disorder should be made

disruption. This fatigue is often not relieved by rest, and must be differentiated from
subjective sleepiness or unintentional sleep episodes. Patients with chronic insomnia
often report a sense of reduced alertness, sometimes labeled as “brain fog,” and a
desire for sleep, but inability to sleep and achieve the relief they seek.

The current diagnostic criteria for CID require symptoms to be present three
times per week for at least 3 months (see Table 3.1). However, it is clear that many
people suffer from more acute and intermittent forms of this disorder that still cause
clinically significant distress and impairment. In cases that meet all the criteria
except the frequency and duration for the diagnosis of CID, a diagnosis of short-
term insomnia disorder should be assigned instead [1].

Clinical Subtype Features

Notably, prior nosologies of sleep disorders have identified significant subtypes that
are now grouped together under the CID designation [7]. According to the 2005
National Institutes of Health Consensus Panel on Manifestations and Management
of Chronic Insomnia in Adults [8] the primary and secondary/comorbid nomencla-
ture precluded important treatment consideration by non-sleep specialist providers.
In part, the direction of causality remains unclear in many comorbid disorders and
the underlying assumption that treating the primary condition resolves “secondary”
insomnia has not been found in clinical practice. Further, many insomnia conditions
share underlying similarities, and may respond to comparable management proto-
cols. Nevertheless, considering the potential for specific treatment protocols and
differential diagnosis the authors have included some of the most distinctive fea-
tures distinguishing subtypes.

Psychophysiological insomnia has been commonly known as “learned” insom-
nia reflecting the development as this form of insomnia evolves. Important for man-
agement is assessment of negative beliefs and attitudes regarding sleep, and the
associated maladaptive behaviors that eventually develop and worsen the condition.
Cognitive behavioral therapy that specifically targets the psychological domain is
potentially most useful.
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Idiopathic insomnia subtype differs significantly from psychophysiological
insomnia in that there is a lifelong propensity for poor sleep, probably genetically
determined or at least anchored physiologically. While there may be negative
behaviors that do develop over time, targeting the psychological realm alone is
necessary but not sufficient. Therapies directed toward reducing physiologic hyper-
arousal are necessary to counter the physical component of this subtype.

Paradoxical insomnia, formerly referred to as “sleep-state misperception,”
refers to the patient’s report of inadequate or unrefreshing sleep, while objec-
tively recorded data indicate “normal” sleep by standard measures. As the non-
restorative sleep complaint with confirmed objective data has been found to be
rare, this subtype has been subsumed under the general sleep complaint for
CID. However, the subjective sense of non-restorative sleep despite lack of objec-
tive findings could be indicative of an undetected disorder that warrants further
workup. Disease management in this case may require psychological or psychiat-
ric evaluation.

Inadequate sleep hygiene refers to normal environment or daily activities per-
formed at either inopportune times or such close proximity to prevent disturbance
of the sleep period. For example, late-afternoon caffeine intake in the elderly is
metabolized more slowly than in the past and now delays usual sleep-onset time.
Other activities like evening exercise, irregular sleep wake schedules, late-evening
work, or bright light exposure may all contribute to initiating or maintaining sleep
difficulties. Taking a detailed inventory of waking caffeine, alcohol, and other sub-
stance intake and daily timing of activities allow for specific targeting of known
sleep offenders and can directly resolve some insomnia issues while improving
other strategies in a comprehensive treatment plan.

Insomnia due to (another) mental disorder is considered to be caused by, or a
feature of, an underlying comorbid psychiatric illness. Insomnia symptoms are a
common manifestation of mood and anxiety disorders, and often herald their devel-
opment. Similarly, sleep can often be disturbed during episodes of psychotic illness,
or exacerbation of many personality disorders. The degree of sleep disturbance
often parallels the degree of psychiatric illness, and worsening insomnia is usually
considered a risk of impending psychiatric decompensation, for instance indicating
an increased risk of suicide.

Insomnia due to a drug or substance is considered to be caused by the use or
withdrawal from a drug or substance. Sleep loss may be the side effect of stimulat-
ing substances (e.g., street drugs, medications, caffeine), or the consequence of
withdrawal from sedating substances (e.g., alcohol, sedative-hypnotics). The fea-
tures of this subtype are usually more readily identified by the pattern of underlying
substance use, but may also be an insidious additional burden to patients with other
primary subtypes of chronic insomnia disorder (e.g., alcohol or sedative use in psy-
chophysiologic subtype).

Insomnia due to a medical disorder is thought to be caused by a co-occurring
medical disorder. Like psychiatric illnesses or other primary sleep disorders, many
medical conditions present with prominent complaints of sleep disturbance. Sleep
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disturbance is often clearly linked to conditions that cause pain, and disruptions in
breathing or movement. A careful history and workup may be needed to identify
some underlying medical conditions (e.g., COPD-related hypoxic intervals) which
may not clearly present with bodily distress.

As patients often present with several comorbidities in clinical practice, chronic
insomnia disorder may have a mix of subtypes. Many of them share common
features, such as poor sleep hygiene or conditioned arousal, and underestimating
sleep times. In patients with multiple medical conditions it may be impossible to
clearly delineate the true cause of insomnia symptoms. No matter what the initial
underlying cause, insomnia patterns may continue to evolve and develop into a
chronic insomnia disorder that outlives the inciting illness. Fortunately, available
treatments for chronic insomnia appear to be effective across a range of subtypes
(Table 3.1).

Diagnostic Workup

The most important element in the clinical assessment of individuals with insomnia
complaints is a thorough sleep and medical history. Insomnia symptoms may be
complex, emerging from different sources from night to night, and across time.
Medications, substances, medical disorders, sleep environment, or scheduling
issues may add to the symptoms of insomnia the patients present. Features of CID
must be discerned between, with, and among all the patients presenting sleep com-
plaints. A systematic clinical assessment to identify intrinsic or extrinsic conditions
that may be contributing to sleeplessness is essential, and insomnia secondary to
other conditions should be addressed directly.

A history of escalating over-concern regarding sleep is usually able to be identi-
fied out right. Indeed, many patients are desperately aware that their anxiety about
sleep is effectively sabotaging their ability to sleep. Occasionally, patients may be
completely unaware that they are anxious or tense, and misattribute sleeplessness to
other causes. A fairly typical history for chronic insomnia disorder is a patient who
has had occasional problems initiating sleep in the past when stressed, but always
managed to stay asleep once sleep began. Then, during an extended bout of initial
insomnia some time ago, the patient became preoccupied with her problems sleep-
ing and began to have trouble returning to sleep after waking to urinate. These
normal awakenings were perceived as problematic, and as the patient’s focus on
sleep intensified, her sleep initiation expanded to include sleep maintenance
symptoms.

What makes CID distinct is the essential role of the patient’s psychological and
physiological arousal levels in the creation of the ongoing symptoms. So, in addi-
tion to the routine elements of a sleep and medical history, the clinician should
develop a longitudinal picture of the patient’s ability to sleep in novel or stressful
situations. The patient may recognize themselves as someone who tends to get
“revved up” by life events in general, but may observe their trouble unwinding only
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in relation to their attempt to sleep. Still other patients do not perceive themselves
to be anxious or “wound up,” but simply “too awake.” The clinician should explore
whether the sleep complaints arise in the context of background stress reactivity,
and how much insight the patient has about this aspect of themselves. Did this
patient have difficulty transitioning to sleep as a child? Was this patient a “light”
sleeper, sensitive to variations in their sleep environment? Did this patient feel sleep
came easily before the problem of insomnia began, or have they always second-
guessed their ability to sleep well? How was their sleep affected on nights before
stressful or exciting events? Are they aware of the timing for sleep that really suits
them (i.e., morning type versus evening type) or do they feel they “never sleep
well”? How well did they sleep during their school years? Were they frequently late
for the morning school bus, suggesting a longstanding issue that may underscore a
circadian or other organic sleep disturbance?

A comprehensive approach to understanding both the behaviors and the attitudes
and beliefs around sleep issues has been demonstrated to be very important to ade-
quately address insomnia symptoms [9]. Morin and colleagues have developed a
variety of assessment tools (recently abbreviated and updated) that can identify the
cognitive distortions (e.g., “if I don’t sleep 8 h, I won’t be able to function at all”),
and misperceptions related to sleep. Most insomniacs carry dysfunctional patterns
of thinking and feeling about sleep that represents a real barrier to improved sleep.
Informed clinicians can readily identify these patterns, and help patients to change
them by using these assessment tools (see Appendix 1 for Dysfunctional Beliefs and
Attitudes About Sleep). While this type of history takes less time now with the
abbreviated version, not all clinicians may feel able or willing to use this approach.
However, the investment of time to identify this information will usually allow the
clinician to more quickly and precisely correct the patient’s approach to sleep, and
developing a more effective treatment plan (Table 3.2).

Table 3.2 Assessment tools

Tool Utility

Sleep diary Provides immediate and current perception of sleep pattern, circadian
rhythmicity, weekend vs. weekday differences, and other information
pertinent to the sleep period.

Epworth Sleepiness Offers an assessment of subjective sleepiness. Note that if scores are
Scale (ESS) subclinical and daytime somnolence is suspected then further
evaluation is indicated.

Actigraphy If circadian sleep issues are suspected, or chronic partial sleep
deprivation is in the differential diagnosis.

Screening Questionnaire | Gives an overview of the patient’s perceived sleep issues and can be
completed by the patient before arriving for evaluation.

Beliefs and Attitudes Contributes detailed information regarding the cognitive component
Questionnaire of sleep disturbance.

Fatigue Severity Scale Helps differentiate fatigue from sleepiness. Also, as many disorders
have a component of fatigue it provides another domain that may
require management.
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An important element of an insomnia assessment is the use of outpatient self-report
forms to document sleep patterns over the 24-h day. Patients may be annoyed by the
task, but sleep logs (sleep diaries) are essential to the process of ongoing assess-
ment of their sleep at home, and its response to treatment. There are many formats
that can be used; the authors employ a format that shows blocks of sleep visually,
and includes a way to indicate what time the patient got into bed relative to when
they first attempted to fall asleep (i.e., would show the time spent reading in bed
before “lights out”). It is not necessary to have patients complete an exhaustive
diary of meals, activities, and mental status; the patient can include relevant details
when they recognize the potential to affect their sleep (e.g., “I was very stressed
after phone call”). Patient’s subjective reporting on sleep logs is well supplemented
with actigraphy [10]. Wrist-worn actigraphs are inexpensive, durable, and simple
devices that sensitively and continuously record movement activity and rest periods
that correspond well to wake and sleep on polysomnography. The patient wears the
actigraph on the non-dominant wrist with a wrist watch, and objective measure-
ments of activity levels can be collected for up to 4 weeks, allowing an objective
assessment under longitudinal sleep patterns at home. Sleep logs, even without
actigraphy, are more accurate and informative than a verbal report of their sleep
patterns, particularly because patients tend to overestimate or globalize their lack of
sleep (e.g., “it takes me 3 h to fall asleep”). With consistent use, sleep logs will facili-
tate collecting data on circadian, sleep hygiene, and sleep timing patterns that will
guide the treatment process. In fact, weekly logs may initially provide the only
“proof” to the patient that there are incremental improvements in his sleep patterns.
In recent years there has been an explosion of interest and corresponding
technology to monitor sleep. Most are based on motion detection, similar to
actigraphy [11]. A number of sleep applications (“apps”) have been designed to
be used in concert with smartphones containing native movement indicators,
many taking advantage of Bluetooth technology which allows close-proximity
transmission of data [12]. The wearable device or smartphone uploads the data
to the application for analysis, providing downloadable (in some cases) sum-
mary graphs and histograms on a daily and also a cumulative basis. Some offer
sleep-staged data, purporting to differentiate not only between sleep and wake,
but also light and deep sleep, and even REM sleep. Unfortunately, most head-to-
head studies using simultaneous PSG and sleep device/app data collection have
failed to confirm accuracy for sleep staging, although some devices are better
than others and do a reasonable assessment of sleep vs. wake states [13]. What is
useful to consider is that as a result of the nearly ubiquitous availability of this
technology more people are paying attention to their sleep patterns, and are
attempting to improve sleep [14]. The downside is patients bring in their data to
the clinician claiming to have reduced sleep efficiency (determined by an inac-
curate device) and ask how they can improve it. Of course, the astute sleep clini-
cian will use this opportunity to explore good sleep hygiene practices regardless
of the source of the data!
The role of sleep testing. If the diagnosis of chronic insomnia disorder is clear, a
nocturnal polysomnogram is not indicated [10, 15]. However, one may be needed to
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rule out other underlying sleep disorders. Patients with chronic insomnia are often
surprised when they’re able to sleep in the testing environment, and this can be a
useful outcome measure as well—to reassure them that their brain can generate
effective sleep, even under potentially adverse conditions. This information is use-
ful for the clinician as well as CID is generally associated with less difficulty sleep-
ing in new environments. Polysomnography may reveal physiologic clues to the
patient’s history of sleeplessness: surges in heart rate with awakenings may corre-
spond with anxiety or pain; short and REM sleep-onset latency may be seen in
patients with residual (or prodromal) major depression; a relative lack of light (N1
and N2) and REM sleep and excess “spindling” will betray exposure to benzodiaz-
epines. Patients may focus upon the findings for clues that their brain is “not bro-
ken,” and the clinician should be aware that the patient may really benefit from
hearing the good news about a relatively normal polysomnogram.

Finally, if the behavioral treatment program has not produced significant
improvement after several weeks of patient-compliant therapy then a polysomno-
gram would be indicated to rule out underlying organic disturbance that may have
been missed or under-reported by the patient. These studies sometimes reveal sig-
nificant sleep apnea (e.g., upper airway resistance syndrome; [16]) or other primary
sleep disorders whose treatment may fully resolve the subjective sleep complaints
or accelerate the patient’s insomnia therapy.

Differential Diagnosis

Because insomnia presents as a symptomatic complaint, potentially underlying
medical, psychiatric, or other primary sleep disorders need to be ruled out. Mood
and anxiety disorders commonly present with complaints of insomnia and may ini-
tiate, exacerbate, or co-occur independently with CID.

Recent research has shown that chronic insomnia is an independent risk factor
for major depression disorder (MDD; [17]) and conversely that MDD is an indepen-
dent risk factor for chronic insomnia [18]. It is important to note that in the cases
where these are comorbid disorders it is recommended that both need to be man-
aged simultaneously [19]. For general anxiety disorder (GAD) recent studies
strongly suggest a similar relationship to that of MDD and CID [20]. Clinicians
would do well to consider MDD and GAD screening instruments integral to a com-
prehensive sleep evaluation. Of note, the cycling between manic and depressive
phases of bipolar disorder may make it even more difficult to distinguish mood from
insomnia symptoms. Patients can report being awake for days at a time, alternating
with excessive sleepiness and or fatigue. Consequently, mood disorder instruments
and psychological referrals may be indicated for the comprehensive evaluation of
such complicated patients.

Insomnia may present as a complaint in the context of other primary sleep dis-
orders which need to be addressed for accurate diagnosis and management consid-



36 M.B. O’Malley and E.B. O’Malley

erations. Sleep apnea is a common primary sleep disorder that may present initially
as insomnia. While most obstructive sleep apnea patients report hypersomnia, a
subset complains of difficulty maintaining sleep, particularly during early stages
of the syndrome [21]. Central sleep apnea while less common is more likely to
produce repetitive awakenings followed by shortness of breath and associated
arousal [22]. Neither disorder is likely to respond to typical insomnia treatment
protocols—the alert clinician would do well to consider these potentially comor-
bid conditions.

Movement disorders such as restless leg disorder (RLS) and periodic limb move-
ment disorder (PLMD) can present with sleep initiation or sleep maintenance com-
plaints, respectively [23]. As there is significant overlap between these disorders,
however, sufferers may complain of both symptoms. Their symptoms typically
worsen in the evening and when immobile, occurring at bedtime and especially
when lying down to sleep. It may take multiple tries with physical activity (e.g.,
getting up and walking) in between attempts to quiet the motor system sufficiently
to allow for sleep to occur. Conversely, those with only PLMD may have limb motor
activity of sufficient intensity and frequency to experience repetitive arousals
throughout the sleep period, with attendant and negative daytime consequences.
Either disorder is sufficient to generate insomnia complaints which are actually due
to an organic issue.

Circadian rhythm disorders comprise the other major sleep disorder diagnostic
category that could present as CID [24]. Delayed and advanced sleep-wake-phase
disorders, and to a lesser degree shift work sleep disorder, can all present as diffi-
culty initiating, maintaining, or waking too early complaints. Paying close attention
to sleep pattern and regular sleep-wake schedule as well as work or school hours
may serve to clearly differentiate these disorders.

Numerous medical disorders have shown strong relationships, many bidirec-
tional with insomnia [25]. Whether from endogenous symptomatology directly or
the medications and protocols employed to treat the disorder all may serve to sig-
nificantly disturb sleep. Conversely, poor sleep may extend healing time or worsen
symptoms of medical disorders. The major comorbid medical conditions are
explored in detail in other chapters in this volume.

A point worth noting, hospital stays are notoriously sleep disturbing due to a
variety of reasons [26]. The constant noise of monitoring devices, intensely bright
lights at all circadian times, and nocturnal medicine checks/administrations rou-
tinely and negatively impact sleep. Introducing “sleep protocols” can go a long way
toward reducing this potential cause of insomnia [27].
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Appendix 1

Dysfunctional Beliefs About Sleep Scale

Please indicate to what extent you personally agree or disagree with each statement by circling a number that indicates
where your personal rating falls.

1. I need 8 hours of sleep to feel refreshed and function well during the day.
Strongly Disagree 1 2 3 4 5 6 7 8 9 10 Strongly Agree

2. When | don't get the proper amount of sleep on a given night, | need to catch up on the next day by napping or on the next night by
sleeping longer.

Strongly Disagree 1 2 3 4 5 6 7 8 9

O  Strongly Agree
3.1 am concerned that chronic insomnia may have serious consequences on my physical health.

Strongly Disagree 1 2 3 4 5 6 7 8 9

0  Strongly Agree
4.1 am worried that | may lose control over my ability to sleep.

Strongly Disagree 1 2 3 4 5 6 7 8 9

S

Strongly Agree
5. After a poor nights sleep, | know that it will interfere with my daily activities on the next day.

Strongly Disagree 1 2 3 4 5 [ 7 8 9

O Strongly Agree

6. In order to be alert and function well during the day, | am better off taking a sleeping pill rather than having a poor night's sleep.
Strongly Disagree 1 2 3 4 5 6 7 8 9 10 Strongly Agree

7. When | feel irritated, depressed., or anxious during the day. it is mostly because | did not sleep well the night before.

Strongly Disagree 1 2 3 4 5 6 7 8 9

O  Strongly Agree
8. When | sleep poorly on one night, | know it will disturb my sleep schedule for the whole week.

Strongly Disagree 1 2 3 4 5 6 7 8 9

0 Strongly Agree
9. Without an adequate night’s sleep, | can hardly function the next day.

Strongly Disagree 1 2 3 4 5 6 7 8 9

O  Strongly Agree

10. | can't ever predict whether I'll have a good night’s sleep.

Strongly Disagree 1 2 3 4 5 6 7 8 9 0 Strongly Agree

11. I have little ability to manage the negative consequences of disturbed sleep.

Strongly Disagree 1 2 3 4 5 6 7 8 9 O  Strongly Agree

12. When | feel tired, have no energy. or just seem not to function well during the day. it is generally because | did not sleep well the
night before.

Strongly Disagree 1 2 3 4 5 [} 7 8 9 10 Strongly Agree
13. | believe insomnia is essentially the result of a chemical imbalance.

Strongly Disagree 1 2 3 4 5 [ 7 8 9 10 Strongly Agree
14. | feel insomnia is ruining my ability to enjoy life and prevents me from doing what | want.

Strongly Disagree 1 2 3 4 5 6 7 8 9 10 Strongly Agree
15. A "nightcap” before bedtime is a good solution to sleeplessness.

Strongly Disagree 1 2 3 4 5 6 7 8 9 10  Strongly Agree
16. It usually shows in my physical appearance when | haven't slept well.

Strongly Disagree 1 2 3 4 5 6 7 8 9 10 Strongly Agree
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Chapter 4
Pathophysiology of Insomnia

Michael H. Bonnet and Donna L. Arand

Abstract Primary insomnia has been previously viewed first as a symptom of
mental disorders and more recently as a type of behavior disorder. However, increasing
evidence has shown that objective primary insomnia is associated with activation or
pathology in whole body and brain metabolic systems, the cardiovascular system,
and the endocrine system. Data have shown the appearance of pathophysiology
prior to and leading to the development of changes in cognitive and mood function.
Pathophysiology has also been shown in an animal model that suggested specific
brain arousal areas impacted and treatment by modification of those brain arousal
sites. Primary objective insomnia is a significant risk for important medical pathol-
ogy including hypertension, diabetes, depression, and mortality. Recognition of pri-
mary insomnia as a significant medical risk means that treatment of insomnia should
be directed toward measurement and reduction of this risk. Current data suggest that
reduction in risk is best accomplished by increasing total sleep time above 7 h.
However, research showing the success of these changes in diagnosis, treatment
goals, and treatment outcomes requires significant research emphasis.

Keywords Insomnia ¢ Sleep deprivation ¢ Hyperarousal * Metabolic rate * Heart
rate variability ¢ Hypertension ¢ Diabetes
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Introduction

Patients with insomnia often have symptoms that include tension, anxiety, depres-
sion, fatigue, and irritability [1]. Insomnia frequently begins in conjunction with a
significant stress. As a result, many investigators have hypothesized that insomnia is
the result of internalization of emotions producing emotional arousal. Others have
hypothesized that insomnia can develop entirely from physiological activation, as in
phase-shift insomnia or use of stimulant medication. More recently, it has become
evident that insomnia often begins in individuals with a physiological disposition
who experience stress. This chapter examines evidence for physiological activation
in patients with primary insomnia and describes research that implicates physiologi-
cal activation as a key in the expression of insomnia and the medical risks associated
with this abnormal physiological activation. Appropriate treatment of insomnia
should be directed toward reduction in these risks.

Historical Studies of Insomnia

Following the development of modern recording methods, many studies reported
comparisons of poor sleepers or insomnia patients with controls on a range of physi-
ological measures with studies frequently showing increased rectal temperature,
heart rate, basal skin resistance, frontalis and mentalis EMG, beta and less alpha
frequencies in the EEG, and phasic vasoconstrictions prior to and during sleep in
poor sleepers and insomnia patients. However, results were not consistent across
studies. The fact that results were inconsistent was taken to indicate that either phys-
iological activation was not a major factor in all patients [2] or that wide variability
and small sample sizes may have made it difficult to show clear physiological dif-
ferences. The lack of control of daytime activity in the studies might also have
obscured differences. It was also possible that the involved physiological system(s)
differed from patient to patient or in different classes of patients, and that more
global measures, such as whole-body oxygen use, heart rate variability, or brain
metabolic activity in arousal areas, would more consistently show differences.
Finally, it was possible that physiological differences would be more apparent in
insomnia patients who were documented to have objective decrease in total sleep
time rather than those with only a subjective complaint.

Carefully controlled studies where psychophysiological insomnia patients were
required to demonstrate decreased sleep time based upon EEG criteria and were
carefully matched with objectively identified normal sleeping controls based on
age, sex, and weight [3] began to appear about 20 years ago. Whole-body metabolic
data collected for each minute across the night and for 20-min resting wake periods
following MSLT across the day showed that patients with objective insomnia had
significantly increased VO, both during sleep at night and during the day. VO, was
also significantly increased when data associated with awakenings, movements, and
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arousals was eliminated, and even when only SWS was examined. Whole-body
metabolic rate was also found to be significantly increased in patients with para-
doxical insomnia (despite no difference in sleep stage amounts) compared with con-
trols [4], although the difference was not as great as that seen in psychophysiological
insomnia patients. These physiological findings were supported by spectral analysis
of EEG that showed increased higher frequency EEG in the paradoxical insomnia
patients [5].

More recently, patients with insomnia have been shown to have specific changes
in brain metabolism that are consistent with their insomnia complaint. A study using
positron emission tomography (PET) showed that insomnia patients had higher glu-
cose metabolism during sleep and wakefulness. Of equal importance, insomnia
patients had a smaller decrease in glucose metabolism compared with controls in
arousal areas of the brain during NREM sleep [6]. The same authors have reported
more recently that both subjective and objective wake time during sleep is signifi-
cantly correlated with brain glucose metabolism in several pontine and thalamocor-
tical areas [7].

Similar careful studies of patients with psychophysiological insomnia and
matched normal sleepers who did not differ in age, weight, or usual time in bed at
night [8] have also been done to examine heart rate and heat rate variability.
Nocturnal heart data examined in 5-min blocks based upon sleep stage showed that
heart rate was lower and the variability was greater in the normal Ss as compared to
the insomnia patients. These results replicated higher heart rates found in a number
of earlier studies [9-11]. Varkevisser more recently reported a nonsignificant 4.1
BPM increase in insomnia patients compared to normal sleepers.

These same 5-min blocks of digitized heart data were analyzed by spectral analy-
sis to provide estimates of low-frequency and high-frequency spectral power. These
data were used to construct low-frequency power (LFP) and high-frequency power
(HFP) ratios that are, respectively, associated with sympathetic and parasympathetic
nervous system activity. LFP was significantly increased and HFP was significantly
decreased in insomnia patients as compared to normals across all sleep stages.

Other research has examined daytime function in insomnia patients to verify
their subjectively reported deficits in performance, mood, and alertness. The cumu-
lative partial sleep deprivation assumed to occur in chronic insomnia should pro-
duce daytime sleepiness or increased susceptibility to acute sleep loss in insomnia
patients. However, studies consistently found that these patients were not sleepier
than normal controls on multiple sleep latency tests (MSLT) and actually had longer
MSLT latencies (see review in [12]). Studies did find that insomnia patients made
more errors on a line tracing task, produced fewer responses in a word category test,
or performed worse on the Romberg (balance) test, but these results may be viewed
as demonstrating that patients have poor performance on tests where too much
arousal reduces steadiness or blocks higher order associates. Studies comparing
daytime performance in insomnia patients to normal controls generally did not find
differences on tests that are sensitive to sleep loss [13]. Based upon these results and
patient reports that they were fatigued or “washed out” during the day, it was
hypothesized that standard sleep and sleep loss tests were confounded in that they
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“simultaneously measure sleep need and hyperarousal, which is interfering with
sleep onset” ([14], p. 59).

In addition to the traditional MSLT, numerous studies have shown significant
positive correlations between physiological activation and sleep variables, usually
measured by heart rate and sleep latency [15-17]. Studies have shown that sleep
latency is reliably increased for up to 90 min in normal young adults after brief phys-
iological arousal (5 min of normal walking) and that increases in MSLT are paral-
leled by increased heart rate [18, 19]. Patients with insomnia tested in this model had
significantly longer sleep latencies than normals after rest (10.5 vs. 6.7 min), after a
brief walk to produce state arousal (16.2 vs. 13.0 min), and after the walk compared
to their own resting baseline [17]. The implication is that the insomnia patients have
chronic increased physiological activation accounting for the resting differences in
sleep latency but also continue to respond with additional state physiological activa-
tion that produces a further increase in sleep latency after a walk. These sleep latency
results were corroborated by heart rate, which increased from 59 bpm at rest to
62 bpm at the beginning of the MSLT after activity in the normals while increasing
from 63 to 65 bpm in the insomnia patients in the same conditions. These studies
directly support the concept of elevated trait physiological arousal directly associ-
ated with sleep latency in daytime naps in the insomnia patients.

Modeling Studies of Insomnia and Physiological Activation

In addition to poor sleep, it has been established that many patients with insomnia
will (a) report daytime fatigue or dysphoria; (b) have normal or longer than normal
MSLT values; (c) report increased stress; (d) have abnormal Minnesota Multiphasic
Personality Inventory (MMPI) values; and (e) subjectively misperceive their sleep
process. These findings are summarized in Table 4.1 (left column).

Because insomnia patients typically display both mood alteration and evidence
of physiological activation, differentiation of cognitive versus physiological pathol-
ogy as the primary causal factor has been difficult. Production of consistent and
long-lasting mood changes in normal individuals to test the effect of mood change
on sleep and daytime function is difficult. However, it is possible to produce a state
of chronic physiological activation and to follow these hyperaroused normals for the
development of both nocturnal and daytime symptoms of insomnia.

Caffeine 400 mg TID was given to 12 normal young adult sleepers for a week as
a means of increasing physiological arousal [20], and standard insomnia outcome
variables were measured. As expected, the chronic use of caffeine significantly
increased whole-body metabolic rate, which was used as the objective measure of
arousal level, and sleep efficiency was found to decline significantly. Responses
from the Profile of Mood States (POMS) suggested increasing dysphoria as caffeine
administration progressed (see Table 4.1, center column, for a summary of caffeine
effects). Initial caffeine administration produced an immediate significant increase
in vigor and tension (anxiety) followed by a decrease as caffeine administration
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Table 4.1 Variables that differentiate insomnia patients versus normal sleepers given caffeine
400 mg TID or the sleep on an insomnia patient. Data from normal sleepers who had situational

insomnia are also reported

Hyperaroused “Yoke” insomnia | Situational
True insomnia normals normals insomnia
MSLT Increased Increased® Decreased® Increased®
Metabolic rate Increased Increased® Increase PM® No difference
Decrease AM

Heart rate Increased Not measured Not measured Increased*
Body temperature Increased Increased Decreased® Not measured
Mood (tension, Increased Increased® Decreased” No change
confusion)
Mood (vigor) Decreased Decreased? Decreased® No change
Personality Increased Increased MMPI | No change No change
disturbance PT
Subjective sleep Overestimated Mild No change No change
Latency/wake overestimation

aSignificant differences reported in [20]
bSignificant differences reported in [21]

Significant differences reported in [28]

continued (significant for vigor). Fatigue was significantly increased at the end of
caffeine administration compared to placebo. These results were of interest because
they showed that the chronic daytime dysphoria and fatigue reported by insomnia
patients could be paradoxically produced by unrelenting physiological arousal.

The MSLT data revealed that sleep latencies were significantly increased through-
out caffeine administration as compared to baseline and withdrawal, which did not
differ. The mean latency after early caffeine use was significantly longer than the
latency after chronic caffeine use. Respective means for baseline, early caffeine, late
caffeine, and withdrawal were 10.7, 17.9, 13.4, and 11.3 min. Again, these increased
sleep latencies were similar to those seen in insomnia patients rather than normals.

The MMPI is a nontransparent measure of relatively stable personality charac-
teristics. At baseline, as expected, all of the MMPI values were characteristic of
normal young adults. However, after a week of caffeine administration, there was
movement toward increased pathology on all the clinical scales except MF, and the
change was statistically significant for the PT (anxiety) scale. These findings indi-
cated that even stable aspects of personality could shift significantly towards pathol-
ogy in a short time secondary to relatively simple physiological activation.

As can be seen from Table 4.1, Ss given caffeine had significant changes in the
direction of chronic insomnia patients on MSLT, metabolic rate, negative moods,
and personality. The data indicate that chronic hyperarousal with no predisposing
psychological component produced the typical pattern of poor sleep, mood change,
and personality change commonly seen in patients with psychophysiologic insom-
nia. However, it could not be determined from this data if the mood and personality
symptoms were produced by the hyperarousal or secondarily from the poor sleep
that was also produced.
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The Effects of Poor Sleep

It has been implied that increased physiological arousal, possibly even as an innate
phenomenon, produces an environment in which an individual is prone to report
insomnia. Many insomnia patients, however, feel that their sleep is the central prob-
lem and that the poor sleep leads to their symptoms of fatigue and dysphoria. To test
whether the insomnia sleep pattern by itself could produce hyperarousal and the
other symptoms of primary insomnia, the poor sleep found in insomnia patients was
produced for a week in normal young adults, and subjects were followed for the
development of insomnia symptoms [21]. Primary insomnia patients were identi-
fied by the standard sleep criteria mentioned earlier, and the sleep parameters of
those patients were used in a yoke-control fashion to produce comparable sleep in a
group of matched normal sleepers. It was hypothesized that if the yoked normal
sleepers developed the spectrum of secondary symptoms seen in the “true” insom-
nia patients after sleeping like the patients, then those symptoms could be seen as
secondary to the poor sleep. On the other hand, if the yoked normal sleepers did not
develop the symptoms seen in the “true” insomnia patients, then some factor other
than poor sleep itself would be responsible for those secondary symptoms.

In this study, the EEG sleep characteristics of primary insomnia patients were
reproduced in matched normal sleepers for a week. Sleep patterns were matched by
making experimental arousals and awakenings throughout the night in normal sleep-
ers to match the pattern of wake time and arousals seen in the patients with insomnia.
Since the EEG sleep produced in the study was similar to that found in patients
reporting insomnia, changes in the outcome variables should have reflected the con-
sequences of pure “insomnia” sleep. Table 4.1 provides a summary of typical find-
ings in patients with insomnia and compares those findings with the results of this
yoke-control study (right column). Changes secondary to the poor sleep produced in
the yoke-control study were clearly different from the symptoms most frequently
reported by insomnia patients. Insomnia patients typically have difficulty falling
asleep both at night and during the MSLT. However, both sleep latency and MSLT
data from the yoke-control study supported significantly increasing ease of falling
asleep as the nights of insomnia increased. Insomnia patients frequently have ele-
vated body temperature and whole-body metabolic rate. Except for an increase in
nocturnal metabolic rate probably associated with the experimental sleep disturbance
itself [22], the trends in the yoke-control study showed lower metabolic rate and
decreased body temperature during the day (both of these are increased in insomnia
patients). Insomnia patients typically report increased stress, anxiety, or depression.
However, in the yoke-control study, the state measures of tension and depression
decreased significantly during the study. Insomnia patients typically have elevated
MMPI scales, but the MMPI measures were unchanged in this study. Insomnia
patients report increased fatigue and decreased vigor, and similar changes were found
in the yoke-control study. However, these changes are also found during simple sleep
deprivation. Finally, insomnia patients overestimate their time spent awake during
the night. Despite increased awakenings and wake time in the yoke-control study, the
normal sleepers continued to estimate their wake time during the night correctly.
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The most parsimonious explanation for the results was that the insomnia sleep
pattern resulted only in partial sleep deprivation when imposed upon normal sleep-
ers. This interpretation is supported by rebounds of REM and SWS during the
recovery night after the seven nights of yoke-insomnia along with decreasing MSLT
values. These changes are classic signs of sleep loss. Decreases in vigor and body
temperature also suggested simple sleep loss. Since total sleep time in the study was
reduced to 6 h for a week, this could easily have resulted in partial sleep deprivation.
For example, a study by Rosenthal et al. [23] has shown increased sleepiness on the
MSLT after just one night of 5.6 h of sleep.

The data from this study showing that normal sleepers with the insomnia sleep
pattern became sleepier suggest that some patients with insomnia may suffer from
mild partial sleep deprivation. As in normal subjects, however, the degree of deficit
should be related to the amount of sleep lost and should typically recover after an
occasional night of improved sleep. In fact, one could hypothesize that poor sleep in
response to hyperarousal is an adaptive response that acts as a homeostatic mecha-
nism to cause partial sleep deprivation and reduce the impact of hyperarousal.
Unfortunately, in patients with chronic insomnia, a night of relatively good sleep
would remove a portion of the chronic partial sleep deprivation and leave the patient
more susceptible to the effect of hyperarousal on the next day. This situation leaves
patients in the uncomfortable situation of either suffering from hyperarousal or from
hyperarousal masked by sleep deprivation.

If the poor sleep of insomnia patients produces only mild sleep loss in matched
normal sleepers, how does one explain the consistent secondary symptoms reported
by insomnia patients? As can be seen from Table 4.1, the secondary symptoms of
insomnia patients appear in normal sleepers who are hyperaroused [20] but not in
normal sleepers actually given the poor sleep experienced by patients with insom-
nia. The major implication of such data is that it is the increased arousal and not the
poor sleep per se that is responsible for the symptoms. Another possibility is that the
development of these insomnia symptoms in patients is actually dependent upon
poor sleep interacting with personality variables in the insomnia patient. If this is
the case, then one would expect that insomnia patients having particularly poor
nights of sleep would experience an exacerbation of their insomnia symptoms.

Poor Sleep in Insomnia Patients

In a following study [24], it was hypothesized that if nocturnal sleep parameters
produced the daytime dysphoria reported by patients with insomnia, then sleep
maintenance insomnia patients who were kept awake even longer than usual during
the night should have had increased dysphoria during the following day. To test this
hypothesis, patients with sleep maintenance insomnia were allowed only 80 % of
their already reduced total sleep each night for seven consecutive nights. This sleep
reduction was accomplished by waking patients at the end of each quarter of the
night if they accumulated more than 80 % of their baseline sleep for that quarter of
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the night (while holding time in bed for the entire night at the baseline level). This
paradigm produced very poor sleep (average total sleep of 4.2 h on each night for
the week).

This reduction of total sleep time by experimental awakenings resulted in a signifi-
cant decrease in daytime MSLT values in these insomnia patients. After seven nights
of 4.2 h of sleep, MSLT values had decreased from 15.6 to 11.1 min. While this reduc-
tion was statistically significant, the 11.1-min value was still within the normal range
for the MSLT. In comparison, when total sleep was reduced to 5 h per night in normal
young adults [25], sleep latency on the MSLT was reduced to 41 % of baseline com-
pared to a reduction to 71 % of baseline in our insomnia patients. These results indi-
cated that while the insomnia patients did show a small increase in sleepiness after
sleep restriction, the change was not consistent with the change in normal sleepers
after similar sleep restriction. In fact, the insomnia patients did not become pathologi-
cally sleepy on the MSLT, and this probably indicated the degree to which their
hyperarousal was successful in masking their sleep tendency. Of equal interest,
patients did not report significant decreases in their sleep quality or show changes in
their personality or physiological parameters consistent with more severe insomnia
when their wake time during the night was increased by 2 h. One conclusion from
such data is that the reports of poor sleep quality and daytime dysphoria from insom-
nia patients are not directly related to their EEG sleep at all but rather to their level of
arousal [26]. In support of these results, Chambers and Kim [27] reported a signifi-
cant negative correlation between state anxiety at bedtime and reports of feeling
rested the next day in insomnia patients despite the fact that neither anxiety nor
reports of feeling rested were significantly correlated with sleep values.

The Development of Insomnia

It is well known that the incidence of insomnia increases with age. This increase
could be associated with increasing sympathetic nervous system dominance that is
also associated with age, or the increased insomnia could be associated with cogni-
tive or behavioral changes. Unfortunately, little empirical work has examined how
insomnia starts or develops. One theory holds that individuals placed in a situation
of temporary stress develop poor sleep hygiene or inappropriate conditioned
responses to their sleep environment. Then, the poor hygiene or inappropriate
responses continue to produce poor sleep after the period of stress passes.

One study exposed 50 normal young adults to a series of stressful experiences
including first night in a sleep laboratory, 3-h phase advance of sleep time, 6-h
advance of sleep time, and sleep following administration of caffeine 400 mg 30 min
prior to bedtime [28] to look at individual responses to temporary stress.

It was found that some Ss continued to have nearly normal nights of sleep even
after a 6-h phase advance of bedtime or significant caffeine while other Ss had poor
sleep following all of the stresses. A large number of Ss participated in this study so
that it was possible to form “extreme” groups—in this case the 25 % of the population
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that slept best on the first night in the laboratory (good sleepers) and the 25 % who had
the worst sleep on that night (situational insomnia). Subjects who had poor sleep on
their laboratory adaptation night (and were therefore called the “situational insomnia”
or SI group) also had increased MSLT latencies on the day that followed. They then
had normal sleep on the baseline night that followed (adaptation to the first-night
stress) but then had significantly worse sleep on the phase advance nights and after
caffeine administration. The SI group also had very poor sleep after caffeine admin-
istration but surprisingly, their MSLT after caffeine administration was significantly
increased. The good-sleep group did not have any significant changes in their MSLT
throughout the study. The implication is that the SI group was both more sensitive to
all of the stresses in terms of the production of poor sleep and more sensitive to the
arousing effect of caffeine.

This study also examined other differences between the SI and good-sleeping
groups (see Table 4.1, far right column). No significant differences were found on
the MMPI or mood measures. Whole-body metabolic rate was nonsignificantly
increased in the SI group. The SI group was found to have increased heart rate,
increased low-frequency EKG spectral power, and decreased high-frequency EKG
spectral power compared to the good sleepers. These physiological findings in “pre-
insomnia” patients suggest that their existing hyper-reactivity to sleep-related stress
and caffeine could be secondary to elevated sympathetic nervous system activity
and that this could be a marker for the development of chronic insomnia at a later
date. The finding of elevated physiological activity prior to mood change, personal-
ity change, or complaint of chronic insomnia provides another clue that underlying
physiology could also be the key to the later development of psychological and
behavioral insomnia symptoms.

A recent animal study has taken this approach of producing situational insomnia
a step further. In this study, male rats were placed in a cage previously occupied by
a male rat, which produces a stress response (anticipating the return of an outsider)
[29] to produce an acute stress response. Rats exposed to this stress took longer to
fall asleep (59 min vs. 32 min in controls) and had increased wakefulness during
sleep. The rats were sacrificed 5.5 h later, and Fos expression was found to be sig-
nificantly elevated in the cerebral cortex, limbic system, and parts of the arousal
(specifically locus coeruleus) and autonomic systems compared with controls.
However, Fos expression was also found in the sleep-promoting areas of the brain.
These dual findings suggested that the rats were showing “simultaneous activation
of the sleep and arousal systems” [29] (p. 10173). Other data showed that lesions in
the limbic system or arousal system at the identified sites of similarly stressed rates
were associated with improved sleep. The finding of activation in brain sleep centers
is an indicator that the poor sleep was not secondary to reduced drive for sleep but
rather to abnormal activation in arousal systems when sleep was attempted. Human
physiology is different from the rat, but this study shows the value of an animal
model for understanding the neurophysiological impact of insomnia, identifying
sites of arousal/activation and the potential for development of agents to target spe-
cific brain arousal sites.
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Altered regional brain function has also been found in human neuroimaging
studies. Initial studies showed that primary insomnia patients had less decline in
metabolism during sleep in the reticular system, hypothalamus, thalamus, insular
cortex, amygdala, and hippocampus compared with controls. This suggested
increased general arousal and increased activity in the “emotional arousal areas” of
the brain [6]. In another study, positive correlations between wake time during sleep
and brain metabolic rate in areas associated with emotion were found [7]. In addition,
treatment with eszopiclone in primary insomnia patients reduced NREM metabolism
in brainstem arousal centers, thalamus, and parietal cortex [30]. Other studies have
shown reduced GABA in insomnia patients [31] (and see review in [32]). Inconsistent
changes have been reported in hippocampal volume [32], and more consistent reduc-
tions have been seen in gray matter in the left orbitofrontal cortex [32].

Medical Implications of These Physiological Arousal Data

Recent reviews have summarized the current knowledge of significant alterations in
cardiac measures, hormone measures, metabolic measures, and EEG measures seen
in patients with insomnia as compared with controls [12, 33]. However, of more
importance, recent work has also begun to show how the abnormal arousal associ-
ated with insomnia is related to specific medical risk.

Elevated Blood Pressure/Hypertension

It would be expected that increased sympathetic activation in insomnia patients
associated with increased heart rate and altered heart rate variability would also
have an impact on blood pressure. Lanfranchi et al. [34] documented significantly
higher systolic blood pressure and decreased systolic pressure dipping across the
night in primary insomnia patients compared with controls. The difference in sys-
tolic blood pressure of 9 mmHg was significant despite the fact that there were no
sleep-stage differences between the groups. This suggests that it was not differences
in EEG sleep, such as increased wake time or arousals, that caused the blood pres-
sure difference. It also suggests that nocturnal blood pressure could be even more
abnormal in insomnia patients with objective sleep deficits.

Many studies have shown an association between insomnia and elevated cardio-
vascular risk (see meta-analysis by Schwartz et al.) [35]. In a large study including
PSG recordings, Vgontzas et al. [36] have shown an elevated risk for hypertension
in patients with insomnia who also slept for 6 h or less on their PSG but not for
insomnia patients who slept more than 6 h on their PSG or normal subjects who slept
less than 5 h on their PSG. The most significant hypertension risk was in insomnia
patients with a PSG sleep time of 5 h or less. These data show that hypertension risk
increases as PSG total sleep time decreases in patients with insomnia. This study was
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the first to suggest that medical risk for insomnia patients is dependent upon the
severity of the insomnia [36]. It is also one of few studies to classify severity of
insomnia based upon an objective measure of total sleep time. Risk data such as
these suggest for the first time that the major goal for the treatment of insomnia
should be directed toward reduction in medical risk and that the appropriate mecha-
nism is by increasing total sleep time above set amounts, such as 7 h per night. One
study in patients with treated hypertension showed that many continued to have poor
sleep and a non-dipping blood pressure pattern at night. The abnormal non-dipping
blood pressure (and sleep) was significantly improved when patients with poor sleep
were treated with zolpidem 10 mg at bed time [37].

Glycemic Control/Diabetes

Several studies have shown an association between insomnia and elevated diabetes
risk (see review in [38]). Patients with diabetes and insomnia have elevated insulin,
IP-10, and leptin compared with diabetes patients without insomnia [39]. Vgontzas
et al. [40] found that patients with objective insomnia who slept 6 h or less were at
increased risk for diabetes while patients with insomnia who slept for more than 6 h
were not. Normal sleepers who slept less than 5 h in the lab were not at risk. Again,
the data consistently suggest that the risk for diabetes or abnormal glycemic control
increases as insomnia severity increases, as measured by complaint of insomnia and
total sleep time reduction, and these are both necessary for the increased risk.
Treatment with 2 mg of prolonged-release melatonin administered to type 2 diabe-
tes patients with subjective insomnia significantly improved sleep efficiency and
glycemic control as measured by HbAlc [41].

Depression

Insomnia is known to be a strong predictor for the later development of depression, as
shown in a recent meta-analysis [42]. One study that included both PSG and subjec-
tive data in a sample of 711 patients with depression found that 73 % of patients
reported insomnia symptoms and concluded that objectively measured prolonged
sleep latency and short sleep duration independently or in conjunction with subjective
insomnia were risk factors for poor depression treatment outcome [43]. Another study
with PSG data from a large sample has shown that the odds of developing depression
7.5 years after PSG were highest (also significant) based upon short sleep time at
baseline [44]. Persistence of insomnia and worsening of poor sleep into insomnia also
significantly increased the odds of depression at follow-up [44]. Several studies have
also shown that concomitant treatment of insomnia and depression results in both
improved sleep and a more rapid clinical response with lower doses of antidepressant
medication compared with only antidepressant therapy [45, 46].
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Immune Function

Reduced sleep impacts the immune system. Two studies have directly examined
immunity in primary insomnia patients and controls and have shown significant
decreases in the numbers of CD3+,CD4+ and CD8+ T cells [47] and with reduced
NK-cell responses [48] in patients compared with controls. Other large studies have
shown a relationship between poor sleep and infection, specifically upper respira-
tory infection [49], response to viral challenge [50], and pneumonia risk [51].
However, insomnia treatment studies to examine improvement in immune function
with increased total sleep have not been done.

Mortality

Questionnaire studies looking for links between insomnia and mortality have been
inconsistent (see review in [38]). Three recent studies found an increased risk for
all-cause death for patients reporting nearly everyday insomnia [52]; decreased sur-
vival for patients with insomnia and COPD [53]; and increased mortality within a
year of inpatient re-habilitation in relation to Pittsburgh Sleep Quality Index scores
[54]. Unfortunately, all studies were limited by inability to actually diagnose insom-
nia or differentiate it from poor sleep caused by other sleep disorders. A large-scale
PSG study [55] that controlled for sleep-disordered breathing (and age, race, educa-
tion, BMI, smoking status, alcohol-use depression, hypertension, and diabetes)
showed a significantly increased risk of mortality in males with insomnia with
objective sleep time of less than 6 h, but not for males with insomnia who slept
longer or normal males who slept less than 5 h. A recent study examined risk of
mortality at a 20-year follow-up from patients earlier classified as having no insom-
nia, intermittent insomnia, or persistent insomnia and found an increased risk of
all-cause mortality and specific cardiopulmonary mortality in patients who had ear-
lier reported persistent insomnia [56]. These latter patients also had higher CRP
levels at baseline and a more rapid increase in CRP over time indicating a possible
role for inflammation in the development of cardiopulmonary diseases [56]. Another
study has shown that CBTI without sleep restriction was associated with reduced
risk of a high CRP level [57].

Discussion

It is generally accepted that there are changes in several physiological systems in
association with primary insomnia. Current research has attempted to refine our
understanding of the relationship between physiological arousal, poor EEG sleep,
psychological status, and subjective report of insomnia. The finding that experimen-
tally produced chronic physiological arousal in normal young adults produces the
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mood and personality changes seen in insomnia patients provides a compelling
description of how chronic insomnia could develop in physiologically susceptible
individuals. The studies showing that the poor sleep of insomnia patients by itself
does not produce the arousal, mood, and personality characteristics of patients and
that the production of much worse EEG sleep in insomnia patients does not magnify
symptoms lead to the conclusions that (1) the symptoms produced by chronic physi-
ological arousal were not mediated by the poor sleep that was produced and (2) the
symptom complex that was associated with psychophysiological insomnia is not
really a sleep disorder but rather an arousal disorder. Finally, the importance of
physiological arousal as the harbinger of insomnia was enhanced by the finding of
elevated heart rate and cardiac spectral activity in normal subjects with no sleep
complaint who were found to have EEG-defined situational insomnia and specific
physiological activation. These data have been extended by rat studies identifying
activation in specific brain sites during sleep. These research findings have set the
stage for our current understanding of insomnia as a physiological hyperarousal
disorder that increases the risk for significant medical sequelae.

We have recognized for many years that some patients have lifelong problems
with excessive sleepiness secondary to disorders such as narcolepsy or idiopathic
hypersomnolence. The extent to which these disorders demonstrate a failure of the
sleep system versus a failure of the arousal system can be debated. Certainly, these
disorders are commonly treated with medications that have direct impact by increas-
ing CNS arousal. Recognition that another group of patients suffer from the oppo-
site lifelong problem (hyposomnolence or hyperarousal) has been more difficult. At
this point, much work has identified the physiological markers of chronic
hyperarousal in insomnia patients. What is left is changing how we identify insom-
nia and choose our treatment goals.

Insomnia has always been diagnosed based upon subjective report of long sleep
latency or increased wake time during sleep. Treatment has always been directed
toward improving these subjective symptoms. Unfortunately, symptomatic relief
may not always offer sufficient treatment for the real medical risks associated with
insomnia. For example, sleep restriction therapy, which has strong efficacy because
it significantly reduces time in bed and total sleep time with the goal of improving
sleep latency and sleep efficiency, does produce sleepiness and degraded perfor-
mance [58] and may also increase medical risks associated with further reduction in
objective total sleep time in insomnia patients [59].

Recent findings of an association of insomnia with risk of significant medical
consequences and specifically a dose—response relationship between objective total
sleep time and risk for hypertension, diabetes, depression, and mortality for the first
time provide empirical support that insomnia should be identified based upon objec-
tive total sleep time and treated specifically to increase objective total sleep time
above 7 h per night because sleeping for 7 h or longer, even with a patient complaint
of poor sleep, was not associated with increased risk of significant medical conse-
quences. Important data showing that improvement of objective total sleep time
above specific cutoffs actually results in reduced risk of medical consequences
remain to be shown conclusively, although studies do support increased total sleep
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time in some areas [38, 57]. However, the association of insomnia, defined as short
objective total sleep time, with medical consequences is not surprising in light of
large accumulating knowledge that partial sleep deprivation for only a few days in
normal individuals is associated with significant movement toward medical pathol-
ogy in several dimensions including hypertension, glycemic control, hormone lev-
els (particularly leptin, ghrelin, and cortisol), inflammation, and immune function
(see [59] for review).

A recent review [38] suggests that an insomnia consult needs to look much more
like a primary care consult. Medical history including measurement and history of
blood pressure and a number of clinical values including thyroid levels, blood
chemistry, CRP, HbAlc, and CRP are needed. A measure of objective total sleep
time can provide a baseline and determine the level of risk. Treatment directed to
increase objective total sleep time should reduce risk, and follow-up measurement
of objective sleep and clinical lab results should show improvement in medical risk
areas. Periodic review of objective sleep times with yearly clinical labs would sup-
port continuing clinical efficacy of treatment.

Diagnosis and treatment of insomnia have often been neglected, and many
patients have not received diagnosis or treatment because the risk associated with
reported long sleep latency or wake during sleep did not seem as great as the poten-
tial risks of treatment with hypnotics. Understanding the physiological basis of
insomnia and the resulting multiple medical risks fundamentally changes our under-
standing of this disorder. Appropriate treatment holds the potential to reduce risk in
several core clinical areas and changes the risk/benefit ratio so that identification
and treatment of insomnia at the primary care level is now an important goal.
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Chapter 5
Prognosis and Complications

Ramadevi Gourineni

Abstract Chronic insomnia is a persistent disorder with periods of remissions and
relapses. Persistence rates vary between 40 and 75 % over 1-20 years and are higher
in women and older adults. Initial insomnia severity can predict the longitudinal
course of this disorder and subjects with severe symptoms are three times more
likely to have persistent insomnia with relapses. When left untreated, it is associated
with negative psychiatric and medical outcomes, although the bidirectional relation
between insomnia and these disorders is difficult to understand. Insomnia is associ-
ated with a two- to fourfold increased risk of developing depression, and this risk
can be seen even up to 30 years later. Persistent insomnia can be associated with
negative treatment outcomes during depression therapy, and is a risk factor for
increased episodes of depression relapse and suicidal behavior. Insomnia is also
associated with neurocognitive impairment, but its role as a risk factor for dementia
is less clear. Insomnia is a risk factor for obesity, diabetes, hypertension, cardiac
disease, and stroke, particularly when associated with short sleep duration. Insomnia
is also a major public health issue and is associated with absenteeism, reduced work
productivity, and increased disability, accidents, and health care costs. The indirect
costs of untreated insomnia clearly outweigh the potential direct costs of treating it.
Therefore, insomnia should be recognized and managed early in its course.

Keywords Insomnia ¢ Depression ¢ Neurocognitive impairment * Obesity
Diabetes * Hypertension ® Cardiovascular disease * Absenteeism

Prognosis and Complications

The prognosis of insomnia is difficult to discuss due to the sparsity of studies evalu-
ating its longitudinal course. Chronic insomnia is however known to fluctuate over
time, with periods of remissions and relapses [1—4]. Available studies show that the
rate of insomnia persistence varies between 40 and 75 % over 1-20 years and is
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Table 5.1 Psychiatric and medical consequences of insomnia

Consequences of insomnia

Psychiatric illness Depression, anxiety, substance abuse
Neurocognitive Cognitive impairment, dementia
function

Metabolic disorders Diabetes, dyslipidemia, and obesity

Cardiovascular disease | Coronary heart disease, congestive heart failure, hypertension, stroke

Burden of illness Absenteeism, presenteeism, reduced work performance, health care
utilization, quality of life, and nursing home placement

higher in women and older adults [1-3, 5, 6]. Initial insomnia severity can predict
the longitudinal course of insomnia, and individuals with severe insomnia symp-
toms are three times more likely to have persistent insomnia with relapses [1]. There
is an association between insomnia and mortality, particularly in men with short
sleep duration [7, 8]. It can also predict premature death in young adults and is
associated with shorter survival in older adults during the post-acute rehabilitation
period [9, 10].

Keeping the high rate of insomnia persistence in mind, treatment should be initi-
ated after initial evaluation. When left untreated, insomnia is associated with nega-
tive health outcomes (see Table 5.1) and mortality. The negative health outcomes of
insomnia, as well as its burden on the industrial sector, health care system, and
society are discussed in this chapter.

Psychiatric Disorders

* Insomnia is a core symptom of psychiatric illness.

* People with insomnia have a two- to fourfold increased risk of developing
depression.

» Persistent insomnia during depression treatment predicts poor treatment
response, increase in depression relapses, and increase in suicidal behavior.

* Insomnia is associated with substance abuse.

There is a strong link between insomnia and psychiatric illness. Insomnia may be
a symptom of or a risk factor for psychiatric disorders. The bidirectional relation-
ship between the two makes it difficult to understand which is the cause and effect.
In addition, when present, insomnia may affect the course and effectiveness in treat-
ment of these disorders.

Insomnia is a core symptom of psychiatric illness, particularly depression and
anxiety disorders. Up to two-thirds of subjects report insomnia complaints during a
major depressive episode [10, 11]. In addition, 30—60 % of patients with insomnia
will have an underlying psychiatric illness [6, 12—16].

People with insomnia have a two- to fourfold increased risk of developing
depression [6, 17-21]. This vulnerability is seen throughout the lifecycle from
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adolescence to elderly adulthood [18, 22, 23]. The John Hopkins Precursors study
followed 1053 young men who provided information about sleep habits during
medical school. During the median follow-up of 34 years, the relative risk (RR) of
developing subsequent clinical depression was two times higher in subjects who
reported insomnia in medical school [18]. In addition insomnia can be associated
with self-harm and suicidal behavior in both adolescents and adults [22, 24-26]. Of
all the risk factors studied, the strongest predictor of depression is the presence of a
current sleep disturbance [21, 27]. When the frequency and severity of insomnia
symptoms are greater, the association with depression is stronger [28]. The use of
sleep medication also independently predicts depression [23, 29]. Although the
cause is not clear, the observed associations may reflect a common vulnerability in
individuals for both insomnia and depression.

Insomnia is one of the most persistent symptoms in people with depression.
When present, it is associated with increased severity and duration of depressive
symptoms, poorer response to treatment, and an increased rate of depression
relapses [30-34]. Among elderly people with major depressive disorder those with
insomnia symptoms were 1.8-3.5 times more likely to remain depressed than those
without them [35]. Outcomes of depression treatment with psychotherapy, pharma-
cotherapy, and combination psycho-pharmacotherapy were worse in individuals
with persistent insomnia [30]. In summary, insomnia may not respond to standard
depression management and needs to be treated independently. In addition, early
management of insomnia symptoms in depressed patients may help improve depres-
sion treatment outcomes and prevent recurrence of depressive episodes.

In a study looking at the effect of early insomnia treatment in depressed individu-
als, eszopiclone/fluoxetine cotherapy showed an improvement in measures of sleep
and depression, compared to placebo [36, 37]. Although both groups received
fluoxetine, the eszopiclone group demonstrated a significantly greater improvement
in depressive symptoms [37]. These findings further emphasize the need for early
management of insomnia, but more trials are needed to study the effects of other
insomnia therapies for longer periods of time.

Insomnia symptoms are also associated with substance abuse [22, 38-40].
Adolescents with insomnia, short sleep duration, and large weekday-weekend bed-
time differences have higher odds of using alcohol and other drugs [38]. Heavy
drinking is linked to the frequency of insomnia symptoms and veterans who misuse
alcohol are more likely to endorse suicidal ideation [39, 41]. Careful screening for
potential alcohol and substance abuse should be part of insomnia evaluation.

Neurocognitive Function

Most studies support a link between insomnia and cognitive decline. The associa-
tion with cognitive decline is seen in both middle-aged and older adults and is stron-
ger in men than women [42-48]. There is however a study which shows increased
cognitive impairment in elderly women reporting regular difficulty with sleep
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compared to those without [49]. Insomnia in special populations such as congestive
heart failure may also be associated with impaired cognition [50]. Both subjective
and objective measures of sleep initiation and maintenance were associated with
cognitive impairment [45, 4749, 51]. People with insomnia performed worse on
tests of attention, abstract problem solving, visuospatial reasoning, and memory
including working, episodic, long-term, and verbal memory [43, 51, 52]. They also
had problems with processing speed and inhibitory function [52]. However, the
studies discussed are cross sectional or retrospective in nature and lasted no longer
than 2-3 years. The bidirectional relation between insomnia and cognitive impair-
ment is therefore difficult to understand.

Unlike with cognitive impairment, most studies do not support an association
between insomnia and dementia [53]. However the study results are mixed and one
study did show a strong association, particularly when hypnotic medications are used
[54]. Use of hypnotic medications is associated with a twofold greater risk of devel-
oping dementia, regardless of the type of hypnotic used [54]. In addition, the associa-
tion is stronger in the 50-65-year age group, and when higher doses or medications
with longer half-life are used [54]. The effect was likely more difficult to see after the
age of 65, since dementia becomes more common then. For this reason, hypnotic
medications should be used sparingly in middle-aged to older adults with cognitive
impairment. Cognitive and behavioral therapies should be tried first in this age group.

Structural brain changes may be seen in patients with insomnia, but results from
studies are not consistent. Brain imaging studies in patients with primary insomnia
have shown reduced hippocampal volume bilaterally, smaller volumes of CA3 and
dentate subfields, and reduced gray matter in the left orbitofrontal cortex (LOFC)
[55-58]. Other studies were unable to replicate these findings [59, 60]. When
changes were found, they were associated strongly with the severity of insomnia
symptoms [56, 57].

Metabolic Disorders

The relation between short sleep duration and to a lesser extent long sleep duration
with obesity and diabetes has been reported [61-65]. Insomnia symptoms and
insomnia disorder are also associated with these and other metabolic conditions.
Body mass index (BMI) has been associated with persistent and increasing insomnia
symptoms including difficulties with sleep initiation and maintenance [66, 67].
These associations are also seen in children and adolescents. Frequent nocturnal
awakenings in children are associated with childhood obesity odds ratio (OR=1.7),
and teens with difficulty falling asleep have higher BMIs ranging from 0.86 to 1.41
units [68, 69]. Poor sleep quality is shown to be related to increased nighttime eating,
and this may partly explain the relationship between sleep quality and obesity [63].
Chronic insomnia is associated with a high risk of diabetes and the risk is highest
in individuals who sleep 5 h or less (OR=2.95), and between 5 and 6 h (OR=2.07)
[70]. Chronic insomnia with short sleep duration is likely a more pathological form of
insomnia [71] (Table 5.2). Individuals with insomnia symptoms such as difficulty
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Table 5.2 Medical consequences of chronic insomnia with short sleep duration

Author, year | Variable Study type Findings
Vgontzas, Mortality Longitudinal Mortality was significantly
2010 increased in men with chronic

insomnia with <6 h of sleep
(OR=4.33), compared to insomnia
with longer sleep duration and GS.

Fernandez- Neuropsychological | Cross sectional Chronic insomnia with <6 h sleep
Mendoza, performance showed poorer performance in
2010 processing speed, set-switching

attention, and visual memory errors/
omissions compared to insomnia
with longer sleep duration and GS.

Vgontzas, Obesity Longitudinal Highest incidence of obesity

2013 (BMI>30) (OR=2.18) was seen in
poor sleepers with <5 h sleep and
second highest with 5-6 and 6-7 h
of sleep (OR=1.18-1.19) compared
to longer sleep duration and GS.

Vgontzas, Diabetes Cross sectional Highest association with diabetes
2009 was seen in subjects with chronic
insomnia with <5 h of sleep
(OR=2.95) and 5-6 h (OR=2.07)
compared to longer duration and GS.

Vgontzas, Hypertension Cross sectional Highest association of HTN was
2009 seen in chronic insomnia with <5 h
sleep (OR=5.1) and second highest
with 5-6 h (OR=3.5) compared to
longer duration and GS.

Fernandez- Hypertension Longitudinal Highest risk of HTN was seen in

Mendoza, chronic insomnia with <6 h sleep

2012 (OR=3.8), compared to 6 h or more
and GS.

OR odds ratio, GS good sleepers, BMI body mass index, HTN hypertension

maintaining sleep and early-morning awakenings lasting longer than 2 weeks were
also found to have elevated HbA 1c levels in a dose—response fashion [72]. In addition,
diabetic individuals with insomnia have a 23 % higher fasting glucose level, a 48 %
higher fasting insulin level, and an 82% higher homeostatic model assessment
(HOMA) level [73]. In summary, insomnia symptoms are associated with obesity and
diabetes and the risk of diabetes is particularly high in chronic insomniacs with short
sleep duration. Insomnia in diabetics may also contribute to poorer glucose control.

Cardiovascular Disease

It is well know that sleep-disordered breathing is linked to hypertension (HTN) and
cardiovascular disease (CVD) [74-76]. Although insomnia was previously not con-
sidered a risk factor, it is being increasingly linked to these disorders. Insomnia is



64 R. Gourineni

associated with a high risk of HTN, particularly when associated with short sleep
duration [77-80]. The risk is highest in insomniacs with less than 5 h of sleep and
second highest with 5-6 h of sleep, compared to insomnia with longer sleep dura-
tion and good sleepers [77]. A study using MSLT as a measure of physiological
hyperarousal found that insomnia with hyperarousal (MSLT > 14 min) is associated
with a significantly higher risk of developing hypertension in a dose—response man-
ner [81]. The risk of HTN is related proportionately to the frequency of insomnia
symptoms, based on medication prescription data [82]. Although most of these
studies are cross-sectional, a longitudinal study was performed demonstrating that
chronic insomnia with objectively measured short sleep duration (OSSD) is a sig-
nificant risk factor for incident HTN [83]. Individuals with chronic insomnia who
sleep less than 6 h had 3.8 times higher odds of developing HTN than those who
slept 6 h or more [83]. Presence of insomnia may also effect the treatment of hyper-
tension. Poor sleep quality is shown to be more prevalent in women with treatment-
resistant hypertension than those without it [84].

Insomnia is associated with an overall 45 % increased risk of developing or dying
of cardiovascular disease [85]. Insomnia itself may not be related to cardiovascular
disease, unless associated with short sleep duration. Short sleepers reporting insom-
nia symptoms had the highest risk of overall cardiovascular events [86-90]. This
relation was seen among various ethnic groups, including older American-Indians
and people of Chinese origin in Taiwan [88, 89]. A dose-dependent effect was also
seen between the number of insomnia symptoms and the risk of heart failure [91].
Nightshift workers with insomnia during daytime and nighttime had a 3.07-fold
increased risk of developing CVD, compared to those without insomnia [92]. A
2.79-fold increase risk of developing CVD was also seen in day workers with
insomnia. These results suggest that insomnia accentuates the cardiovascular risk
reported with nightshift work [92].

One study also reported a 54 % increased risk of developing ischemic stroke in
subjects with insomnia, compared to those without insomnia [93]. Subjects with
persistent insomnia also have a higher 3-year cumulative incidence rate of stroke
compared to subjects in remission [93]. Although these findings are impressive,
more studies need to be conducted to better understand the relation between insom-
nia and stroke.

Higher nighttime systolic blood pressure (SBP), as well as blunted daytime-to-
nighttime dipping of SBP, is seen in normotensive subjects with chronic insomnia
[94]. Although these findings are in normotensive subjects, they suggest a possible
mechanism that links insomnia with HTN and CVD [94]. In addition, insomnia with
OSSD may be a more severe phenotype of the disorder [71]. Unlike insomnia with
normal sleep duration, insomnia with OSSD is associated with medical comorbidity
including obesity, diabetes, dyslipidemia, HTN, and CVD [70, 77, 83, 86, 95, 96].
Studies have shown that chronic insomnia with OSSD is associated with activation
of both limbs of the stress system including the hypothalamic pituitary adrenal
(HPA) axis and the sympatho-adrenal-medullary (sympathetic) axis, which corre-
lates positively with objective measures of sleep continuity including total wake
time (TWT) and wake after sleep onset (WASO) during overnight polysomnography



5 Prognosis and Complications 65

[97, 98]. Elevations of cortisol, norepinephrine, and catecholamine metabolites are
seen not only at night, but also during the entire 24-h period, suggesting 24-h activa-
tion of the stress system [97]. The greatest 24-h elevation of cortisol and adrenocor-
ticotrophic hormone (ACTH) is seen in the evening and first half of the night [98].
In summary, insomnia with OSSD is associated with activation of the stress system
and this activation correlates positively with objectively measured sleep disturbances
during overnight polysomnography [97, 98]. This phenotype of insomnia is impor-
tant to recognize, since it is associated with higher medical consequences.

Burden of Illness

Insomnia is a major public health issue and a burden to society. It contributes to
absenteeism, reduced work productivity, and increased disability, accidents, and
health care costs. Insomnia is a significant predictor of sick leave and insomniacs
miss work almost twice as often as individuals without insomnia [99—-101]. One
study showed that insomnia is the strongest predictor of sick leave among 36 vari-
ables studied [102, 103]. The level of absenteeism is also linked to the severity of
insomnia symptoms, but the degree varies between studies [102, 104]. In a detailed
evaluation, the mean number of hours absent from work for 3 months was the highest
in subjects with insomnia syndrome, compared to subjects with insomnia symptoms
and good sleepers [104]. A report of sleep disturbance also predicted the increased
likelihood of taking long-term sickness leave (>90 days) 2 years later [105].

A study across job categories found a higher level of absenteeism among blue-
collar workers with insomnia compared to white-collar workers (64 % vs. 54 %),
and the duration of absence was the longest in women and workers in managerial
roles [100]. Sleep complaints are also associated with increased school absentee-
ism in adolescents between the ages of 16 and 19 years (OR=3.26) [106]. Large
differences between weekday and weekend bedtimes and daytime tiredness con-
tribute to this [106]. Two studies looked at the long-term cost-effectiveness of
treating primary insomnia with eszopiclone and showed reduced costs associated
with worker absenteeism [107, 108]. In summary, insomnia is associated with
short-term and long-term sickness absence, as well as school nonattendance. The
level of absenteeism is also linked to the severity of insomnia. Treating insomnia
may reduce the costs associated with worker absenteeism, but this needs to be
studied further.

Workplace performance and productivity are also affected by insomnia [104].
Workers with poor sleep are 2.5 times more likely than good sleepers to report diffi-
culty with occupational activities [109]. When the work productivity and activity
impairment (WPAI) questionnaire developed by Bolge was administered, subjects
with insomnia were found to have a 13 % higher score for presenteeism (impairment
at work/reduced on the job effectiveness) and a 10.3 % greater work productivity loss
(combination of absenteeism and presenteeism) than subjects without insomnia
[110]. Menopausal women with chronic sleep maintenance insomnia did not show
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increased absenteeism, but after administering the WPALI, 17.3 % greater productivity
impairment was seen compared to women without insomnia [111]. A greater number
of subjects with severe insomnia report being less energetic and efficient at work, as
well as difficulty with completing complicated tasks, compared to good sleepers
[112]. They also report making errors at work, which may have resulted in serious
consequences (15 % vs. 6 %) [100].

Perception of poor career progression and poor job satisfaction is also linked to
insomnia [113]. Significantly lower job performance scores were found in white-
collar workers with insomnia compared to good sleepers in a study using a six-item
job performance scale to measure job performance [114]. A study in navy seamen
showed that poor sleepers performed less effectively in all measures of navy perfor-
mance and showed poor career advancement in the navy [115]. Another study how-
ever failed to show differences between insomniacs and good sleepers when asked
to rate achievement of their annual objectives [114]. While insomnia seems to be
linked to absenteeism, work productivity, and job satisfaction, it is not clear if these
factors are eventually related to the achievement of long-term goals and career
advancement in jobs, and this should be further studied.

In addition to its effect on work productivity, insomnia is also a strong predictor
of permanent work disability, though the extent varies between studies (OR=1.66—
4.56) [116]. Also, out of the subjects receiving disability pension (DP), 33 % of men
and 41 % of women report insomnia symptoms [117]. Insomnia also plays a stron-
ger role in DP when it is comorbid with pain [118].

Most studies show that insomnia is associated with an increased risk of acci-
dents. Work-related accidents are higher in subjects with insomnia [112]. The
National Sleep Foundation poll found a significantly higher rate of work-related
accidents and injuries in subjects who reported a sleep latency of >30 min [119].
Motor vehicle accidents due to sleep disturbance are usually the result of sleep
apnea, daytime sleepiness, or insufficient sleep, but insomnia may also play a role
[120]. Subjects with insomnia reported a two- to threefold increased risk of having
2-3 serious road accidents compared to good sleepers in a study of insomnia in the
workforce [100]. There is also a strong association between hypnotic medication
use and motor vehicle accidents [121].

Insomnia is associated with both direct and indirect costs which cause significant
burden to the society (Table 5.3). Subjects with insomnia utilize the health care
system to a greater degree than good sleepers [104, 122]. Direct costs include health
care consultations, transportation, hospitalization, prescription, and over-the-
counter medication and alcohol used as a sleep aid. Middle- and older aged adults
with insomnia show greater odds of hospitalization, home health service use, and
nursing home placement [123]. In men, insomnia is the strongest predictor of nurs-
ing home placement, which exceeds even cognitive impairment [124].

Indirect costs of insomnia include money lost due to absenteeism, lost work pro-
ductivity, and accidents. Several studies tried to systematically calculate these costs.
Daley’s study from 2009 studied 948 randomly selected subjects from the Quebec
province [125]. They were divided into insomnia syndrome (SYND), insomnia
symptoms (SYMPT), and good sleepers (GS) based on the presence and frequency
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Table 5.3 Direct and indirect costs of insomnia

Direct costs of treating insomnia Indirect costs of untreated insomnia

* Health care consultations * Absenteeism

* Hospitalization * Reduced work productivity

* Home health services * School nonattendance

* Prescription and OTC medications * Long-term and permanent work disability
* Alcohol as sleep aid *  Workplace and motor vehicle accidents

of insomnia symptoms. The annual per person insomnia-related costs in Canadian
dollars (direct and indirect) were $5010 ($293 and $4717) for SYND and $1413
($160 and $1271) for SYMPT and even GS had $421 ($45 and $376). Based on this
the total annual cost of insomnia in the Quebec province is $6.6 billion. The highest
direct costs were spent for alcohol (58 %) and health consultations (33 %). These
costs are higher than previous studies, particularly in the SYND group due to the
time period in which the study was conducted and the further division of insomnia
subjects SYND and SYMPT. In previous studies the analyses were conducted on all
insomnia subjects, regardless of insomnia severity, diluting the findings. This alone
shows that subjects with more severe insomnia symptoms are a higher burden to
society. The cost of medications is lower in the Quebec province since benzodiaz-
epines and zopiclone are the most prescribed medications, and both are present in
generic forms. In addition, the overall health care costs are less in the Quebec prov-
ince. Kessler in 2011 also reported an annual cost of insomnia of $63.2 billion, for
the entire US workforce, based on individual-level human capital value estimate of
$2280 for lost work productivity. Based on these findings, it is clear that the indirect
costs of insomnia clearly outweigh the direct costs. We can therefore clearly con-
clude that the cost of not treating insomnia is greater than the cost of treating it.

In summary, insomnia is a chronic and persistent condition, which should be eval-
uated and managed early in its course. When left untreated, insomnia is associated
with significant psychiatric and medical consequences. In addition, it is associated
with absenteeism and reduced productivity, which are a great burden to society.
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Chapter 6
Cognitive Behavioral Therapy for Insomnia
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Abstract In this chapter we provide an overview of how chronic insomnia is
assessed and treated using cognitive behavioral treatments. In addition, we provide
some (1) “information” which reviews the cognitive and behavioral theories regard-
ing the etiology of chronic insomnia that set up the rationale for treatment approaches
and (2) information on the efficacy of cognitive behavioral therapy (CBT) for
insomnia and (3) recent innovations in the delivery of CBT for insomnia, such as
brief interventions developed for medical and community settings and use of tech-
nology. The former is provided so that the reader may appreciate the principles on
which CBT is founded. The latter is provided so that the reader may appreciate the
extent to which CBT for insomnia has been empirically validated, studied, and

disseminated.
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Theoretical Perspectives on Insomnia

Behavioral Perspective

Since the late 1980s, insomnia has largely been conceptualized from within a behav-
ioral framework. The original model was proposed by Spielman and colleagues and
it continues to be the leading theory for both sleep medicine and the subspecialty
area of behavioral sleep medicine [1]. As illustrated in Fig. 6.1, the behavioral
model posits that insomnia occurs acutely in relation to both predisposing (trait) and
precipitating (state) factors and occurs chronically in relation to perpetuating or
maintaining factors. Thus, an individual may be prone to insomnia due to trait char-
acteristics, experience acute episodes because of precipitating events, and have
chronic insomnia owing to a variety of perpetuating factors.

With respect to trait factors, personality characteristics [2], physiologic arousal
[3], and genetic predisposition [4, 5] are thought to contribute to predispose the
individual to acute episodes of insomnia. Typical precipitating events (which repre-
sent stressors within the larger stress diathesis model of disease) include situational
stress [6], acute injury or pain, and bereavement. Perpetuating factors, as the term
implies, maintain the chronic form of the disorder even after the precipitating events
have either been stabilized or resolved. Perpetuating factors are any of a variety of
compensatory strategies in which the patient engages in an attempt to cope with
insomnia symptoms. Typical examples of such factors include excessive daytime
napping, extending sleep opportunity, keeping variable sleep-wake schedules, using
alcohol as a hypnotic, spending excessive time awake in bed, and diminishing daily
activity level due to fatigue.

BEHAVIORAL MODEL OF INSOMNIA

B PERPETUATING FACTORS
B PRECIPITATING FACTORS

B PREDISPOSING FACTORS

THRESHOLD — — —

PRE-MORBID ACUTE EARLY CHRONIC

Fig. 6.1 A schematic of the differential diagnosis process for the diagnosis of chronic insomnia
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Central to the behavioral model of chronic insomnia is the role of classical
conditioning as the primary maintaining factor. It is hypothesized that, over time,
insomnia becomes a conditioned response to the bed and bedroom environment.
This process presumably occurs via traditional principles of classical conditioning,
due to repeated parings of the bed and bedroom (conditioned stimuli) with states of
psychophysiologic hyperarousal (unconditioned stimuli) that are thought to inter-
fere with the normal biologic processes of sleep initiation and maintenance.

Cognitive Perspective

A number of authors have stressed the importance of cognitive factors in chronic
insomnia [7]. Given their emphasis on the role of cognition, they and others have
developed interventions, which provide for the cognitive component of the more
broad-based cognitive-behavioral approach. Within this perspective, two related
types of cognitions are thought to be operational: one set is related to the patient’s
beliefs about their disorder; the other set is related to cognitive processes like intru-
sive thoughts and worry.

Morin et al., for example, have found that patients with chronic insomnia have a
number of maladaptive beliefs about sleep, including unrealistic views about what
constitutes adequate sleep and catastrophic beliefs about the consequences of
insomnia. Such beliefs presumably contribute to insomnia via (1) increasing sleep-
related performance anxiety and (2) by prompting and promoting maladaptive com-
pensatory behaviors. Support for the role of such factors derives from data showing
that successful cognitive-behavioral treatment of insomnia is associated with a
reduction in negative beliefs and attitudes about sleep [8, 9]. While this is sugges-
tive, more work is needed to demonstrate the “insomnogenic” potential of such
cognitions. This is so, because one can easily imagine that successful therapy may
change one’s thoughts and beliefs, but also that such changes may not be responsi-
ble for the treatment gains.

Other researchers have focused more on cognitive process (vs. content) issues.
Central to this area is that patients with insomnia often complain that they are unable
to sleep because of intrusive thoughts or excessive worry. These thoughts and
images are characterized as being “intrusive” and may occur in isolation or as
unwanted perseverative-type problem solving (worry). The content of the “thoughts
and worry” may be centered on the kind of dysfunctional attitudes and beliefs
described above, but they are often more general in content. The ideation and imag-
ery that occur as intrusive thoughts are often related to mundane daily activities and/
or work or relationship issues. As with dysfunctional attitudes and beliefs, intrusive
thoughts and perseverative thinking (from within the radical cognitive perspective)
are thought to be responsible for the occurrence and severity of insomnia. The more
moderate view is that these phenomena are, along with behavioral and conditioning
factors, contributory.
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Support for the cognitive perspective comes from a variety of studies which have
found that patients with chronic insomnia complain of higher levels of pre-sleep
rumination compared to normal controls [10, 11]. Investigations of pre-sleep
thought content have found that the pre-sleep cognitions of patients with chronic
insomnia tend to be more negatively toned, and that patients report increased gen-
eral problem solving and thoughts pertaining to environmental stimuli at or around
sleep onset [12-14].

Neurocognitive Perspective

In sharp contrast to the cognitive model, the neurocognitive perspective all but
suggests that dysfunctional beliefs and worry are epiphenomena. It is posited that
cognitive factors are likely to mediate the occurrence and severity of insomnia
when the disorder is acute. When, however, the disorder is chronic, cognition occurs
secondary to conditioned arousal. Put differently, patients with chronic insomnia
are not awake because they are given to rumination and worry, but rather ruminate
because they are awake.

The neurocognitive perspective [1, 2] is an extension of the traditional behav-
ioral model. As laid out by Spielman and colleagues [1], the behavioral model
allows for a compelling conceptualization regarding how maladaptive behaviors
lead to conditioned arousal and chronic insomnia. The Spielman model does not,
however, spell out what the conditioned arousal is, or why and how “arousal”
interferes with sleep initiation and/or maintenance and/or the perception of sleep.
These latter issues are precisely the province of the neurocognitive model which
defines “arousal” as conditioned cortical arousal. This form of arousal may be
observed in patients with chronic insomnia as high-frequency EEG activity (14—
45 Hz) at or around sleep onset and during NREM sleep [15]. High-frequency
EEG activity, it is hypothesized, allows for abnormal levels of sensory and infor-
mation processing and long-term memory formation. Increased sensory processing
is thought to interfere with the ability to initiate sleep (as measured by traditional
PSG measures). Increased information processing during PSG-defined sleep is
thought to interfere with the patient’s ability to perceive PSG sleep as “sleep.”
Increased long-term memory formation (attenuation of the normal mesograde
amnesia of sleep) is thought to interfere with the patient’s morning judgments
about sleep quality and quantity.

Support for the neurocognitive perspective [16] comes from a variety of studies
which have found Beta EEG (14-45 Hz) to (1) be elevated in patients with insomnia
[15, 17-21], (2) be positively associated with patient perceptions of sleep quality
[22], (3) be positively associated with sleep-state misperception (the degree of dis-
crepancy between subjective and objective measures of sleep) [15, 23], and (4) vary
with successful CBT treatment for insomnia [24].
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Assessment and Measurement

Self-Report Assessment

Behavioral sleep medicine specialists often utilize a number of retrospective assess-
ment tools to gather more precise diagnostic information. In addition, behavioral
sleep medicine specialists utilize daily sleep diaries [25, 26] to prospectively moni-
tor sleep complaints. Prospective assessment is important for (1) evaluating the
severity of insomnia complaints on a day-to-day basis, (2) identifying the behaviors
that maintain the insomnia, (3) determining to what extent circadian dysrhythmia is
present, and (4) gathering the data needed to measure and guide treatment response.

The sleep component of sleep—wake diaries is typically completed after waking
and obtains information on time to bed, wake time, sleep latency (SL), frequency of
nightly awakenings (FNA), wake time after sleep onset (WASO), total sleep time
(TST), early morning awakenings (EMA), medication/substances taken before bed,
and subjective assessments of sleep quality. The daytime measures, which are com-
pleted prior to going to bed include, nap frequency and duration, fatigue ratings,
stimulant consumption, and medication usage.

Objective Assessment

In current clinical practice, the diagnosis of chronic insomnia does not require an
in-laboratory, polysomnographic (PSG) study to substantiate the diagnosis. This is
true for three reasons. First, there is enough of a general correspondence between
the subjective complaint and objective measures that PSG assessment is not required
to verify the sleep continuity disturbance. Second, traditional polysomnography
does not reveal, or allow for the quantification of, the underlying sleep pathophysi-
ology that presumably gives rise to the patient’s complaints. Third, and most prag-
matically, third-party payers will not reimburse for sleep studies on patients with
likely chronic insomnia. Sleep studies are, however, indicated if the patient demon-
strates symptoms consistent with other intrinsic sleep disorders and/or fails to
respond to treatment.

When assessed with polysomnography, patients with chronic insomnia reliably
exhibit increased sleep latency, increased frequency of nightly awakenings,
increased wake after sleep onset time, and decreased total sleep relative to good
sleeper controls. PSG findings, however, do not correspond in a one-to-one fashion
to patient perceptions of sleep continuity. Patients with insomnia routinely report
more severe sleep disturbance than is evident on traditional PSG measures [27-29].
Some have argued that this discrepancy might be explained by the findings that
patients with chronic insomnia show a greater degree of psychopathology, including
tendencies to somatize internal conflicts and exaggerate symptoms [30, 31]. Others
have argued that the subjective-objective discrepancy findings reflect a cardinal
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feature of the disorder, that is, the persistence of sensory and information processing
into NREM sleep. The continuance of such processes into PSG-defined sleep is
thought to be the basis for patient difficulties distinguishing between wakefulness
and sleep. The extent to which one or both of these factors contributes to the dis-
crepancies between subjective and objective measures of sleep in insomnia contin-
ues to be a matter of ongoing debate.

Actigraphs may be used as another method of collecting objective sleep data
regarding the sleep—wake patterns of patients with insomnia. Actigraphs are
wristwatch-like devices that utilize sophisticated movement detectors to estimate
the traditional sleep continuity parameters (e.g., SL, WASO, FNA, and TST). This
information may, in turn, be compared to the self-report data to assess the pattern of
insomnia and compare objective with self-report data. At the level of self-report,
extreme values (gathered retrospectively or prospectively) may suggest that there is
a sleep-state misperception component of the insomnia (e.g., sleep latencies of
greater than 2 h, wake after sleep onset of greater than 2 h, or a total sleep time of
equal to or less than 4 h). The extent to which subjective/objective discrepancies can
be resolved using actigraphy has not been subjected to empirical validation. In our
clinical practice, however, we have found that actigraphy can be used to assess for
sleep-state misperception as well as adherence to behavioral recommendations and
evaluate for the presence of comorbid circadian rhythm disorders.

Cognitive-Behavioral Treatment

The most common treatment approach for chronic insomnia is multicomponent CBT,
which typically involves sleep hygiene education, stimulus control, sleep restriction,
and cognitive therapy. Relaxation training is a component of some but not all multi-
component regimens. For a detailed explanation of each of these therapies the reader
is referred to the following books “Insomnia: Psychological Assessment and
Management” by Charles Morin [32] and “Cognitive Behavioral Therapy for
Insomnia: A Session by Session Guide” by Michael Perlis and colleagues [33].

Of all the available psychological treatments, stimulus control therapy is the best
validated and is considered “the gold standard” for the behavioral treatment of
insomnia. There is also high-quality evidence to support the use of relaxation [34,
35] and sleep restriction [34, 36]. At this time, most behavioral sleep medicine clini-
cians adopt a multicomponent approach that typically contains stimulus control,
sleep restriction, and sleep hygiene education [8, 32, 37, 38]. Relaxation and cogni-
tive therapy may or may not be included in such protocols.

Therapeutic Regimen

The cognitive-behavioral treatment of insomnia generally requires 4—-8 weeks’ time
with once-a-week face-to-face meetings with the clinical provider. Sessions range
from 30 to 90 min depending on the stage of treatment and the degree of patient
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compliance. Intake sessions are usually 60—90 min in duration. During this session,
the clinical history is obtained and the patient is instructed in the use of sleep dia-
ries. No intervention is provided during the first week. This time frame is used to
collect the baseline sleep—wake data that will guide treatment for the balance of
therapy. The primary interventions (stimulus control and sleep restriction) are
deployed over the course of the next 1-2, 30—60-min sessions. Once these treat-
ments are delivered, the patient enters into a phase of treatment where total sleep
time is upwardly titrated over the course of the next two to five visits. These follow-
up sessions require about 30 min unless additional interventions are being inte-
grated into the treatment program or extra effort is required to gain the patient
compliance. Adjunctive treatments include cognitive therapy, relaxation training,
and relapse prevention.

First-Line Interventions
Stimulus Control Therapy

Stimulus control therapy (SCT) is recommended for both sleep initiation and main-
tenance problems. The therapy is generally considered to be the first-line behavioral
treatment for chronic insomnia because it has the most research support [39, 40].
Stimulus control instructions limit the amount of time patients spend awake in the
bed/bedroom, and are designed to decondition pre-sleep arousal and re-associate
the bed/bedroom environment with rapid, well-consolidated sleep. Typical instruc-
tions include the following: (1) keep a fixed wake time 7 days per week, irrespective
of how much sleep you got during the night; (2) avoid any behavior in the bed or
bedroom other than sleep or sexual activity; (3) sleep only in the bedroom; (4) leave
the bedroom when awake for approximately 15-20 min; and (5) return only when
sleepy. Some clinicians, in an effort to prevent “clock watching” behavior, encour-
age patients to leave the bedroom as soon as they feel “clearly awake” or experience
annoyance and irritation over the fact that they’re awake. The combination of these
instructions re-establishes the bed and bedroom as strong cues for sleep, and entrains
the circadian sleep—wake cycle to the desired phase.

Sleep Restriction

Sleep restriction therapy (SRT) is recommended for both sleep initiation and main-
tenance problems. The therapy requires patients to limit the amount of time they
spend in bed to an amount equal to their average total sleep time. In order to accom-
plish this, the clinician works with the patient to (1) establish a fixed wake time and
(2) decrease sleep opportunity by limiting the patient’s time in bed (TIB) to an
amount that equals their average total sleep time (TST) as ascertained by baseline
sleep diary measures. Once a target amount of time in bed is set, the patient’s bed-
time is delayed to later in the night so that the TIB and average TST are the same.
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Initially, this intervention results in a reduction in total sleep time, such that the
patient gets less total sleep than they are accustomed to. This controlled form of
sleep loss usually corresponds to a decrease in sleep latency and wake after sleep
onset time. Thus, during the acute phase of treatment, the patient gets less sleep, but
sleeps in a more consolidated fashion (i.e., they fall asleep more quickly and stay
asleep for longer periods of time). The increase in consolidated sleep is formally
represented as sleep efficiency (TST/TIB).

The patient’s sleep efficiency is monitored on a weekly basis. If the patient’s
average weekly sleep efficiency reaches 85-90 % (depending on age), then the
patient’s sleep opportunity is incrementally increased by 15 min. The increase in
sleep opportunity is accomplished by having the patient retire 15 min earlier for the
next week of treatment. The upward titration process is usually continued for about
4 weeks, thus allowing for an increase of about 1 h in sleep opportunity. When the
patient does not reach the 85-90 % benchmark, some clinicians reduce the total
sleep opportunity to the previous “set point,” others maintain the patient’s total sleep
opportunity until adequate sleep efficiency is observed, while still others combine
these approaches. With respect to the last possibility, the clinician may maintain the
patient’s total sleep opportunity for 2-3 weeks and then downwardly titrate the TIB
when there is clear evidence that the patient cannot sustain their clinical gains.

This therapy is thought to be effective for two reasons. First, it prevents the
patient from coping with their insomnia by extending sleep opportunity. This strat-
egy, while increasing the opportunity to get more sleep, produces a form of sleep
that is shallow and fragmented. Second, the initial sleep loss that occurs with SRT
is thought to increase the “pressure for sleep” which in turn produces quicker sleep
latencies, less wake after sleep onset, and more efficient sleep.

Three points merit further comment. First, total time in bed is manipulated by
delaying the patient’s sleep period. This, along with keeping a fixed wake time,
results in sleep restriction. It is plausible having the patient wake up at an earlier
time could alter total time in bed. This approach is not typically adopted for the fol-
lowing reasons: fixing “wakeup time” at an early hour:

* Does not capitalize on the fact that extending wakefulness is easier to tolerate
than curtailing sleep

e Delays the initial increase in time awake before sleep for 24 h (and thus delays
the clinical effect)

e May reinforce the tendency for early morning awakenings

e Undermines the opportunity to pair “sleep” with the bed/bedroom

Second, it should be noted that SRT has a couple of paradoxical aspects to it. One
paradox is that patients who report being unable to sleep are in essence being told
to sleep less. The other paradox occurs over the course of treatment. With therapy,
patients find that it is difficult to stay awake until the prescribed hour. This, if not
paradoxical, is at least ironic for the patient that initially presents with sleep-onset
difficulties. Finally, it should be noted that Sleep restriction may be contraindicated
in patients with histories of mania or seizure disorder, because it may aggravate
these conditions.
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Sleep Hygiene Education

Sleep hygiene education is not recommended as a monotherapy but is typically used
along with SRT and STC. Sleep hygiene education addresses a variety of behaviors
that may influence sleep quality and quantity. The intervention most often involves
providing the patient with a handout and then reviewing the items and the rationales
for them. Table 6.1 contains a set of sleep hygiene instructions. It should be noted
that in this formulation, several aspects of other therapies are adopted [41]. For
example, items 1, 2, 12, 13, and 15 are traditionally considered part of stimulus
control and/or sleep restriction therapy.

Sleep hygiene education is most helpful when tailored to a behavioral analysis of
the patient’s sleep—wake behaviors. The tailoring process allows the clinician (1) to
demonstrate the extent to which they comprehend the patient’s individual circum-
stances (by knowing which items do and do not apply) and (2) the opportunity to
suggest modifications to the rules, which at times are too absolutistic or rigid for
individual patients. Examples include the following:

* The admonishment to avoid caffeinated products may be, in general, too simply
construed. A reasonable number (1-3 servings) of caffeinated beverages early
to midday may be used to combat daytime fatigue (especially during acute
therapy).

* The prohibition against napping may not be practical. Elderly patient or patients
with extreme work performance demands may indeed need to compensate for
sleep loss. A more considerate approach to napping may entail taking into
account the time of the nap, the duration of the nap, and how nocturnal sleep is
handled on days when patients nap. Napping earlier in the day will allow for
more homeostatic pressure for nocturnal sleep. Limiting the duration of the nap
will allow for less of a discharge of the homeostat and enhance the patient’s sen-
sation of feeling rested from the nap (by avoiding awakening from slow-wave
sleep). Going to bed later, when one naps during the day, may minimize the
effects of the nap on nocturnal sleep.

e Recommendations to avoid watching TV in bed may be difficult to adhere to
early in therapy. Patients who are unable to fall asleep without the use of the
television may have anxiety about sleeping without it. The discussion of this rule
to remove the TV from the bedroom may involve a gradual change (e.g., turning
off the TV before attempting to sleep) rather than abruptly removing it. By
demanding removal of the TV in the first few sessions, it may be damaging to the
patient’s engagement in the treatment because the therapist is perceived as
removing something that is helpful and pleasurable.

It can be argued that the most important aspect of sleep hygiene education
derives not so much from the “tips” provided, but from allowing the clinician the
opportunity to demonstrate their knowledge. Patients often come to treatment with
a laundry list of behavioral changes they have tried to no avail and there is little
empirical evidence that poor sleep hygiene causes insomnia. However, these types
of changes are often “low-hanging fruit” in terms of treatment goals. Patients must
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Table 6.1 Sleep hygiene instructions

1.

Sleep only as much as you need to feel refreshed during the following day. Restricting
your time in bed helps to consolidate and deepen your sleep. Excessively long times in
bed lead to fragmented and shallow sleep. Get up at your regular time the next day, no
matter how little you slept

Get up at the same time each day, 7 days a week. A regular wake time in the morning leads
to regular times of sleep onset, and helps to set your “biological clock”

Exercise regularly. Schedule exercise times so that they do not occur within 3 h of when you
intend to go to bed. Exercise makes it easier to initiate sleep and deepen sleep

Make sure that your bedroom is comfortable and free from light and noise. A comfortable,
noise-free sleep environment will reduce the likelihood that you will wake up during the
night. Noise that does not awaken you may also disturb the quality of your sleep. Carpeting,
insulated curtains, and closing the door may help

Make sure that your bedroom is at a comfortable temperature during the night. Excessively
warm or cold sleep environments may disturb sleep

Eat regular meals and do not go to bed hungry. Hunger may disturb sleep. A light snack at
bedtime (especially carbohydrates) may help sleep, but avoid greasy or “heavy” foods

Avoid excessive liquids in the evening. Reducing liquid intake will minimize the need for
nighttime trips to the bathroom

Cut down on all caffeine products. Caffeinated beverages and foods (coffee, tea, cola,
chocolate) can cause difficulty falling asleep, awakenings during the night, and shallow
sleep. Even caffeine early in the day can disrupt nighttime sleep

Avoid alcohol, especially in the evening. Although alcohol helps tense people fall asleep
more easily, it causes awakenings later in the night

10.

Smoking may disturb sleep. Nicotine is a stimulant. Try not to smoke during the night when
you have trouble sleeping

11.

Don'’t take your problems to bed. Plan some time earlier in the evening for working on your
problems or planning the next day’s activities. Worrying may interfere with initiating sleep
and produce shallow sleep

12.

Train yourself to use the bedroom only for sleeping and sexual activity. This will help
condition your brain to see bed as the place for sleeping. Do not read, watch TV, or eat in bed

. Do not try to fall asleep. This only makes the problem worse. Instead, turn on the light,

leave the bedroom, and do something different like reading a book. Don’t engage in
stimulating activity. Return to bed only when you are sleepy

14.

Put the clock under the bed or turn it so that you can’t see it. Clock watching may lead to
frustration, anger, and worry, which interfere with sleep

15.

Avoid naps. Staying awake during the day helps you to fall asleep at night

The above list includes the usual practices described as “good sleep hygiene,” but it also includes
some principles subsumed under “stimulus control therapy” 2, 12, 13], “sleep restriction ther-
apy” [1, 2, 15], and “relaxation” [11, 13]

have realistic expectations for the impact of these changes however. Furthermore,
a thoughtful and elaborate review may enhance the patient’s confidence in their
therapist and in the treatment regimen. Such enhanced confidence may, in turn, lead
to greater adherence/compliance with the more difficult aspects of therapy.



6 Cognitive Behavioral Therapy for Insomnia 85

Cognitive Therapy

Several forms of cognitive therapy for insomnia have been developed. Some have a
didactic focus [32], others use paradoxical intention [42], and others employ “dis-
traction and imagery” [43]. While the approaches differ in procedure, all are based
on the observation that patients with insomnia have negative thoughts and beliefs
about their condition and its consequences. Helping patients to challenge the verac-
ity of these beliefs is thought to decrease the anxiety and arousal associated with
insomnia. The cognitive restructuring approach, adapted from the procedure used
for panic disorder [44—46], is illustrated below.

Cognitive restructuring focuses upon catastrophic thinking and the belief that
poor sleep is likely to have devastating consequences. While psychoeducation may
also address these kinds of issues, the more important ingredient of cognitive
restructuring lies not in disabusing the patient of erroneous information, but rather
in having them discover that their estimates are ridiculously inaccurate (a testament
to the tendency to think in less than clear terms in the middle of the night). When
undertaking this exercise with a patient, it needs to be introduced in a considerate
way, one which avoids any hint that the therapist is being pedantic, patronizing, or
condescending.

The following are examples of the catastrophic thinking that occurs when the
patient is lying in bed trying to sleep. “If I don’t get a good night’s sleep”,

e “I’ll be in a bad mood tomorrow. If my mood is poor tomorrow, I will—yet
again—be short with my wife. If I’'m irritable with my wife (again), she may start
thinking about not putting up with this anymore. If she thinks about not putting
up with this anymore, she’ll consider leaving me ...” [get divorced].

e “Iwon’tbe able to stay awake or concentrate when I’'m driving to work. If I don’t
stay awake or concentrate when I'm driving, I may get into an accident ...”
[wreck the car].

* “I won’t be able to function tomorrow at work. If I am not able to function at
work, I may get a reprimand. If I get reprimanded ...” [get fired].

The first step in the cognitive restructuring process is to have patients discuss and
make a list of the kinds of negative things they think can happen when their sleep is
poor. Usually, the list is constructed with the patient and placed on the cognitive
therapist’s ever-present in-office chalkboard. Column 1 is the list of catastrophic
events. Please note that the patient may need to be prompted to identify the underly-
ing and most catastrophic thought. For example, he/she may say “I worry about not
being able to fall sleep” when what he/she is primarily worried about is the extreme
version of this proposition: spending the entire night awake.

Once the list is compiled (5-10 things constitutes a reasonable list), patients are
then asked how likely they think each of the events are, given a night of poor sleep.
For instance, the therapist may ask “When you are lying in bed imagining being so
tired tomorrow that you might perform badly at work, at that moment how certain
are you that your work will be ‘substandard’, how certain are you that you’ll be
‘reprimanded’,” etc. These data are represented in column 2. Next, the patient is
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asked how frequently their sleep is poor, and for how many years they have been
suffering from insomnia. This number is coded as the “number of days with insom-
nia” and is set to the side of the table (to be coded later in column 3). The final data
needed from the patient is an estimate of how frequently each of the catastrophic
events has occurred. These are coded into the fourth column. The combination of
these four sources of data is then used to show the patient that there is a substantial
mismatch between their degree of certainty and the number of times the negative
events have actually transpired.

For example, the clinician might observe, “You have suffered from insomnia for
five nights a week for the last three years. This means that you have had about 8§00
really bad nights. You also said that when you’re thinking about what might happen
if you don’t fall asleep, you are 90% certain that on the next day you are going to
perform so badly that you’ll be reprimanded. If it happened 90% of the time and
you’ve had 800 bad nights, then you should have been reprimanded about 700 —
let’s say 500 —times.” These data are represented in column 5. The last column of
data is then compared to the list in column 4, so that the patient can see the mis-
match between the number of instances that should have occurred and the number
of instances that actually occurred, in reality. For an example of the chart described
above, see Table 6.2.

Relaxation Training

Different relaxation techniques target different physiological systems. Progressive
muscle relaxation is used to diminish skeletal muscle tension [34, 47-49].
Diaphragmatic breathing is used to make respiration slower, deeper, and mechani-
cally driven from the abdomen as opposed to the thorax. (It is interesting to note that
this form of respiration resembles what occurs naturally at sleep onset.) Autogenic
training focuses on increasing peripheral blood flow by having patients imagine, in
a systematic way, that each of their extremities feels warm. There have also been
investigations into yoga [50, 51], tai chi [52], and mindfulness [53] in the treatment
of insomnia.

Table 6.2 Cognitive restructuring worksheet

1 2 3 4 5

Event Certainty when # Days with # of event # of event
lying awake and insomnia occurrences occurrences
unable to sleep given certainty

Get reprimanded 90 % 800 5 620 (500)

Get fired

Get divorced
Wreck the car
Be awake all night
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Most practitioners select the optimal relaxation method based upon which
technique is easiest for the patient to learn and most consistent with how the patient
manifests arousal. Like cognitive techniques, learning to effectively use relaxation
training often requires substantial practice. Many clinicians recommend the patient
rehearse the skill during the day in addition to practicing prior to sleep. When inte-
grating into stimulus control instructions, if relaxation training causes some initial
“performance anxiety,” it may be best to have the patient practice in a room other
than the bedroom. It also should be borne in mind that some patients, especially
those with a history of panic disorder, may experience a paradoxical response to
relaxation techniques.

Phototherapy

While many may not consider phototherapy a behavioral intervention, the use of bright
light is often important to integrate into the treatment regimen. This is especially true
when circadian factors appear to substantially contribute to the insomnia complaint
[54]. There is substantial empirical evidence that timed bright light has effects on cir-
cadian rhythm disturbances that may underlie some insomnia symptoms [55].

In the case where the patient’s insomnia has a phase delay component (i.e., the
patient prefers to go to bed late and wake up late), bright light exposure in the morn-
ing for a period of 30 min or more may enable them to “feel sleepy” at an earlier
time in the evening. In the case where the patient’s insomnia has a phase advance
component (i.e., the patient prefers to go to bed early and wake up early), bright
light exposure in the late evening/early night may enable them to stay awake until a
later hour. Phototherapy is often accomplished via a “light box™ which typically
generates white light, or more selectively blue spectrum light at 5000-10,000 Ix.
The dose is adjusted by altering the distance and duration of light exposure. It is
generally assumed that phototherapy has no significant side effects, but this is not
always the case. Mania may be triggered by bright light, but rarely, if ever, in
patients not previously diagnosed with bipolar mood disorder. Other side effects are
insomnia, hypomania, agitation, visual blurring, eye strain, and headaches. Light
boxes may not be recommended for individuals with certain eye conditions,
including retinopathy secondary to diabetes. In some cases, equivalent or better
phase shifting properties may be accomplished by scheduling time outdoors by tak-
ing early morning walks, for example.

The sleep-promoting effects of bright light may occur via several mechanisms,
including shifting the circadian system, enhancement of the amplitude of the circa-
dian pacemaker, promoting wakefulness during the day and sleep at night, or indi-
rectly via its antidepressant effects.

Although timed bright light treatment is recommended as a practice parameter
for circadian rhythm disorders, there is little evidence that bright light improves
sleep in insomnia. Two trials have failed to demonstrate a benefit of bright light
(morning or evening) to improve objective or self-reported sleep quality among
older adults with insomnia [56, 57].
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Complicating Factors

There are a number of potential complicating factors that require continuous
monitoring and evaluation throughout the course of treatment, particularly if the
patient fails to show expected clinical gains after 2—4 sessions of active treatment.
The most common complicating factors are poor treatment compliance, issues
related to comorbid psychiatric and medical disorders, and the simultaneous use of
sedative hypnotics.

Treatment Compliance

The single-most important complicating factor is poor treatment compliance. At the
beginning of treatment, the clinician should proactively address the fact that the
prescriptions may seem counterintuitive and that adhering to the treatment will be
difficult. Providing the patient with a complete and thoughtful rationale for each
aspect of the treatment, managing the patient expectations, and encouraging an
active self-management approach are essential. Providing the rationale for treat-
ment is likely to gain compliance in at least two ways. First, the effort to explain
therapy is less imperative, and thereby makes the patient an active partner in the
treatment process and less resistant or reactive to the prescriptions. Second, a fluid,
interesting, and compelling explanation will support and enhance the patient’s per-
ception of the clinician as a competent authority.

With respect to expectation, patients should not anticipate that the results will be
immediate. In fact, patients should be cautioned that their sleep problem is likely to
briefly “get worse before it gets better.” Sometimes an appeal to the research litera-
ture, demonstrating that treatment gains are maintained and often continue to
improve in the long term, may help maintain their motivation despite the short-term
difficulty adjusting to the procedures by demonstrating that for a large number of
patients it is worth the effort. However, patients should be aware that CBT does have
short-term negative effects on some patients. In particularly, sleep restriction
reduces sleep duration for the first 2 weeks, which may cause negative effects. One
study reported negative side effects in >50 % of patients including daytime sleepi-
ness and fatigue as well as frustration/boredom associated with delaying their bed-
time [58, 59]. Patients starting sleep restriction treatment may voice concerns about
sleep restriction given the research demonstrating health effects of short sleep dura-
tion, such as weight gain and metabolic dysfunction, which often are part of their
catastrophic beliefs [60, 61]. It should be noted that trials report no adverse events
associated with CBT for insomnia and there are no known long-term negative
effects of sleep restriction reported. However, some patients may choose to avoid
driving in the first week or two of sleep restriction if they feel drowsy and are con-
cerned about drowsy driving.

Another consideration is the role of “active self-management.” It is important to
remember that the treatment alternative to CBT is medication and that this requires
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very little in the way of lifestyle change. Thus, the clinician must spend a considerable
amount of time working with the patient to “make and stay with the investment.”
Patients who attend treatment have often tried and failed to benefit from hypnotic
medications or continue to report insomnia despite taking medications or escalating the
dose. Therefore, it’s useful to negotiate a reasonable time period for the patient to
determine if their investment of time and effort into the treatment has an opportunity to
improve their sleep, typically 12 weeks.

Comorbidity of Mental and Medical Disorders

Many patients with chronic insomnia report mild or subthreshold levels of depres-
sive symptoms. When depressive symptoms become severe, they may interfere with
the patient’s ability and motivation to successfully follow the recommended proto-
col. If medical factors become exacerbated, expectations for clinical gains need to
be tempered until there is stabilization. Throughout the course of treatment both
medical and psychiatric factors should be monitored and consideration given for the
need for further evaluation and intervention. Evidence supports simultaneously
treating insomnia as well as depression. Many studies have demonstrated that
improvements in sleep may contribute to reductions in depressive symptoms [62].
Further, directly addressing insomnia symptoms leads to greater insomnia reduction
than targeting depression alone [63]. There is also some evidence to suggest that
cognitive behavioral treatment of insomnia may lead to faster remission of depres-
sive symptoms when starting an SSRI [64].

CBT and Sedative Hypnotics

Many of the patients referred for cognitive-behavioral treatment have been taking
sedative hypnotics for years and are very apprehensive about discontinuing treat-
ment. Often the initial phases of treatment involve collaboration with the referring
physician to assist the patient in the weaning process. Use of sleep diaries to provide
feedback about sleep continuity during the withdrawal process and education about
rebound insomnia and the medication itself are important for this kind of interven-
tion. As noted previously in this chapter, the natural assumption during the with-
drawal from medication is “This is how I will sleep without medications from now
on.” In combination with a careful weaning process, sleep diaries may serve as the
“hard data” to demonstrate to the patient that this assumption is not true. Several
studies have demonstrated that planned taper schedules and planned taper schedules
plus multicomponent CBT for insomnia are effective at reducing hypnotic medica-
tion use and improving sleep quality [65, 66].

There is a growing literature demonstrating that combining hypnotics with CBT
for insomnia does not appear to interfere with treatment outcome. Although initial
studies were mixed [67-69], later research demonstrated the promise of this approach
[70-72]. These studies suggest that the benefit of combined therapy is a more rapid
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reduction of symptoms. The risk of combining pharmacotherapy with behavioral
treatment, however, is that once patients start using medications, they may be less
inclined to adopt or tolerate the behavioral interventions. Data suggest that long-term
outcomes are better for patients who are given hypnotic medications for short-term
use and then tapered off during sessions of CBT [70]. Therefore, it is best to consider
time-limited use of hypnotics with a plan to taper while starting CBT.

The Efficacy of CBT

There is a robust body of research supporting the efficacy of multicomponent CBT
in the treatment of chronic insomnia [73-78]. Results from these quantitative
reviews demonstrate that 70-80 % of patients have clinically meaningful improve-
ment in their insomnia symptoms. Quantitative analysis revealed that sleep latency
was reduced by 39.5-43 % (effect sizes: 0.87-0.88), number of intermittent awak-
enings was reduced by 30-73 % (effect sizes: 0.53-0.63), duration of intermittent
awakenings was reduced by 46 % (effect size: 0.65), and total sleep time was
increased by 8-9.4% (effect size: 0.42). In actual minutes, pre-post measures
revealed that patients fell asleep 19—-28 min sooner, had 0.5-1.2 fewer awakenings,
and obtained about 7-32 more minutes of sleep a night. Comparative data showed
that sleep restriction therapy or stimulus control yielded the greatest improvement,
followed by multicomponent therapies. Treatment gains were maintained or
enhanced over follow-up periods ranging from 3 weeks to 3 years.

The large number of insomnia trials have provided the opportunity to analyze the
effectiveness of CBT for insomnia in subpopulations and treatment types. For
example, analysis of group CBT for insomnia (eight studies met criteria) demon-
strated large effect size for subjective and objective measures of sleep, on par with
individual treatment [79]. An analysis of CBT for insomnia in medical and psychi-
atric populations demonstrated improvement in 36 % of those who received CBT
versus 17 % in the control conditions, with greater improvement in psychiatric pop-
ulations compared with medical populations. Results were also sustained (12-18
months) in many trials [80, 81].

Studies have demonstrated efficacy of CBT in patients with chronic pain [82], cancer
[77, 83], cardiovascular and pulmonary disease [84], and depression [63, 64, 85].

A major accomplishment in the history of insomnia treatment is the development
and roll out of a CBT for insomnia training program within the Veterans Health
Administration system (VA) [86, 87]. This program involved the development of a
3-day CBT for insomnia workshop for licensed mental health practitioners within
the VA system (psychologists, psychiatrists, nurses, and social workers). Results of
this training demonstrate that licensed professionals can acquire skills needed to
meet competency criteria in the treatment of insomnia, even for those who do not
have a general training in CBT. There are two published reports demonstrating high
levels of therapist adherence to the treatment manual among therapists trained in the
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VA insomnia training. Furthermore, patients’ symptom ratings on the Insomnia
Severity Index (ISI) improved (d=2.3) as well as measures of depression and qual-
ity of life [86, 88].

Abbreviated Versions of CBT-1

Several studies have designed abbreviated versions of CBT for insomnia, typically
focusing on behavioral components. These studies have demonstrated that brief
protocols have the potential to reduce insomnia symptoms but effect sizes tend to be
smaller than the full 6-8 session protocols. Edinger and colleagues created a “pri-
mary care-friendly” version of CBT which included 2, 35-min sessions by a psy-
chologist with sleep training [89]. Buysse and colleagues developed a brief CBT
intervention that was administered by a nurse over 4 weeks, with two face-to-face
sessions (weeks 1, 60 min and 3, 30 min) and two brief telephone follow-ups (weeks
2 and 4, <20 min) [90-92]. These two abbreviated protocols demonstrate that a
substantial portion of patients have clinically significant improvement with abbrevi-
ated treatment (50-65 %) and treatments can be effectively administered by a non-
psychologist with brief training.

A recent study evaluated a single-session CBT (“single shot™) among patients
with acute insomnia (symptoms <1 month) and reported remission of insomnia
symptoms among a significant proportion of patients with one 75-min visit [93].
This suggests that brief training may be able to prevent acute insomnia from devel-
oping into chronic insomnia. Further research is needed to determine if stepped care
or matching approaches can be effectively used to reduce healthcare costs and
patient burden in treatment.

Technology and CBT

Over the past few years, emphasis has grown on the use of technology-based inter-
ventions for behavioral interventions for various health and psychological condi-
tions, including insomnia [94]. The goal of technology-based treatments is to
increase dissemination and availability of insomnia treatment, which is an issue in
much of the country due to low numbers of trained providers. There is evidence to
support the use of CBT for insomnia via video conferencing [95] and the use of
interactive websites [96—-98]. A meta-analysis evaluating the effects of media-based
CBT for insomnia demonstrated significant improvements in some areas with treat-
ment (sleep quality, sleep efficiency, the number of arousals, sleep-onset latency,
and on the Insomnia Severity Index) but not others (WASO, TST) [99]. A recent
study compared face-to-face group CBT for insomnia to Internet-based treatment
and found that outcomes were not different between groups (i.e., equivalence trial)
[63]. These studies demonstrate a growing literature supporting the use of
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technology in the dissemination of cognitive behavioral treatments for insomnia.
Much research is needed to determine which patients will do best with this treat-
ment but these results provide strong support that Web-based treatment is feasible
and beneficial to many patients.

Summary

e CBT is designed to address problematic behavioral in chronic insomnia as well
as cognitive hyperarousal and learned associations that develop in patients with
chronic insomnia.

e Neurocognitive mechanisms may underlie the development of insomnia as well
as response to treatment.

e Multicomponent CBT for insomnia demonstrates efficacy in chronic insomnia
among patients with and without comorbid mental and physical conditions.

e Recent innovations in delivery of CBT for insomnia include the development of
brief CBT versions designed for use in community and medical settings and
technology-based interventions.
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Chapter 7
Pharmacological Treatment of Insomnia

Paula K. Schweitzer and Stephen D. Feren

Abstract Medications used for the treatment of insomnia include prescription and
non-prescription drugs approved by the US Food and Drug Administration (FDA)
for the treatment of insomnia, prescription drugs approved by the FDA for treatment
of another condition but used “off-label” for the treatment of insomnia, and unregu-
lated substances such as herbal preparations and dietary supplements. These drugs
differ in their pharmacological properties and in their efficacy and safety in the
treatment of insomnia. This chapter reviews the key pharmacological characteristics
of these medications, their mechanisms of action, and the available efficacy and
safety data in the treatment of primary and comorbid insomnia. This review is fol-
lowed by a discussion of the implementation and optimization of pharmacological
treatment of insomnia for specific subtypes of insomnia.

Keywords Insomnia ® Pharmacotherapy ® Hypnotics ® Benzodiazepine receptor
agonists ® Melatonin receptor agonists ® Orexin antagonist ® Antidepressants ®
Antipsychotics ® Melatonin ® Pharmacologic treatment of insomnia

Introduction

Medications used for the treatment of insomnia include prescription and non-
prescription drugs approved by the US Food and Drug Administration (FDA) for the
treatment of insomnia, prescription drugs approved by the FDA for treatment of
another condition but used “off-label” for the treatment of insomnia, and unregu-
lated substances such as herbal preparations and dietary supplements. Off-label use
of prescription medications for insomnia is extremely common [1]. In 2007 the
antidepressant trazodone and the antipsychotic quetiapine were prescribed for
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insomnia as frequently as the zolpidem and eszopiclone, hypnotics with FDA indi-
cation for insomnia [2]. Both the complexity of the neurochemical regulation of
sleep-wake behavior and the complexity of insomnia itself have driven the develop-
ment of and use of drugs to treat insomnia. Choice of medication to optimize treat-
ment of insomnia requires awareness of the pharmacologic properties of the
available medications, knowledge of the research literature on efficacy and safety of
these drugs in different insomnia subtypes, and knowledge of individual patient
characteristics, including timing and frequency of the sleep complaint as well as the
presence of comorbidities such as medical and psychiatric disorders, pain, or sub-
stance abuse. The drugs available for treatment of insomnia differ in their pharma-
cologic properties, in their efficacy and safety among subtypes of insomnia, and in
the breadth of research data available in different insomnia subtypes. This chapter
reviews current knowledge about medications used to promote sleep and discusses
implementation and optimization of pharmacological treatment for insomnia. With
the exception of melatonin, unregulated substances are not discussed. Tables 7.1
and 7.2 list medications used to treat insomnia and their key pharmacologic
properties.

Key Pharmacologic Issues

Important factors relevant to the effects of a drug on sleep-wake behavior include
(1) pharmacokinetic properties, particularly time to peak concentration (#,,,) and
half-life; (2) receptor-binding profile, which determines both mechanism of action
and adverse effects; and (3) route of metabolism.

max determines how rapidly the clinical effect occurs. A ¢,,,, greater than 2 h is
likely to be ineffective in promoting rapid sleep onset. Half-life, coupled with dose,
determines the duration of the clinical effect. Drugs with short half-life are likely to
be ineffective in maintaining sleep throughout the night, while drugs with very long
half-life are more likely to promote sleep toward the end of the night but are also
more likely to cause residual sedation. Higher doses increase both the likelihood of,
and duration of, a clinical effect. In addition, pharmacological effects may differ
with drug dose. For example, doxepin at low doses is predominantly a histamine
antagonist, but at higher doses, it also inhibits reuptake of serotonin and norepi-
nephrine, and exhibits anticholinergic and anti-adrenergic effects [3].

The receptor-binding profiles of most drugs approved by the FDA for treatment
of insomnia have high pharmacologic specificity. That is, their effects are produced
by activity at a single receptor type, without significant action at other receptors. For
example, benzodiazepine receptor agonists bind to the benzodiazepine receptor-
binding site, Ramelteon binds to melatonin 1 and 2 (MT,, MT),) receptors, low-dose
doxepin (Silenor) blocks histamine 1 (H,) receptors, and suvorexant blocks orexin
receptors 1 and 2 (OX;, OX,). In contrast, most prescription drugs used “off-label”
to treat insomnia (primarily sedating antidepressants and antipsychotics) affect mul-
tiple receptors, and thus may have multiple side effects [4].
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The receptor-binding profile affects the adverse event profile, usually in a dose-
dependent manner. Effects associated with drugs that bind to the benzodiazepine
receptor site (e.g., benzodiazepine receptor agonists) include sedation, dizziness,
ataxia, memory effects, and abuse potential. Drugs with anticholinergic effects
(e.g., amitriptyline, diphenhydramine, olanzapine) may produce dizziness, dry
mouth, blurred vision, constipation, and urinary retention. Drugs with alpha,-
adrenergic blocking properties (e.g., amitriptyline, doxepin, trazodone, quetiapine,
olanzapine) have an increased risk for orthostatic hypotension. Drugs which block
dopamine receptors carry the potential for extrapyramidal movement disorders, but
these are rare with the drugs typically used to treat insomnia (quetiapine, olanzap-
ine, risperidone) [5].

Finally, the route of metabolism is important for predicting interactions with
other drugs.

Prescription and Non-prescription Agents Approved by FDA
for Treatment of Insomnia

Benzodiazepine Receptor Agonists
Mechanism of Action

BzRA hypnotics promote sleep by enhancing the effect of GABA, the primary
inhibitory neurotransmitter in the central nervous system, at the GABA, receptor
complex [6]. GABA, receptors are a family of ligand-gated chloride channel inhibi-
tory receptors. Each receptor consists of subunits that form a pentamer [7], with the
most common expressions consisting of two alalpha], two P[beta], and one
y[gamma] subunit [8, 9]. BzZRAs bind to a site between the «[alpha] and y[gamma]
subunits, increasing the frequency of the chloride channel opening in the presence
of GABA. The net result is an increase in inhibitory activity in wake-promoting
regions of the brain, resulting in decreased arousal, thereby facilitating sleep.
Experimental evidence generally associates the sedative effect of BzZRAs with
receptors containing afalpha]; subunits, anxiolysis with afalpha], ; subunits, and
memory function with afalpha]s subunits [10]. However, receptor subtype function
has not been established in humans. Barbiturates, alcohol, anesthetics, neuros-
teroids, and anticonvulsants also similarly influence the GABA, channel, but they
bind at other unique locations on the receptor complex [11].

BzRA hypnotics are typically classified by chemical structure as either benzodi-
azepines (drugs with a benzodiazepine chemical structure, consisting of a fused
benzene and diazepam ring) or non-benzodiazepines (drugs with different chemical
structures). However, both classes bind to the benzodiazepine-receptor site located
at the interface between the afalpha] and the y[gamma] subunits. BZRAs with a
benzodiazepine chemical structure (temazepam, triazolam, estazolam, flurazepam,
and quazepam) bind with equal affinity to four alpha subunits (1, 2, 3, 5) [12]. Non-
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benzodiazepine BzZRAs bind more selectively. Zolpidem and zaleplon have a rela-
tively higher affinity for the «[alpha]; subunit, although zaleplon additionally
retains some affinity for a[alpha]s [13]. While eszopiclone has greatest affinity for
afalpha];, it has intermediate affinities for a[alpha], and aalpha];, suggesting pos-
sible anxiolytic properties. The significance of these differences among the BzZRAs
in relative affinity for the various GABA, afalpha] subunits has not been demon-
strated in clinical trials, however, and should be considered an unreliable basis for
speculation in the clinic, given the complexity of the GABA , receptor family.

Pharmacokinetics

BzRA hypnotics differ primarily in their pharmacokinetic properties, primarily
half-life (see Table 7.1). Drugs with very short elimination half-lives, such as
zaleplon and the sub-lingual form of zolpidem (Intermezzo), may be taken in the
middle of the night without risk for carryover sedation. Drugs with slightly longer
half-lives, such as zolpidem and triazolam, may be useful for sleep-onset difficul-
ties, but may be less effective in treating sleep maintenance problems. Drugs with
intermediate half-lives, such as eszopiclone, temazepam, estazolam, and the
controlled-release formulation of zolpidem (Ambien CR), may be more effective
with sleep maintenance complaints but may also have increased risk for morning
sedation. Drugs with very long half-lives, or with active metabolites, such as fluraz-
epam and quazepam, can accumulate with daily dosing. Because half-life affects
duration of action of a drug, different formulations of drugs such as zolpidem have
been developed to target specific sleep complaints, including difficulties with sleep
onset only, sleep maintenance only, or the combination.

BzRAs have quick onset of action, as nearly all are rapidly absorbed, reaching a
peak concentration within 1-1.5 h. The zolpidem spray and sub-lingual tablet for-
mulations have quicker rates of absorption [14, 15] and partially avoid first-pass
metabolism in the liver by directly entering the systemic circulation through the oral
mucosa, translating into a faster onset of clinical effect [16]. Because food reduces
the absorption of zolpidem [17] (including the fast-dissolving sub-lingual tablet)
and eszopiclone, thereby delaying the time to peak concentration, these drugs
should not be taken with food.

All BzZRAs are metabolized in the liver, but the specific enzymatic path varies
(see Table 7.1). The clearance of BzZR As metabolized through the P450 pathway can
be increased by concurrent use of a CYP3A4 enzyme inducers (e.g., rifampicin,
modafinil, carbamazepine, phenytoin) and can be decreased by CYP3A4 inhibitors
(e.g., diltiazem, erythromycin, azole antifungals, saquinavir, verapamil) [18]. This
enzyme induction/inhibition effect is most pronounced for triazolam, which is
metabolized primarily through the CYP3A family, but it is also relevant for zolpi-
dem [19]. Individuals with gene polymorphisms that decrease or increase activity of
CYP3A4,2C9,2C19 [20], or 2E1 may similarly demonstrate increased or decreased
plasma drug concentrations. Gender differences in metabolism may occur. Drug
clearance is reduced in women [21], especially among elderly women, leading to
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lower recommended therapeutic dose ranges. Temazepam can undergo oxidation
through CYP3A4, but the primary path for excretion of temazepam is conjugation
of the unaltered parent molecule to glucuronic acid [22], suggesting that it may be
preferred in cases complicated by concurrent use of a CYP inducer/inhibitor.
Zaleplon is unique among the hypnotics in that it appears to undergo metabolism
primarily through aldehyde oxidase [23]. Aldehyde oxidase inhibition by cimeti-
dine has been demonstrated to reduce clearance of zaleplon, however, requiring a
reduction in dose to at least 5 mg [24]. Lower doses should similarly be used in
individuals with even mild-moderate liver disease, because of substantial first-pass
metabolism of zaleplon in the liver before entering the systemic circulation.

Efficacy

The efficacy of BZRA hypnotics, measured by polysomnography as well as subjec-
tive report, is well established for treatment of primary insomnia in adults 18—65
and in adults older than 65 for periods of several nights up to 4 weeks [5]. Evidence
of sustained efficacy with longer term use (3—12 months), without evidence for
tolerance or rebound insomnia, has been demonstrated for eszopiclone [25-27] and
extended-release zolpidem [28]. In an open-label 6—-12-month extension trial in
older adults, zaleplon 5-10 mg persistently improved latency to persistent sleep,
total sleep, and number of awakenings, without evidence for rebound insomnia
upon discontinuation [29]. Efficacy of non-nightly administration of zolpidem
10 mg for a period of 12 weeks has also been shown, without evidence of rebound
insomnia [30].

Most BzZRAs decrease sleep latency and increase total sleep time. The exception
is zaleplon, which, consistent with its very short half-life, did not improve total
sleep time or wake after sleep onset when taken nightly for 5 weeks [31]. However,
when taken in the middle of the night, zaleplon 10 mg reliably improved both ability
to return to sleep and increased total amount of sleep, without increased residual
sedation even 4-5 h after dosing [32].

A number of BzRA efficacy trials have been carried out for insomnia comorbid
with other medical or psychiatric conditions, documenting very similar improve-
ments in sleep measures. The majority of studies have been done with zolpidem and
eszopiclone, but one of the earliest studies showed improved sleep with triazolam in
patients with rheumatoid arthritis [33]. Zolpidem 10 mg increased total sleep time
and improved sleep quality in a 4-week placebo-controlled study in depressed
patients with refractory insomnia despite adequate control of depressive symptoms
with selective serotonin reuptake inhibitor (SSRI) medication [34]. Zolpidem
extended-release coadministered with escitalopram improved subjective insomnia
symptoms in patients with comorbid anxiety [35] and depression [36], without
changes in symptoms of anxiety or depression. In contrast, eszopiclone coadminis-
tered with either escitalopram (in patients with generalized anxiety disorder) or
fluoxetine (in patients with major depression) not only improved sleep but also fur-
ther reduced symptoms of anxiety or depression [37, 38].



106 P.K. Schweitzer and S.D. Feren

Both zolpidem and eszopiclone improved sleep- and menopause-related symp-
toms in menopausal women [39, 40]. Eszopiclone has also been shown to be
effective in treating insomnia comorbid with chronic low back pain [41], rheuma-
toid arthritis [42], PTSD [43], and schizophrenia [44].

In the past, the study of the effect of hypnotics on daytime function has been
limited to the assessment of residual sedation. More recently, there have been stud-
ies evaluating whether improvement in sleep by hypnotic medication is accompa-
nied by improvement in daytime function. The few studies that have assessed
daytime measures report improvements in daytime alertness, ability to function, and
physical well-being with eszopiclone treatment of insomnia [25, 26].

Safety
Residual Effects

Sedation

The side effects typically associated with BzZRA use, including residual sedation,
impaired psychomotor function, and amnesia, are related to their primary hypnotic
effect at inopportune times, and to the potentiation of GABA-mediated inactivation
of neuronal circuits not involved in sleep-wake systems. Residual sedation, a pro-
longation of the sedating effect of the drug into the waking period, can result in
sleepiness as well as impaired psychomotor performance, including driving impair-
ment. The potential for a BZRA to cause residual sedation the following day is
determined by the drug’s duration of action, which is determined by half-life, drug
dose, and rate of drug metabolism, which may be slower in women and in the
elderly. Long-acting medications like flurazepam and quazepam are particularly
associated with increased daytime sleepiness [45]. Shorter-acting agents like zolpi-
dem and triazolam cause little residual sleepiness 6—8 h after administration [46]
unless taken at higher than typical doses [47]. Short-acting drugs like zaleplon and
the sublingual formulation of zolpidem cause no substantial sedation even 4 h after
dose administration [48, 49].

Driving Performance

Epidemiological data indicate that risk of motor vehicle accidents in individuals
taking hypnotics increases with increasing half-life [50]. Studies in healthy normals
show no impairment in on-the-road driving performance assessed 4 h post-dose
with zaleplon 10 and 20 mg [51], or sublingual zolpidem 2.5 mg [52]. However,
small deviations were seen in lateral car position 4 and 6 h after administration of
zolpidem 10 mg but not at later time points [53].

While the majority of studies assessing driving performance following hypnotic
use have been done in healthy normals, there are a few studies in patients with
insomnia. The magnitude of driving impairment following a single night of zopi-
clone (a BzRA typically used as a positive control in on-the-road driving studies,
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not available in the USA) was less in a group of middle-aged chronic BzZRA users
compared to healthy controls, suggesting that studies in healthy volunteers may
slightly overestimate the effect in insomnia patients with chronic hypnotic use [54].
Zolpidem 10 mg over 1 week did not impair driving simulator performance of pri-
mary insomnia patients assessed 9 h post-dose, in contrast to zopiclone 7.5 mg and
lormetazepam 1 mg [55]. In a driving simulator study of female primary insomnia
patients, zolpidem 10 mg and temazepam 20 mg did not differ from placebo on
mean time to collision 5.5 h post-dose, but 2 of the 18 patients had multiple colli-
sions, and zolpidem produced greater lane position deviation [56]. These results
underlie the importance of allowing sufficient time following hypnotic ingestion
prior to performing certain tasks as well as the importance of individual responses
to drug effects.

Fall Risk

Increased risk of falling is another psychomotor side effect commonly attributed to
BzRA treatment. The inability to balance against gravity, represented prosaically as
a fall, is the failure of a complex integration of central and peripheral motor, sen-
sory, and vestibular functions, some known to be sensitive to the effects of GABA
activation. This is of most concern in the elderly. Evidence suggests that insomnia
itself may be a substantial contributing factor to fall risk in the elderly [57, 58],
particularly elderly women with untreated insomnia [59]. Nursing home residents
with untreated insomnia, similar to the elderly at large, are at increased risk of fall-
ing [60].

Benzodiazepines as a class, but not BZRA medications specifically for sleep, are
associated with a greater risk of falls in the elderly [61], whether short- or long-
acting [62]. In another study, injurious falls were associated with benzodiazepines
but only in the setting of polypharmacy [63]. When comorbid medical conditions
were controlled, antidepressants, opiates, and anticonvulsants, but not sedatives,
predicted injurious falls, but sedatives did not [64]. In elderly males with insomnia,
both non-benzodiazepine and benzodiazepine use were associated with a modest
increase in risk for falls [65]. A study of nursing home residents reported increased
risk of hip fracture in new users of non-benzodiazepines, with the risk greatest for
individuals who required limited assistance to transfer [66].

Amnesia

BzRAs impair the ability to form new memories, as do most sedative medications,
and the effect is proportionally related to plasma drug concentration, maximal at
peak drug levels [67, 68]. The anterograde amnesia resolves with clearance of the
drug [69]. Only studies of acute memory effects have been carried out in primary
insomniacs, but no tolerance to the amnestic effect is evident over 3—4 weeks of
nightly hypnotic use in healthy non-insomniac males taking extended-release zolpi-
dem 12.5 mg [70]. Memory effects may not be significant for zaleplon. Healthy
young adults administered 10 and 20 mg doses did not differ from placebo with
respect to immediate and delayed word recall when assessed 1.25 and 8.25 h after
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dose administration [71]. Sleep also has an independent amnestic effect that should
be considered separately from the direct BZRA effect, as maintaining wakefulness
despite the hypnotic effect attenuates the BZRA-associated amnesia [72].

Complex Behaviors During Sleep

Talking, walking [73, 74], and other complex behaviors while in a sleep-like state
have been reported to occur in association with use of some BzRAs, typically zolpi-
dem and zopiclone but also zaleplon [75]. Zopiclone is a racemic mixture of eszopi-
clone and its inactive stereoisomer is available in Europe but not in the USA. The
range of reported behaviors is wide, including driving, eating, emailing, taking
additional hypnotic, sex, and shopping [76, 77]. Cases have been reported compli-
cated by death [78] or injury. Hypnotic doses have been therapeutic to suprathera-
peutic, and other substances such as alcohol, antidepressants, and benzodiazepines
have been co-implicated in some situations. The reports in the scientific literature
almost exclusively take the form of a case or short case series. No controlled, pro-
spective studies exist. The incidence of these events and predictive factors is not
known, although higher hypnotic dose is associated in some analyses, especially
when administered above the typical therapeutic range [79]. Unfortunately, the
quality of evidence with respect to these events is low, and even basic information
characterizing state of wakefulness/sleep is not known.

Mortality Risk

There is controversy over whether sedative hypnotic use, particularly BzZRA use, is
associated with increased mortality [80]. Kripke et al. [81], in a large retrospective
study, reported a 3.5-5.5 increased hazard for death in patients prescribed hypnotics
for insomnia compared to a matched cohort of non-hypnotic users. This study, how-
ever, did not control for psychiatric comorbidities, nor were the groups matched for
underlying sleep disorders [82]. Kriegsbaum et al. [83], in a similarly large study,
documented that the association of hypnotic use with increased mortality was mark-
edly reduced when psychiatric comorbidities and socioeconomic class were taken
into account, with hazard ratios of 1.22-1.43. A large prospective study of the
French population showed similar results [84]. Moreover, when baseline sleep com-
plaints were also controlled in that study, the risk of mortality over the next 12 years
was not significantly associated with hypnotic use. Neutel and Johansen [85] pres-
ent data suggesting that the association between hypnotic use and increased mortal-
ity may be confounded by the increased use of hypnotics in the months proximal to
death for palliative management of terminal illness. In a study of 8862 deaths com-
pared to almost 900,000 controls in a single year, increasingly larger proportions of
the prospective deaths received prescriptions for BzZRAs as death approached,
approximating almost 45 % of that group during the last 2 months prior to death.
Moreover, the frequency of BzZRA use was similar at all ages in the prospective-
death cohort, but increased with increasing age in the controls. In summary, the
available evidence suggests that BZRA use may be associated with a modestly
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increased mortality risk, but comorbid medical and psychiatric disease, sleep prob-
lems, and other classes of medications have larger to much larger effects on mortal-
ity risk. Clarifying the role of potential mediators of this relationship (e.g., cancer
incidence, falls, substance abuse) may better define the true nature and magnitude
of the mortality risk associated with BZRA use.

Tolerance, Dependence, Abuse Potential

In most BzRA efficacy trials, there is no evidence for tolerance (loss of effect over
time). Recent studies of eszopiclone [25-27], zolpidem [86], and zolpidem
extended-release [28] in adults and zaleplon in older adults [29] found no evidence
of tolerance or withdrawal for 6-12 months. In the study by Roehrs et al. [86],
designed specifically to assess the potential for primary insomniacs to develop toler-
ance, there was no increase in self-administration over a 1-year period. Studies of
intermittent dosing of zolpidem and zolpidem extended-release for periods of 2—-6
months show no increases in dose frequency over time [87], which is consistent
with epidemiologic studies of medication use by chronic insomniacs over longer
periods of treatment [88].

Studies of the reinforcing effects of these drugs indicate that they have a low-to-
moderate behavioral dependence liability, which may be higher in individuals with
a history of alcohol/drug abuse or comorbid anxiety/depression [89-92]. Risk for
dependence likely depends on the specific drug, dosage, comorbid disease, and indi-
vidual differences [5].

Data on the incidence of abuse of hypnotic medications, independent of other seda-
tives, is not available. However, a population-based study indicated that 2.3 % of the
US population reported nonmedical use of sedatives and tranquilizers, with approxi-
mately 0.002 % of the population meeting the criteria for substance abuse [93].

Discontinuation Effects

Insomnia can transiently worsen when BzRAs are stopped, exceeding baseline
severity for 1-2 nights in most cases. This rebound of insomnia is not uncommon
when discontinuing short and intermediate half-life agents [94], especially at higher
doses; but it is uncommon when discontinuing very-long-half-life medications,
such as flurazepam or quazepam, that effectively “self-taper.”

Rebound insomnia should be distinguished from recrudescence, or return of symp-
toms to pretreatment levels. Because primary insomnia is conceptualized as a lifelong
disorder, some risk of recurrence following treatment discontinuation is expected.
Rebound insomnia should also be differentiated from withdrawal, which is character-
ized by the appearance of additional symptoms that were not present before treatment,
and which typically last for a longer period of time. Rebound is not a sign of tolerance
or dependence. Rebound insomnia does not increase the likelihood of hypnotic self-
administration [95]. Patient education about the temporary nature of the rebound can
help patients understand that this is not a sign of dependence.
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Melatonin Receptor Agonists
Ramelteon

Ramelteon is a melatonin receptor agonist which binds with high affinity to MT;
and MT, receptors [96]. Compared to melatonin, ramelteon has a greater affinity
(3—16 times) and selectivity (1000-fold greater) for MT,/MT,. Ramelteon likely
promotes sleep via the MT), receptor by attenuating wake-promoting signals from
the suprachiasmatic nucleus and may affect the timing of sleep via the MT, receptor
[97].

Polysomnographic and subjective data indicate that ramelteon decreases sleep
latency in adults with primary insomnia [98] with efficacy maintained for up to 6
months [99]. Similar improvements in sleep latency have been reported in elderly
primary insomniacs treated with ramelteon [100]. Effects on total sleep time are less
consistent, with improvement in polysomnographically recorded TST only for
short-term use, and no consistent improvement in subjective TST during short- or
long-term use [101].

Ramelteon has no abuse potential. The most common adverse effects are somno-
lence, dizziness, fatigue, and nausea, with safety demonstrated over 6 months of
nightly use [99].

Melatonin

Melatonin is considered a dietary supplement and, therefore, not regulated by the
FDA. It is discussed in later in this chapter.

Orexin Antagonists

Suvorexant, the first drug of this class to be approved for treatment of insomnia,
promotes sleep by blocking orexin receptors [102]. Suvorexant is a dual-orexin
receptor antagonist (DORA) with similar potency at both orexin receptors, OX; and
OX,. Orexin is a peptide produced by neurons in the lateral hypothalamus that are
essential for maintenance of wakefulness. Decrease in orexinergic tone is essential
for initiation and maintenance of sleep [103]. Antagonism of orexin appears to
improve sleep in insomnia patients by reduction in hyperarousal [104]. Following
oral administration, suvorexant is rapidly absorbed, has an average f,,,, of 1.5-4 h,
and has a half-life of about 12 h [105].

Randomized placebo-controlled clinical trials indicate that suvorexant improves
polysomnographic measures of sleep (SL, sleep maintenance) in both younger and
older (>65) adults for up to 3 months [106]. Improvement in subjective measures
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(SL, TST, sleep maintenance, sleep quality) has been demonstrated for up to 1 year
of treatment in the same age groups [107]. Increases in TST were mainly attributable
to an increase in REM sleep, and to a lesser extent stage 2 sleep [108]. In an explor-
atory study [109], the power spectral density profile during sleep after 1 month of
suvorexant treatment was unchanged compared to placebo in both healthy and
insomnia subjects, in contrast to other drugs commonly used to treat insomnia. For
example, zolpidem, which acts on the GABA system, decreased power in the theta
band, and both zolpidem and the antidepressant, trazodone, increased power in the
sigma band. This suggests that orexin antagonism might lead to improvement in
sleep without major neurophysiologic changes to the EEG.

The most common side effect noted with suvorexant is somnolence; fatigue and
dry mouth are less common but more frequent than placebo [107]. Abrupt discon-
tinuation after 1 year of treatment was not associated with rebound insomnia or
withdrawal [107]. Suvorexant was not associated with any clinically significant
respiratory effects during sleep in adults (40 mg dose) with mild-to-moderate
obstructive sleep apnea or COPD, or in older adults (>65; 30 mg dose) with COPD
[110, 111]. In addition, suvorexant does not appear to impair next-day driving in
healthy (non-insomnia) volunteers less than 65 years old [112]. However, there
were some individuals who displayed impairment.

Histamine (H;) Antagonists
Selective H; Antagonist: Doxepin 3-6 mg

Doxepin in low doses (3—6 mg) is a more potent and selective H; antagonist than
drugs generally classified as antihistamines [113]. At these doses, doxepin has little
effect on serotonergic, adrenergic, or muscarinic cholinergic receptors, unlike the
doses (75-150 mg) typically used for treatment of depression. The selective block-
ade of histamine results in sleep promotion during the middle and end of the night
when other wake-promoting systems (norepinephrine, orexin, serotonin, acetylcho-
line) are minimally active [114].

Doxepin, in clinical trials with primary insomnia patients, improved objective
and subjective measures of sleep maintenance in adults (3—6 mg) for 5 weeks and in
older adults (1-3 mg) for 12 weeks [115, 116]. Similar to suvorexant, doxepin
1-6 mg improved sleep during the last quarter of the night without residual daytime
effects. Most notably, the largest effect size for doxepin 1-6 mg was during the last
hour (hour 8) of the night.

Despite therapeutic efficacy during the last hour of the night there was no evi-
dence of residual sedation during clinical trials. Nor was there any indication of
rebound insomnia or symptoms of withdrawal upon drug discontinuation. The most
frequent adverse effects in clinical trials were sedation and headache.
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Nonselective H; Antagonists: Diphenhydramine, Doxylamine

Diphenhydramine or doxylamine is the principal ingredient in most over-the-
counter medications with FDA indication for use as a sleep aid. These drugs are
nonselective H1 antagonists, as they also exhibit muscarinic cholinergic antago-
nism, which contributes to their effects on sleep as well as to their side effects.

Although sedation is a common side effect of the first-generation antihistamines,
evidence for efficacy in treating insomnia is limited. Among the few randomized,
placebo-controlled studies of diphenhydramine, there is weak evidence for improve-
ment in subjective sleep measures and mixed evidence for improvement in poly-
somnographic measures [117, 118]. There are no placebo-controlled trials of
doxylamine.

The most commonly reported adverse effects of over-the-counter antihistamines
are anticholinergic effects such as dry mouth, blurred vision, urinary retention, and
confusion. Other adverse effects include sedation, dizziness, and weight gain.
Agitation and insomnia have occasionally been reported. Daytime sedation may be
a problem given the relatively long elimination half-life of these drugs. Indeed,
plasma concentration of diphenhydramine 12 h post-dose correlates with the degree
of H; receptor occupancy [119]. Tolerance to the sedating effects of daily daytime
(tid) administration of diphenhydramine develops within 3—4 days [120, 121].
Tolerance to intermittent use and to nighttime administration has not been studied.

Prescription Agents Used Off-Label for Treatment
of Insomnia

Other BzZRAS

Other benzodiazepines not approved as hypnotics by the FDA but frequently used
to treat insomnia include lorazepam, clonazepam, and alprazolam [122]. These
drugs are indicated for treatment of anxiety or panic disorders. Clonazepam is also
indicated in treatment of seizures and is used off-label to treat REM behavior disor-
der [123]. The pharmacologic properties of these drugs are similar to benzodiaze-
pine hypnotics; thus, while efficacy in insomnia has not been extensively studied
with these drugs, they appear to have similar effects on sleep and similar side effects.
Their half-lives are relatively long (11-40 h).

Antidepressants

Sedating antidepressants are commonly used for the treatment of insomnia despite
relatively little data on safety and efficacy for this treatment purpose. Not only is
trazodone the most frequently used antidepressant for insomnia, it has been among
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the most frequently prescribed of all drug treatments for insomnia over the past 20
years [1, 2]. Mirtazapine and amitriptyline are also commonly used. These drugs are
typically prescribed for insomnia in doses lower than those clinically indicated for
treatment of depression.

Trazodone

Trazodone, FDA approved for the treatment of major depression (200-600 mg), is
typically used for insomnia at doses of 25-150 mg. Trazodone promotes sleep pri-
marily by antagonism of serotonin 5SHT,,, alpha;-adrenergic, and histamine H,
receptors [6]. At the higher doses used for treatment of depression, trazodone also
blocks the serotonin transporter. The effects of trazodone can vary significantly
because of its active metabolite mCPP and its metabolism by CYP3A4 and CPY2D6
pathways.

There have been two placebo-controlled trials of trazodone in patients with pri-
mary insomnia. In the first study, trazodone 50 mg improved subjective measures of
sleep latency and duration during the first week of treatment, but these results were
not sustained during the second week [124]. In a polysomnographic study, trazo-
done 50 mg, given for seven consecutive nights, decreased number of awakenings
and stage 1 sleep but had no effect on sleep latency or sleep efficiency [125].

There are four placebo-controlled studies of trazodone treatment of insomnia
with comorbid illness. Following alcohol detoxification, trazodone improved sleep
efficiency [126] and sleep quality [127]. However, in a study of patients on metha-
done maintenance, trazodone failed to improve either subjective or objective sleep
measures [128]. In patients with persistent insomnia following treatment of depres-
sion with fluoxetine or bupropion, trazodone improved indices of insomnia [129].
There were no direct measures of sleep in that study.

Common side effects of trazodone include sedation, dizziness, orthostatic hypo-
tension, headache, dry mouth, and blurred vision [5]. Priapism is a rare occurrence.
In a study of primary insomnia patients given trazodone for 1 week, there were
small but significant impairments in short-term memory, verbal learning, and equi-
librium [125]. There is no evidence of abuse.

Mirtazapine

Mirtazapine promotes sleep via antagonism of serotonin SHT,, SHTj, histamine H;,
and alpha;-adrenergic receptors. Its half-life is very long (20—40 h). Metabolic
clearance is reduced in women and in older adults.

There have been no placebo-controlled trials of mirtazapine for the treatment of
primary insomnia or comorbid insomnia. However, three studies on esmirtazapine (the
S(+) enantiomer of mirtazapine) documented improvement in polysomnographic
measures of sleep in patients with primary insomnia [130]. Esmirtazapine has a shorter
half-life (10 h) than mirtazapine. It is no longer being developed as a hypnotic.
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Studies of mirtazapine in major depressive disorder indicate that the most common
side effects are sedation, increased appetite, weight gain, dry mouth, and constipation
[131]. It has no potential for abuse.

Tricyclic Antidepressants

Tricyclic antidepressants frequently used to treat insomnia include amitriptyline,
doxepin, and trimipramine, typically in doses lower than those used for treatment of
depression. Tricyclics promote sleep primarily by antagonism of norepinephrine,
histamine, and acetylcholine. Amitriptyline and doxepin also inhibit serotonin and
norepinephrine reuptake transporters. Amitriptyline is the most anticholinergic of
the tricyclics, while doxepin is a more potent H1 antagonist than most drugs classi-
fied as antihistamines. In very low doses, doxepin is a relatively selective histamine
antagonist, with minimal effects on norepinephrine, acetylcholine, or serotonin. Its
low-dose formulation (trade name Silenor) is approved for treatment of insomnia
and discussed in Sect. 3.4.1. Tricyclic antidepressants antagonize peripheral alpha-
adrenergic receptors, which accounts for their cardiovascular effects.

In the treatment of primary insomnia, doxepin 25-50 mg and trimipramine
50-200 mg improved sleep efficiency and subjective sleep quality when used for up
to 4 weeks [132—-136]. Amitriptyline, doxepin, and trimipramine, in antidepressant
doses, improved sleep in patients treated for depression [137-139]. Sleep indices
were improved with doxepin 10 mg in patients with Parkinson’s disease [140].

Dose-dependent side effects [141] include sedation and weight gain (related to
histamine antagonism), orthostatic hypotension (related to alpha, antagonism), and
dry mouth, blurred vision, constipation, and urinary retention (related to muscarinic
cholinergic antagonism). A less common but serious side effect is impairment of
cardiac conduction, which can lead to heart block or seizures. These drugs can be
lethal in overdose. There is no abuse potential.

Antipsychotics

The antipsychotic drug most commonly used off-label to treat insomnia is quetiap-
ine, but olanzapine has also been used with greater frequency than other antipsy-
chotics. These drugs are more likely to be used to treat insomnia in patients with
comorbid psychiatric disease. Their sedating effects come from antagonism of mul-
tiple receptors, including H;, alpha,-adrenergic, serotonin SHT,, and dopamine.
Olanzapine, in addition, antagonizes muscarinic receptors. Olanzapine’s f,, of
4-6 h and half-life of 20-54 h make it unlikely to be efficacious for sleep-onset dif-
ficulties and likely to have residual sedation.

There has been a single randomized control trial of quetiapine 25 mg for primary
insomnia and none for olanzapine [142]. There was a trend for improvement in
subjective SL and TST; the lack of a significant effect may have been the result of
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insufficient power (n=6-7 per group). The only other study of quetiapine in primary
insomnia was an uncontrolled open-label study which reported improvements in
polysomnographic measures of TST and sleep efficiency with doses of 25-75 mg
[143]. Both quetiapine and olanzapine have been studied in patients with insomnia
and comorbid disorders [4, 144], but most studies lack placebo control and are com-
promised by small sample size, short duration of treatment, and lack of objective
measures of sleep. However, the few placebo-controlled studies indicate that que-
tiapine improves subjective measures of sleep in patients with major depressive
disorder [145], bipolar depression [146], generalized anxiety disorder [147], and
fibromyalgia [148].

Common side effects are sedation, dizziness, dry mouth, blurred vision, urinary
retention, increased appetite, and weight gain [149—151]. There is also increased
risk for impaired cognition and cardiac-related mortality in older adults, particularly
those with dementia [152].

Anticonvulsants

Anticonvulsant drugs used to treat insomnia include gabapentin, pregabalin, and,
less frequently, tiagabine. Gabapentin and pregabalin, while structural analogues of
GABA, do not appear to interact with GABA, receptors or inhibit reuptake of
GABA. They promote sleep by decreasing the wake-promoting glutamate and nor-
epinephrine systems via selective binding to the alpha, delta subunit of N-type
voltage-gated calcium channels [153, 154]. Tiagabine promotes sleep by inhibiting
GABA reuptake. Given the long t,,, (2-3.5 h), gabapentin is unlikely to improve
sleep-onset difficulty.

Gabapentin, in adults reporting occasional disturbed sleep and undergoing tran-
sient insomnia via phase advance, demonstrated improvement in TST and wake
after sleep onset [155, 156]. The only study of gabapentin in the treatment of pri-
mary insomnia was an open-label study which reported improvement in sleep
efficiency, primarily via decrease in wake time, and an increase in slow-wave sleep
[157]. Improvements in polysomnographic and subjective measures of sleep have
been reported with gabapentin and pregabalin in patients with restless leg syndrome
[158, 159], fibromyalgia [160, 161], neuropathic pain [162, 163], hot flashes [164],
and epilepsy [165]. One author suggested that pregabalin has a direct effect on sleep
that is separate from its analgesic, anxiolytic, and anticonvulsant effects [166].
Placebo-controlled studies of tiagabine in primary insomnia patients show an
increase in slow-wave sleep, but inconsistent results on polysomnographic mea-
sures of sleep [167, 168].

Principal side effects are ataxia and diplopia with gabapentin; dry mouth, cogni-
tive impairment, peripheral edema, and weight gain with pregabalin; and nausea
with tiagabine.
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Alpha;-Adrenergic Antagonists

Prazosin is an antihypertensive agent used in the treatment of nightmares and sleep
disturbance in post-traumatic stress disorder (PTSD). The mechanism for treatment
of nightmares is unknown, but sleep is promoted by preventing arousal that occurs
when norepinephrine binds to alpha,-adrenergic receptors [169]. There are no stud-
ies of prazosin in the treatment of primary insomnia. However, there is evidence that
patients with insomnia have elevated levels of norepinephrine [170]. In patients
with PTSD, prazosin decreased nightmares and improved sleep quality in four
placebo-controlled trials [171-174]. In a fifth study, prazosin increased polysomno-
graphic total sleep time and REM, along with improving clinical symptoms [175].
Orthostatic hypotension and dizziness are possible side effects.

Melatonin

Melatonin is widely used by consumers to treat insomnia. Melatonin, an endoge-
nous hormone secreted by the pineal gland and primarily involved in the synchroni-
zation of circadian rhythms, is available as a supplement that is not regulated by the
FDA. As with ramelteon, melatonin likely promotes sleep via the MT; receptor and
circadian synchronization via the MT, receptor. However melatonin has much less
affinity and selectivity for these receptors compared to ramelteon. The half-life of
melatonin is short (35-60 min) [176]; thus it is unlikely to be useful for sleep main-
tenance. However, a prolonged-release formula is available by prescription for
adults >55 in Europe and other countries. Because melatonin is unregulated in the
USA, it is available in a wide range of doses.

Interpretation of studies on melatonin is complicated by the large range of doses
used, formulation (immediate vs. prolonged-release), timing of administration (a
few minutes to many hours before bedtime), heterogeneity of the study population
(age, presence of comorbid disorders, different types of sleep disorders), and small
sample size. Overall, the available data suggests that melatonin has a therapeutic but
weak effect on SL (both subjective and objective), but little effect on sleep duration
(subjective, actigraphic, polysomnographic) [177, 178]. Studies of prolonged-
release melatonin produce somewhat more consistent results than those of exoge-
nous melatonin in adults 55 and older [179]. Exogenous melatonin may be more
useful in delayed sleep-phase disorder, as it advances the sleep-wake rhythm when
given at the appropriate time [180].

There are few reports of adverse events in controlled trials with melatonin [181].
A National Academy of Sciences report states that short-term use of 10 mg or less
appears to be safe in healthy adults but recommended caution in children/adoles-
cents and during pregnancy [182]. Headache, somnolence, nausea, hypotension,
and hypertension have been reported in higher doses [183].
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Pharmacologic Management of Insomnia

Indications for Pharmacological Treatment

Insomnia patients not only perceive daytime dysfunction and exhibit neurobehavioral
impairment [184], but they also have reduced quality of life [185], increased risk for
psychiatric disorders [186], higher health care use and cost [187], increased accidents
and errors at work [188], and increased absenteeism from work [189]. When the clini-
cian and patient decide that, without treatment, these consequences are sufficiently
significant, pharmacotherapy can be considered as a treatment option.

Pharmacotherapy is an acceptable treatment for short-term insomnia, particu-
larly situational forms of insomnia such as may occur while traveling or during
periods of predictable and transiently increased stress. There is no basis to believe
that cognitive behavioral therapy (CBT) would substantially less beneficial for
acute insomnia than for chronic insomnia, but rapidly implementing CBT shortly
after insomnia onset may be difficult.

Treatment options for chronic insomnia include CBT, pharmacotherapy, or their
combination [190]. There are no practice parameters on pharmacotherapy for
chronic insomnia nor is there a consensus regarding long-term pharmacologic treat-
ment for chronic insomnia. General guidelines indicate the use of the lowest effec-
tive dose, with tapering of medication when feasible. However chronic use of
hypnotics medication may be indicated for severe or refractory insomnia or comor-
bid insomnia. Published studies of eszopiclone, zaleplon, and zolpidem extended-
release indicate maintenance of efficacy without tolerance for up to 12 months.
Relying on pharmacotherapy alone, however, is not ideal. CBT should be consid-
ered, comorbid conditions addressed, psychosocial stressors managed, and healthy
lifestyles promoted.

Contraindications to Pharmacological Treatment

The safety of hypnotic medications has not been demonstrated in pregnancy. All
BzRAs, ramelteon, doxepin, and suvorexant are considered Class C when assessing
potential for fetal harm. The risk for dependence and tolerance to BzZRAs is very
likely increased for those with a personal or family history of substance abuse.
Prescription hypnotics should be avoided if the patient is concurrently using alcohol
or other sedating medications. Individuals with substantial liver disease may inef-
fectively metabolize and consequently accumulate increased concentrations of
BzRAs, suvorexant, doxepin, and trazodone.

Since BzRAs are respiratory suppressants and have myorelaxation effects, their
use in pulmonary disorders should be carefully considered. Older BzZR As have been
demonstrated to worsen sleep apnea [191], but this effect is less clear for newer non-
benzodiazepine BzZRAs. Eszopiclone 3 mg had no effect on the apnea-hypopnea
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index (AHI) in mild-to-moderate sleep apnea [192] and even reduced the AHI in
moderate-severe obstructive sleep apnea in a subject group selected for increased
arousal threshold [193]. Zolpidem reduced AHI in central sleep apnea [194].
Triazolam 0.125-0.25 mg and zolpidem 5-10 mg did not exacerbate nocturnal
desaturations in a small study of subjects with mild-to-moderate COPD [195] and
in mild-to-severe but stable COPD without pre-existing severe daytime desatura-
tions or CO, retention [196]. Eszopiclone, taken during the first 2 weeks of continu-
ous positive airway pressure (CPAP) treatment for sleep apnea, improved CPAP
compliance over the first 6 months of therapy [197].

The most common contraindication to pharmacotherapy is the amount of time
available to sleep. For most hypnotic medications, there should be a period of 7-8 h
immediately following dosing that is dedicated solely to sleep. Shorter windows of
time, 4-5 h, are appropriate for agents designed for middle-of-the-night dosing.
Extensions in the length of this period of protected time should be considered based
on factors likely to prolong duration of action—higher than typical dose, other
sedating medications, advanced age, or female gender.

Finally, pharmacotherapy may be contraindicated for caregivers with insomnia
who must be able to rise easily during the night and navigate without risk of falling.

Implementing Pharmacological Treatment
Starting Treatment

Optimizing pharmacological treatment requires knowledge of the patient’s temporal
pattern of sleep difficulty; past history of hypnotic medication use, including effec-
tiveness and side effects; and comorbidities. Patient education is essential before
beginning pharmacotherapy. This includes discussion of the pathophysiology of
insomnia and potential aggravating factors; treatment options, including CBT and
pharmacotherapy or their combination; a good baseline assessment of sleep pattern
prior to initiating treatment in order to monitor response to therapy; and instructions
regarding medication use, particularly time allotted for sleep after dosing; potential
adverse effects. Dose and treatment regimen should be individualized, agreed to by
the patient, and monitored by the physician. Starting dose should be the lowest clini-
cally indicated dose. Dose adjustment should be made by the physician, with effec-
tiveness and side effects monitored within 3—7 days of starting medication.

Stopping Treatment

Discontinuing treatment, even if only temporarily, is useful as a strategy to reduce
long-term risk of tolerance, to determine retrospectively if treatment was helpful, and
to assess whether the insomnia has improved to the point that pharmacotherapy is no
longer needed. There is no evidence basis for how and when to taper hypnotic
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medications. Some practitioners follow a schedule, with medication tapers every 3—6
months. Others taper during periods characterized by reduced daytime demand,
improvements in level of psychosocial stress, vacations, or holidays. Patients should
be warned in advance about the potential for rebound insomnia for 1-2 nights once
the medication is completely discontinued. Tapers can take the form of a regular
decrease in dose size at the same dosing frequency, or a decrease in the number of
doses by 1-2 per week. CBT can facilitate medication tapering and discontinuation.

Reasonable strategies for managing rebound include patient education, non-
nightly hypnotic use, lower doses, and slow tapering [198]. Patient expectations and
anxieties about discontinuing treatment can be a significant factor. A reliable pla-
cebo effect occurs with insomnia treatment [199, 200], and rebound occurs even
when discontinuing a placebo.

Treatment Considerations Based on Temporal Pattern of Insomnia

Specific medications are more appropriate for insomnia at the beginning of the
night, the middle of the night, or near the end of the night, based on the pharmaco-
kinetic profile and efficacy data.

Difficulty with Sleep Onset Only

For difficulty with insomnia only at the beginning of the night, zaleplon, zolpidem,
and ramelteon are effective and less likely than alternative medications to cause
residual morning sedation. If there are factors preventing the use of these medica-
tions (e.g., prior history of ineffectiveness, side effects, cost), eszopiclone, temaze-
pam, or sustained-release zolpidem can be considered.

For individuals who have intermittent problems falling asleep and can predict
when they are likely to have a bad night, taking medication only on the nights they
expect to have sleep difficulty is optimal. If prediction is not possible, taking medi-
cation only after a specified period of time without falling asleep is typically a poor
option. CBT should be considered in these circumstances.

For individuals with nightly problems falling asleep, an intermittent medication
taper and drug-holiday are reasonable. However, it should be noted that zaleplon,
zolpidem, and ramelteon have demonstrated effectiveness of at least 6 months of
nightly treatment without evidence of tolerance.

Difficulty with Sleep Maintenance Only

Difficulty maintaining sleep is the most common sleep complaint [201]. Two
options for treatment exist: administer either a short-acting medication at the time
of awakening or take a medication with demonstrated effectiveness for sleep main-
tenance at the beginning of the night. Zaleplon and sublingual zolpidem (Intermezzo)
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can be taken as needed during middle-of-the-night awakenings, assuming at least
4 h of time in bed remain. If sleep-maintenance insomnia is occurring on a nightly
basis, taking a PRN medication in the middle of every night can become a burden.
Regular bedtime dosing of doxepin 3—6 mg, sustained-release zolpidem, or suvorex-
ant would be reasonable. For individuals with sleep difficulties specifically during
the last 2 h of the night, the best options are bedtime dosing of doxepin 3—6 mg or
suvorexant, as both drugs have demonstrated efficacy during the last third of the
night without next-day impairment. In particular, doxepin 3—6 mg is efficacious
during hour 8 of the night. With nightly administration, an intermittent medication
taper and drug-holiday are recommended.

Difficulty with Both Sleep Onset and Sleep Maintenance

Drugs with demonstrated efficacy for sleep onset and sleep maintenance include
eszopiclone, temazepam, sustained-release zolpidem, and suvorexant. For individu-
als with sleep maintenance difficulties encompassing the last 2 h of the night, con-
sideration can be given to bedtime administration of both a short-acting drug such
as ramelteon, zaleplon, or zolpidem with doxepin 3—6 mg, although this is not ideal.
If there is nightly administration, an intermittent taper and drug-holiday are
recommended.

Treatment Considerations Based on Comorbid Conditions

Insomnia is common in patients with chronic pain, depression, anxiety, and sub-
stance abuse [201]. The guidelines described above, based on time of night of
insomnia symptoms, can be applied to treatment of insomnia in these situations.
However, as we learn more about sleep-wake regulation, which should guide the
development of alternate therapies, we should be able to tailor drug treatment of
insomnia more specifically than merely by time of night. There is currently limited
data on pharmacologic treatment of comorbid insomnia. However, the available
data suggests that options for treatment of insomnia comorbid with some chronic
pain conditions include gabapentin and pregabalin. Benzodiazepines can also be
considered because of their anxiolytic and myorelaxant properties. For insomnia
comorbid with major depression or general anxiety disorder, there is evidence that
eszopiclone is efficacious, particularly in patients treated with SSRI medication.
Zolpidem and clonazepam have shown efficacy in treating insomnia in patients with
depression as well. While quetiapine has been studied in patients with depression,
anxiety, and bipolar disorder, its side effect profile may limit its usefulness.
Theoretically, an orexin antagonist, such as suvorexant, could be useful in anxious
patients, as anxiety-related increases in arousal are believed to be mediated by
inputs to orexin neurons in brain areas linked to anxiety [114, 202]. Similarly,
suvorexant could be considered in patients with a history of, or increased risk for,
substance abuse, as arousal associated with loss of reward is believed to be mediated
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by inputs from reward areas of the brain to orexin [114]. Prazosin is the drug of
choice for treatment of nightmares and insomnia associated with PTSD.

Because of the paucity of placebo-controlled trials with sedating antidepressants,
their use cannot be recommended for treatment of insomnia except in individuals
who fail other treatments or for whom other treatments are contraindicated. While
antipsychotic medications cannot be routinely recommended for insomnia, both
because of the lack of data and the side effect profile, these drugs may be useful in
individuals with psychotic or mood disorders, and could be considered for use in
individuals in whom substance abuse is a concern.

Conclusion

Substantial advances have occurred over the last few decades in our ability to safely
and effectively treat insomnia, such that pharmacotherapy can now be increasingly
tailored to many different clinical situations. Improved knowledge about treatment
of insomnia comorbid with various medical and psychiatric conditions, and the
growing diversity of accessible receptor targets, contributes to more reliable and
more appropriate pharmacotherapy. Variations in pharmacokinetics inform drug
selection for insomnia at the beginning, middle, or end of the night. Safety is a
perennial concern in drug therapy, and predictable differences in metabolism among
certain patient groups, the aged and females for example, improve clinician ability
to manage risk. Despite these advances, our knowledge of insomnia pharmacother-
apy cannot be described as robust; and there are many unresolved clinically relevant
questions: How is pharmacotherapy best combined with CBT, how best can we
improve daytime symptoms, and how effective are currently available drugs in the
typical clinic patient?
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Chapter 8
Insomnias of Childhood: Assessment
and Treatment

Daniel S. Lewin and Edward Huntley

Abstract Insomnia in childhood includes difficulty initiating and maintaining
sleep and bedtime resistance. These sleep problems are common in childhood and
largely result from interactions between the caregivers or parents and their children.
However that are other causes and origins of insomnia that can include child tem-
perament, psychopathology, or variation in sleep need that can include decreased
need for sleep and atypical circadian regulation. Chronic insomnia symptoms often
precipitate a range of functional daytime impairments (e.g., academic impairment,
hyperactivity, inattention, irritability, tiredness) which may further undermine sub-
sequent parent—child interactions including the transition to sleep. Evidence-based
interventions for childhood insomnia can address these sleep difficulties and family
stress. However, dissemination of evidence-based interventions is limited by the
dearth of clinicians trained to deliver these interventions, access to sleep disorder
centers, and cost. This chapter provides an overview of approaches to diagnosis and
management of childhood insomnia.
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Introduction

The insomnias of childhood include bedtime resistance, sleep initiation sleep, and
maintenance problems. These bedtime and sleep problems can place a significant
burden on caregivers and parents who may be required to spend significant time
attending to a child at the beginning or middle of the night and sometimes early in
the morning. The resulting sleep loss can impact parents’ and children’s daytime
functioning and increase bedtime-related conflict and influence family dynamics
[1]. Even when sleep problems do not meet criteria for a disorder, they are a com-
mon cause of stress in parent—child relationships. Childhood sleep problems can be
an indicator of poor regulatory capacity in the infant or child, and there is evidence
that sleep problems presenting in the first few years of life can be a marker of a
diathesis for psychopathology and health problems [2-5]. Even though sleep prob-
lems in early childhood are quite common and there are well-established interven-
tions for these problems, little is understood about the etiology pathophysiology of
childhood sleep disorders. This chapter reviews common causes of insomnia from
infancy through the school-age years that can persist into middle childhood and
adolescence. The discussion of pathophysiology will be followed by a detailed
practical approach to evaluating and treating insomnias in this age group.

Definitions

While most children have at least minor or transient problems initiating and main-
taining sleep, between 15 and 20 % of children have persistent insomnia [6, 7]. The
International Classification of Sleep Disorders (ICSD) Third Edition has harmo-
nized with the DSM-5 [8] by consolidating insomnia into chronic and short-term
categories, and eliminating prior subtypes. Insomnia may be diagnosed after the age
of 6 months at which time the nocturnal sleep of typically developing children has
become more consolidated and nighttime feedings are minimal to none. All insom-
nia subtypes including the behavioral insomnias of childhood (BIC) are no longer
independent diagnostic categories but are discussed as descriptors that may have
some clinical utility as they suggest etiology. The BIC will be the primary focus of
this chapter and treated as a sub-category of insomnia as there is a large evidence-
based literature demonstrating the efficacy of insomnia interventions.

The BIC are divided into three diagnostic categories: sleep-onset association
type and limit-setting type and a mixed type with features of both sleep-onset asso-
ciation and bedtime resistance difficulties. The specific features of BIC subtypes, as
defined in the second edition of the ICSD, are presented in Table 8.1. It is important
to note that the criteria for the BIC do not include specific time periods for sleep-
onset latency (SOL) and wake time after sleep onset (WASO). However duration
criteria differentiate chronic insomnia (3 months or greater with symptoms present
three or more times a week) and short-term insomnia (<3 months and may be
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Table 8.1 Definition of behavioral insomnias of childhood, ICSD-2 [9]

Behavioral insomnias of childhood

Sleep Onset Association Disorder Limit Setting Sleep Disorder
¢ Prevalence: 10-30 % e Prevalence: 25-30 %
e Age: 6-36 months e Age: 18-60 months
¢ Clinical features: e C(Clinical features:
(a) Delayed sleep onset and nighttime (a) Delayed bedtime
awakenings (b) Caregivers reinforce undesirable
(b) Sleep onset becomes associated with behavior at bedtime
exogenous cues (c) Inconsistent limit setting
(c) Sleep onset at bedtime or middle of night (d) Otherwise normal nocturnal sleep

will not occur without cue

episodic and occur <3 times a week) [9, 10]. While the primary focus of this chapter
is on the BIC subtypes that occur primarily in children 6 years of age and younger,
there will also be some discussion of chronic and short-term insomnia. In part
because the age range of insomnia has been extended down to 6 months of age,
there is a dearth of research on prevalence and treatment. The chapter also focuses
on recent advances in the evaluation of cognitive behavior therapy for insomnia
(CBTY) in school-age children (6—12 years).

The primary features of BIC subtypes include parent reports of bedtime resis-
tance, involvement of the parent in wake-to-sleep transitions at the beginning and
the middle of the night, and sleep/wake schedule conflicts with environmental
demands. In children younger than 6 years, it is a parent who typically identifies the
sleep problem and brings it to the attention of a pediatrician, mental health provider,
or sleep specialist. On occasion, an educator or childcare provider will report
changes in daytime functioning including academic impairment, hyperactivity, inat-
tention, and tiredness and has an atypical need for sleep during the day. While even
very young children can describe sleep problems, their sleep complaints seldom
lead to a referral.

Pathophysiology of BIC

For both children and adults, and perhaps all species of animals, the transition from
wake to sleep is a vulnerable period as it requires the letting down of vigilance.
While most people currently live in relatively safe and secure environments and
have the luxuries of strong locks, lights, and secure homes, this was not the case for
most of human history. Bedtime routines and repetitive and familiar behavior
sequences facilitate the letting down of vigilance and help to assure that the sleep
environment is safe and free of threats. From an evolutionary perspective, these
routines allay fears and worries. Across all species, routinized behavior prior to the
wake-to-sleep transition is common and typically involves checking the immediate
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environment for threats and seeking out indicators of safety such as a being in close
proximity to one’s clan or pack. Human infants and young children are dependent
on their parents for the implementation of routines and maintenance of a safe envi-
ronment. When individual or environmental factors interfere with routines or cause
chronic psychophysiological arousal or hypervigilance at bedtime, wake-to-sleep
transitions can be negatively affected.

The origins of BIC and insomnia are often heterogeneous. In some cases it is
important to understand the cause as it can maintain the sleep problem. In other
cases, the causes are remote and less relevant to intervention. These initial causes,
which may occur alone but often co-occur and can sometimes be compounding, can
be divided into several categories. The most common cause is parental reinforcement
of a child’s attention-seeking behavior, or dependence on the parent’s involvement in
wake-to-sleep transitions. Included in this category are feeding problems and poor
sleep hygiene. Children who have medical problems (e.g., gastroesophageal reflux or
colic) may have an increased risk of developing sleep problems. A sentinel event
such as a separation from parents, the birth of a sibling, or an accident can precipitate
a subsequent sleep disturbance that then persists. Children with a diathesis for psy-
chopathology, temperamental hyperarousal, or hyperactivity often have increased
anxiety and hypervigilance at bedtime. Conflict between environmental demands
(e.g., child care or parent work schedules) and the child’s intrinsic circadian phase
may result in delayed sleep onset and insufficient sleep during the day. Finally, sleep
disorders such as obstructive sleep apnea syndrome and restless leg syndrome can
cause insomnia. Further explanation of these categories is warranted as their contri-
butions to the sleep problems may inform the treatment approach.

Parental Reinforcement

Parental reinforcement refers to routines established at wake-to-sleep transitions
that involve a child’s bid for attention and a response from the parents that increases
the likelihood that the child will repeat their behavior. Over the course of develop-
ment the wake-to-sleep transition is the first significant period of separation for the
child—parent dyad and can lead to heightened arousal and ambivalence on the part
of the parent and child. Therefore, an assessment of the child and parent attachment
and interactions is critical to understanding the nature of sleep disturbances in
young children. Parents’ contributions to the child’s problematic sleep-to-wake
transitions and bedtime resistance may occur for a variety of reasons. For example,
parents may simply prefer to be present when the child is falling asleep or may learn
that their presence results in a faster and easier transition to sleep. When the bedtime
routines and the wake-to-sleep transition involve parental presence (e.g., feeding the
child, rocking the child, bed sharing, or parental presence in the child’s bedroom),
the child may become dependent on this very powerful indicator of safety and secu-
rity. When the child protests being left alone and the parent repeatedly returns to the
child’s room, the parent’s repeated visits reward the child for calling out and rein-
force the child’s dependence on the parent. The parent is in turn reinforced by the
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child’s rapid calming and relatively rapid return to sleep. Ambivalence may be
amplified if the child has a history of medical problems and/or if parents who work
long hours or more than one job and have limited time with their child due to con-
flicts in their work schedule.

It is a widely accepted assumption that by teaching the child to transition to sleep
independently at the beginning of the night, the child generalizes this learning to
middle of the night awakenings. If the parent attempts to leave the room when the
child is awake, or is not present for any or all of the multiple awakenings that occur
during a normal night of sleep, the child may have difficulty returning to sleep if the
child has not learned to initiate sleep independently.

Parental reinforcement is the most important root cause of behavioral insomnias
of childhood and perhaps an initiating cause of insomnia that then follows an inde-
pendent course and persists from childhood into adolescence. Parents may quickly
modify routines and their children will generally adapt quite quickly. When chronic
and more severe bedtime and nighttime conflict between the parent and child is
present, these interactions can become part of the learned bedtime ritual and may
carry over to parent—child interactions during the day. Over time, the child may
become labeled by a caregiver or self-identify as a “poor” or “bad sleeper.” One of
the goals of treatment is to break this cycle of conflict and to replace impressions
that the child is inherently a poor sleeper with the knowledge that the child can learn
to be a “good sleeper.”

Feeding Behavior

An infant and young child’s feeding patterns can contribute to irregular sleep/wake
patterns. It is common for a mother to nurse or feed her infant during the wake-to-
sleep transition. This association between feeding and sleep onset is quite powerful
as it involves both physical closeness and sustenance. In older infants the associa-
tion between feeding and sleep onset can become problematic when the infant
becomes dependent on parental presence. If the infant cannot re-initiate sleep inde-
pendently when natural awakenings occur throughout the night, sleep is then dis-
rupted for the parent and 24-h feeding patterns become irregular for the infant,
causing further problems in biological cycling for both. After 6 months of age most
typically developing infants do not need to feed at the beginning or middle of the
sleep period. Modifying the feeding pattern prior to a sleep intervention is an impor-
tant first—and in some cases the only necessary —step in establishing an indepen-
dent wake-to-sleep transition.

Medical Problems

Various medical problems can contribute to a child’s sleep problems and can shape
parents’ patterns of response that can in turn complicate the wake-to-sleep transi-
tion. Medical problems associated with pain and physical discomfort, as well as
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medications and procedures, can result in a child developing negative associations
with the crib or bed. Parents’ responses to their child’s illnesses can be quite com-
plex. Parental worry that arises from ongoing illness or that is conditioned based on
a prior illness can result in some parents having ambivalent feelings about separat-
ing from their child at bedtime. Parental guilt, a common and normal response to a
child’s illness, can also result in parents having ambivalent or conflicting feelings
about separating from their child at bedtime. For example, a child who has gastro-
esophageal reflux or colic, and consequently has long bouts of screaming and crying
at bedtime that cannot be soothed, can cause both the parents and child to develop a
negative association with bedtime. While the well-established behavioral treat-
ments for BIC are effective for children with medical illnesses, it is usually optimal
to aggressively treat the underlying illness before implementing a behavioral sleep
intervention and to help parents understand their child’s and their own negative
associations and aversions.

Sentinel Events

A sentinel event in the child’s or family’s life may cause insomnia symptoms and
lead to chronic insomnia. The event may cause increased vigilance and worry or a
short-term change in routine could lead to dependence on parental presence, and
short- or long-term sleep problems at the wake-to-sleep transition. A short-term
positive adaptation in a family that has suffered a trauma might involve the parents
taking the child into their own bed during the acute response phase. Once the trauma
becomes more remote and the parents attempt to shift the child back to his or her
bed, the separation at bedtime may reignite fear in the child, parental guilt, and/or
parental ambivalence about co-sleeping or being present when the child transitions
to sleep. In these cases, treatment may focus on fears that are related to a past event,
parental ambivalence, and a behavioral intervention involving a gradual approach to
establishing an independent wake-to-sleep transition. If the trauma is severe, or is
associated with sleep or bedtime (e.g., sexual abuse or a home fire), a referral to a
pediatric mental health specialist for assessment and treatment of post-traumatic
stress disorders would be warranted.

Psychopathology and Temperament

There are now well-established links between child sleep disturbances and anxiety
disorders [11] as well as the later emergence of mental health problems [12]. There
are also significantly increased rates of sleep problems among children with devel-
opmental disorders (e.g., autism) [13—15], attention-deficit hyperactivity disorder
(ADHD) [6, 16], and other psychiatric disorders [17]. Therefore, a psychiatric his-
tory and assessment of mental status are of particular importance. If a comorbid
sleep and psychiatric disorder is suspected, a referral for treatment is in order.
However, there is some evidence that an intervention for the child’s sleep problems
may improve the psychiatric symptoms [18].
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The wake-to-sleep transition is one of the first significant separations that a child
experiences in his or her development. The ability of the child to self-sooth in order
to regulate his or her internal states during these separations may be mediated by the
attachment between child and parent. Attachment, as conceptualized by Bowlby
[19], is a biologically based bond between the child and parent that ensures safety
and survival of the child and over the course of development has components of
both physiological and psychological bonds [20]. Attachment patterns develop
through a series of separations and reunions with the child and parent and, over
time, lead to a stable and predictable relationship that the child internalizes. This
internal model of the parent facilitates increasing self-regulatory capacity and inde-
pendence over time. During infancy the sleep/wake cycle involves multiple separa-
tions and reunions. Thus, the wake-to-sleep transitions represent a critically
important phenomenon in the emerging patterns of parent—child interactions [21]. A
transactional model of sleep/wake development proposed by Anders [22] illustrates
how intrinsic (e.g., biomedical factors, infant temperament) and external contexts
(e.g., cultural and social norms, family stress, parental psychopathology, SES) inter-
act bidirectionally. When problems arise in the attachment relationship, they may
appear first as BIC symptoms of the child but in some instances may also be under-
stood as a function of problems of the child—parent dyad. For example, over-
identification with the child and/or guilt over neglect and abandonment may trigger
parental separation anxiety, which subsequently becomes generalized by the child
as bedtime resistance from and/or difficulty initiating sleep onset. Therefore the
child—parent dyad plays an essential role for establishing and maintaining healthy
sleep behaviors early in life, and assessment of the child—parent relationship is
essential for understating the complex transactions that occur within the context of
a family system.

Some children with stable personality characteristics involving avoidance, hyper-
arousal, and hyper-reactivity to environmental stimuli may have increased rates of
sleep problems [22]. These children may be overly attentive to cues in their environ-
ment that threaten their sense of safety and may have difficulty letting down vigi-
lance. Attachment disorders may also increase the risk for sleep problems in children
[23]. For example, children who have been adopted from other countries and have
been raised in nurseries may be overly attached to parents or may be unable to
accept nurturance and calming offered by parents. Criteria for diagnosing these
types of problems can be found in the Zero to Three Diagnostic Manual [24]. In
addition, there is some evidence that suggests that children adopted from overseas
may experience increased rates of sleep problems [25].

There are also some established links between postpartum depression and
mother-infant sleep problems. Specifically, maternal depression may be worsened
by inadequate sleep which is common during the infant’s first 6 months of life, and
maternal depression may result in irritability, withdrawal, and/or impairment in
mother—child bonding [26, 27]. Treatment of postpartum depression and behav-
ioral-educational interventions designed to promote maternal and infant sleep
resulted in increased maternal nighttime sleep time and longer infant nighttime
sleep periods with fewer infant nighttime awakenings [28].
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Co-sleeping can also be linked to marital and family relational problems. In a
marriage in which there is conflict, sexual, or emotional abuse, or avoidance of
sexual relations, a child in the parental bed or a parent co-sleeping in a child’s bed
may facilitate avoidance or serve as a buffer against further conflict. These parental
psychiatric problems and marital problems can contribute significantly to the main-
tenance of a child’s sleep problems, and referral to an adult psychiatrist or a family
therapist may be a necessary adjunctive approach.

Environmental and Circadian Factors

There are a variety of environmental demands that may have a negative impact on the
child’s sleep period. Based on preference, and economic or career demands, some
parents enforce a sleep schedule on the infant. For example, parents who have to
return to work soon after the birth of their child and initiate childcare when the child
is 6 weeks of age may be required to wake their child early or put them to bed late.
There is currently no consensus on the impact of sleep training or scheduling. Some
infants may take easily to an enforced day and nighttime sleep schedule as a result of
their being adaptable and having flexibility in mechanisms regulating their circadian
phase. Other infants may have difficulty adapting. If the scheduled sleep periods are
in direct conflict with the infant’s homeostatic and circadian drive, then sleep prob-
lems may immerge; either the infant has difficulty falling asleep at the required time
or extended periods of wakefulness lead to poor regulatory capacity and the infant has
difficulty settling. While there is no scientific evidence that children who are overtired
and who have had insufficient sleep have more difficulty settling and do not sleep as
well, this is accepted in clinical practice as a relatively robust phenomena [29-31].
The timing of sleep and nap periods can be difficult to navigate as there are vast
individual differences in children’s sleep needs: the timing of their day and night-
time periods of highest sleep propensity, their intrinsic flexibility to tolerate sleep-
ing at different time periods, and their ability to tolerate varying durations of
wakefulness between sleep periods during the day. There is a good deal of variabil-
ity in published normative trends regarding the timing and sleep needs in infants and
children (refer to Table 8.2) and no validated or clinically feasible approaches for

Table 8.2 Estimated normative values for total sleep time from birth to 18 years

National Institutes of Population Study Switzerland
Age group Health [83]* [84]
Infants [84-86] 16-18 h 13.9-14.2h
Toddlers and pre-school (1-5 11-12h 11.4-13.5h
years)
School age (610 years) >10h 9.9-11h
Teenagers (1218 years) 8.5-10h 8.1-9.6 h

“https://www.nhlbi.nih.gov/health/health-topics/topics/sdd/howmuch
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Two-Week Sleep Record

Patient’s Name Study ID
Patient’s Date of Birth Date of Sleep Record: From To
Instructions:
| 1. Leave wake periods blank | | 2. Mark bedtimes with down arrows
Example: U U 1] 1]

8a | 9a [10a|11a/12p| 1p | 2p | 3p | 4p | 5p | 6p | 7p | 8p | 9p |10p11
1 T 4
1]

I _.
4. Mark wake-up times with up arrows |

! il
[ 3.Fillin Sleep Periods | |

U Midnight U Noon

Day of
the week [12a| 1a|2a|3a |4a|5a|6a|7a|8a | 9a [10a|11a|12p|1p [2p |3p [4p |5p |6p | 7p | 8p | 9p [10p|11p)]

Special Observations and Notes:

Fig. 8.1 Two-week visual sleep log

their evaluation. Actigraphy and sleep logs (see Fig. 8.1) provide the best approxi-
mation of key variables (i.e., number and duration of sleep periods, sleep-onset
latency, wake time after sleep onset), but interpretation of these data and the devel-
opment of a treatment plan require consideration of circadian and homeostatic fac-
tors as well as assessment of a child’s behavior regulation during the day, and
environmental demands.
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Sleep Disorders

Several sleep disorders can cause symptoms of insomnia and should be evaluated as
part of the assessment. These sleep disorders which cause or are associated with
inadequate sleep may account for increased irritability and poor regulatory capacity
that can delay sleep onset. For example, obstructive sleep apnea syndrome which
has a prevalence of 1 and 4 % in children [32] has been associated with behavioral
problems and poor sleep regulation [33, 34]. Restless leg syndrome (RLS) has been
estimated to occur in as many as 2-6 % of children [35, 36]. RLS involves limb
discomfort that tends to occur in the early evening and can delay sleep onset. In
some cases parents are called upon to rub the child’s legs to relieve sensations. The
child’s overactivity at bedtime may relieve RLS sensations, but parents can misin-
terpret their child’s activity as oppositional or hyperactive behavior which can result
in parent—child conflict. Parasomnias (e.g., confusional arousals and night terrors),
while not a cause of insomnia, can be confused for full awakenings. While it can be
difficult to differentiate a full from a partial awakening in a very young child or a
child with a developmental disability, educating the parent about partial awakenings
is an important consideration in developing a treatment plan.

In summary, behavioral sleep problems in young children can present with vary-
ing levels of severity, ranging from transient problems with sleep onset to a diagnos-
able disorder, and their causes are usually multifactorial. While the vast majority of
cases are relatively straightforward and can be evaluated and managed by general
practice pediatricians or child mental health or behavioral specialists, persistent
problems require a comprehensive evaluation and consideration of sleep/wake
mechanisms, child-specific factors, developmental and psychiatric status, family
function, and environmental demands.

Insomnia Pathophysiology

The literature on the evaluation and treatment of psychophysiological insomnia in
adults and BIC is quite large and there are several excellent review articles that sum-
marize this literature [6, 7, 37, 38]. There are a few recent articles on the patho-
physiology of adolescent insomnia [39, 40]. However, there are no published reports
that describe insomnia symptoms in children aged 6-12, but this is an important
area of focus of future research given that pediatric insomnia is included in the most
recent edition of the ICSD and in quality metrics for evaluation and treatment of
insomnia recently published by the American Academy of Sleep Medicine [41].
We propose that there are three subgroups of patients between 6 and 18 years of
age who meet the criteria for chronic and short-term insomnia in the ICSD
(Table 8.3) [42]. The first group is composed of children who will have lifelong
difficulty initiating and maintaining sleep that supersedes BIC (Table 8.2) and will
eventually be diagnosed with chronic insomnia. The second group is composed of
children who have temperamental problems and may meet the criteria for a
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Table 8.3 Summary of chronic and short-term insomnia criteria, ICSD-3 [10]

Diagnostic criteria (must meet criteria A—F)

(A) The patient, or the patient’s caregiver, observes one or more of the following problems
resulting in a general dissatisfaction with sleep:

¢ Difficulty initiating sleep

¢ Difficulty maintaining sleep (i.e., waking during the night with difficulty returning to
sleep)

* Final awakening occurring earlier than planned or desired

¢ Resistance to going to bed on a developmentally appropriate schedule

* Difficulty sleeping without caregiver intervention

(B) The patient, or the patient’s caregiver, observes one or more of the following related to
nighttime sleep difficulty:

* Fatigue or reduced energy

¢ Cognitive impairment (e.g., reduced attention, concentration, or memory functioning)

¢ Impaired social, family, occupational, academic performance, or other important areas
of functioning

* Mood disturbance/irritability

* Daytime sleepiness

¢ Behavioral problems (e.g., hyperactivity, impulsivity, aggression)

¢ Reduced motivation/initiative

¢ Proneness for errors or accidents

¢ Concerns or dissatisfaction with sleep

(C

~

The reported sleep/wake complaints cannot be explained purely by inadequate opportunity
(i.e., enough time is allotted for sleep) or inadequate circumstances (i.e., the environment is
comfortable, dark, safe, and quiet) for sleep

(D) The sleep disturbance and associated daytime symptoms occur: Chronic insomnia: at least
three times a week; short-term insomnia: may be <3 times per week

(E) The sleep disturbance and associated daytime symptoms have been present for at least:
Chronic insomnia: 3 months; short-term insomnia: <3 months

(F) The sleep/wake difficulty is not explained by another sleep disorder

Other: Insomnia symptoms must be independent of a sentinel event or obvious initiating cause

psychiatric disorder and who also have chronic sleep problems that persist even
when psychiatric problems remit. The third group is composed of children who
have persistent symptoms of insomnia that may be attributed to an initiating cause
(e.g., BIC, a medical illness, sentinel event), but their symptoms persist into child-
hood or adolescence and they are not responsive to established treatment for BIC.

Assessment

Most sleep problems in young children are relatively straightforward to evaluate
and treat, and are often addressed by pediatricians who provide general recommen-
dations. Other problems require a comprehensive evaluation and a nuanced inter-
pretation of data derived from sleep logs, actigraphy, and sleep questionnaires.
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Assessment of sleep problems in primary pediatric practices almost exclusively
relies on parental report. When children present to a pediatric sleep specialist, they
have typically failed other interventions and require more extensive assessment and
an individually tailored treatment plan. This thorough assessment typically takes
between 60 and 90 min.

The presenting complaint generally involves a conflict at bedtime or bedtime
resistance, disrupted child and parental sleep (multiple middle-of-the-night awaken-
ings and/or early morning awakenings), daytime impairment (e.g., irritability,
impaired attention), or general concern that the child’s sleep quality is poor. The
first steps in the assessment are refining the presenting complaint and establishing a
consensus treatment goal. The specific domains of assessment are provided in detail
in Table 8.4. During the interview, observation of parent—child interactions in the
examination room can also be useful in understanding the child’s developmental
status, regulatory capacity (i.e., their ability to maintain attention or deal with frus-
tration), and their parents’ attentiveness to their needs. When taking a history, some
assessment of each of the categories discussed above is optimal. The remainder of
the evaluation should focus on the five categories of potential causes and facilitators
of sleep problems presented in the section above on pathophysiology.

Sleep logs or diaries and sleep questionnaires are well-established assessment
tools that have been used in the vast majority of assessment and treatment studies.
Sleep logs used over a 2-week period provide more objective data for sleep patterns
and can be used to establish a baseline to evaluate clinical interventions [43]. Diaries
are typically kept for 1-2 weeks and provide more detailed information that can be
tailored to specific insomnia symptoms [44]. They have been shown to have rela-
tively good reliability with actigraphy [45] and are a necessary complement to acti-
graphs. Optimally, a family should come to their initial assessment session with a
completed 2-week sleep log that documents the timing of sleep periods: time in bed,
sleep-onset latency (SOL), wake time after sleep onset (WASO), time out of bed,

Table 8.4 Quick review of assessment domains

Assessment
domain Area of focus Example
Daytime Time out of bed Variability; parental role; child’s mood, and alertness
routine Difficulty waking Frequency; duration; parental role
Academic difficulties | Poor performance disruptive behavior; inattention;
irritability
Sleep routine Transition to sleep Child’s behavior: bedtime resistance; curtain calls or
call outs; parental involvement
Time to bed Variability: weekday/weekend; sleep onset latency
Sleep hygiene Activity leading up to scheduled bedtime; use of

electronic media; caffeine
Sleep environment Light; temperature; noise; where and with whom;
transitional object
Nighttime sleep Full versus partial awakenings; other arousals;
behavior restlessness; snoring
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and schedule and unplanned naps. It is often helpful to compare sleep periods from
school schedules to those obtained on weekends, holidays, or vacations. There are
several questionnaires and there are two comprehensive reviews of available ques-
tionnaires [46]. Two of the most widely used sleep questionnaires, the Sleep Habits
Questionnaire [47] and the Pediatric Sleep Questionnaire [48], can be used to iden-
tify potential sleep problems in children and adolescents.

Children’s Sleep Habits Questionnaire (CSHQ; [47]). The CSHQ is a comprehen-
sive, parent-report measure for assessing children’s sleep with good psychometric
properties for both community and sleep-disordered samples for children 4—12
years of age. It yields both a total score and eight subscale scores reflecting key
sleep domains that encompass a range of medical and behavioral sleep problems
including sleep-disordered breathing, sleep-related anxiety, bedtime refusal, insom-
nia, parasomnias, and daytime sleepiness. However, it should be noted that the
CSHQ does not have established normative values for the total or subscale scores.
Items are rated on a three-point scale. The CSHQ has shown adequate internal con-
sistency in both clinical and community samples of children [47]. Two-week test-
retest estimates also have been shown to be acceptable (.62 to .79). The CSQH has
been primarily used for research to assess sleep at baseline and post-intervention.

The Pediatric Sleep Questionnaire (PSQ; [48]). The PSQ is a validated 74-item
questionnaire assessing children’s sleeping habits and behaviors in children 2—-18
years of age. The PSQ includes a 22-item sleep-related breathing disorder subscale
(PSQ-SRBD) that has been shown to predict the risk for PSG-confirmed SDB [49].
In addition, the PSQ includes a four-item Sleepiness Scales (PSQ-SS) that contains
items assessing the degree to which sleepiness is a problem rather than perceived
sleep propensity in different situations. The PSQ-SS had low-to -moderate validity
against an objective measure of sleepiness, the Multiple Sleep Latency Test, which
is comparable to what has been observed in the adult literature assessing associa-
tions between the Epworth Sleepiness Scale and Multiple Sleep Latency Test [50].

Wrist actigraphy is a cost-effective tool that has a broad array of applications in
research and in clinical settings. It estimates sleep by utilizing the difference
between reduced activity during a sleep period relative to waking behavior. The
actigraph itself is a small battery-operated device (size of a watch) that is worn on
the wrist 24 h a day (for up to 2 or more weeks) and records movement sampled
several times per second with an accelerometer and stores the sampled data in
epochs (typically 1 min). After downloading raw movement data, a computer pro-
gram applies an algorithm to score sleep/wake periods. Actigraphy has been vali-
dated against PSG with agreement rates for minute-by-minute sleep/wake
identification of higher than 90 % [51-53]. Actigraphy has been used extensively in
clinical and research assessment with children, and there are no risks associated
with its use. In addition, actigraphy provides the clinician with the opportunity to
collect data from an individual sleeping in her natural sleep environment. Dependent
variables derived from actigraphy include total sleep time (TST), sleep efficiency
(SE; a ratio of minutes asleep to time in bed), and wake time after sleep onset
(WASO). While SOL is also important, actigraphy does not afford reliable measures
of this variable.
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To aid the assessment of behavioral problems and psychiatric symptoms several
of the following validated questionnaires utilizing parent or teacher report may help
a clinician characterize behavioral problems and psychiatric symptoms that may be
associated with BIC symptoms: (a) general behavioral problems— Child Behavior
Checklist (CBCL); (b) depression—Child Depression Inventory (CDI); (c) anxi-
ety—Screen for Child Anxiety-Related Emotional Disorders (SCARED); and (d)
ADHD — (Connors). If a co-occurring sleep and psychiatric disorder is suspected, a
referral for treatment is in order.

CBCL ([54, 55]). The CBCL is a 113-item parent-report scale assessing a broad
range of behavioral problems and social and academic functioning. The CBCL is
one of the most extensively tested rating scales available and possesses excellent
psychometrics. The measure yields total, internalizing, and externalizing behavior
scales, and eight subscale scores. In addition there are a youth self-report version and
teacher report form that have been validated and may be considered to supplement
the parental report. The measures take about 10 min to complete and 2 min to score.

SCARED ([56, 57]). The SCARED is a 42-item measure of childhood anxiety that
includes a child and parent form. Birmaher et al. [57] found that the SCARED was
able to differentiate between clinically anxious and non-anxious psychiatrically ill
youth. Test-retest reliability coefficients and internal consistency coefficients of the
subscales were found to be acceptable.

CDI ([58]). The CDI is the most widely used self-report measure of depressive
symptoms in children and is used extensively in pediatric sleep and affective
research. The CDI consists of 27 items and yields five factors plus a total score
normed according to age and gender. Published reports on the reliability and valid-
ity of the CDI are extensive with internal consistency coefficients ranging from .71
to .89 and the test-retest coefficients range from .74 to .83 (time interval 2-3 weeks).

The Connors Rating Scale-Revised (CRS-R; [59]). The CRS-R is an 80-item
observer (parent or teacher) or self-report questionnaire used to assess attention-
deficit/hyperactivity disorder (ADHD) and evaluate problem behavior in children
and adolescents. Short versions of the CRS scales are also available. The CRS-R is
comprised of seven factors: cognitive problems, oppositional, hyperactivity-
impulsivity, anxious-shy, perfectionism, social problems, and psychosomatic. The
CRS-R factors have high internal reliability (alphas=.75-.94) but poor-to-adequate
6-week test-retest reliability (rs=.13 —parents and .78).

Treatment

There are several interventions that have established efficacy as treatments of the
BIC [7, 37, 60, 61], but only a few studies evaluating the efficacy of cognitive
behavior therapy for insomnia in school-age children and adolescents (CBT-I) [62,
63]. The interventions for BIC involve simple and graduated extinction techniques,
sleep scheduling, positive routines, sleep hygiene training, and parent education.
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The number of sessions and the order in which these interventions are implemented
have not been adequately studied, and the demands of the specific case generally
dictate priorities. Based on discussions with pediatric sleep specialists, the most
common course of treatment involves a thorough in-person assessment and initial
treatment recommendations, and then in-person, telephone, or e-mail follow-up.

Treatment for BIC

Initial recommendations should focus on the treatment of medical problems and
feeding schedules. Symptoms of untreated gastroesophageal reflux, and recurrent
ear infections and other ailments involving pain and discomfort, can undermine usu-
ally efficacious interventions. Special attention may need to be given to parents of
children who have had medical problems as they may be, with good reason, hyper-
sensitive to their child’s condition. Children with illnesses involving pain may have
developed an aversion to their crib or bed. When this is suspected, and when pos-
sible, a change in the bedroom or the type of bed may break this association. Other
behavioral techniques such as systematic desensitization or graduated exposure
may be most effective.

Ferber [31] recommends addressing feeding schedules prior to implementing a
sleep intervention. Common feeding schedules and issues that interfere with an
infant’s independent wake-to-sleep transitions can include nursing or bottle feeding
the infant. The association between feeding and direct contact with the parents is
exceedingly powerful. Middle-of-the-night feedings are equally problematic. While
a middle-of-the-night feeding usually results in the infant returning to sleep very
rapidly and is rewarding for the overtired parent, it reinforces the child’s dependence
on the parent and may disrupt daytime feeding schedules. Specifically, after 6
months of age normally developing infants do not need to feed at night. The one
caveat is that an infant whose sole nutrition is mother’s milk may have difficulty
going a whole night without a feeding. In this case the introduction of cereal for
infants prior to bedtime can help to sustain the infant throughout the night.

A thorough evaluation establishes the priorities for interventions and specifically
the identification of behaviors that are targets for change. An understanding of the
behavioral cues that precede it (antecedents) and the responses or consequences that
follow the behavior must be understood as critical components of the behavioral
plan to eliminate the problematic behavior. Other considerations, which have been
discussed in detail above, involve child-, parent-, and environment-specific factors,
and the history and course of the sleep problem.

Extinction

Extinction techniques involve removal of reinforcers that maintain or cue an unde-
sirable behavior. Simple or unmodified extinction involves the immediate removal of
reinforcers [64, 65]. For example, parents ignore the child’s bids for attention at
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bedtime and the middle of the night and over the course of 3—5 days the child learns
that crying, call outs, and sometimes more extreme behavior (e.g., throwing toys or
other objects and vomiting) do not elicit the desired response from the parent. The
child no longer depends on the parents to be present at bedtime because he develops
new associations or self-soothing skills, and the attempt to gain the parents’ atten-
tion ceases. This approach breaks the chain of interactions between parent and
child, and the sleep-onset association (i.e., parental presence) is transferred to an
object or a self-soothing behavior that decreases or eliminates the child’s depen-
dence on the parent. Simple extinction has also been called the “cry-it-out” or cold
turkey method. This is generally very effective, although not all parents feel com-
fortable implementing this plan. The child’s crying and call outs can be quite persis-
tent, and it is not uncommon for a child to vomit in their crib as a result of long
episodes of crying and upset. If a child vomits during the course of an intervention
plan, parents are instructed to clean up immediately, and to provide their child with
support but to minimize strong emotional responses (e.g., anger, frustration, physi-
cal comforting) that could be reinforcing. Parents who fail to implement simple
extinction techniques often inadvertently reinforce longer crying spells and poorer
self-regulation.

Graduated extinction (GE) techniques are far easier for parents to tolerate
because they involve less crying and more flexibility for parents to regulate the
pace of the intervention. The trade-off is that GE can take longer to implement.
There are some manualized approaches [65], but most interventions are tailored
to the specific needs and preferences of the parent and child. The general prin-
ciple of a GE intervention is that reinforcement is gradually withdrawn on a set
schedule. The variables that are modified over time can include physical contact
with the child (e.g., breast feeding, holding, patting), verbal responses, proximity
to the child, and frequency and duration of check-ins. Any combination of these
variables can be gradually modified. For example, if the parent typically lies in
bed with the child until the child falls asleep, the recommendation could involve
three nights of sitting next to the child’s bed and holding his or her hand until he
falls asleep; followed by three nights of sitting further away from the child and
using verbalizations to calm the child; followed by three nights sitting in the
room and refusing interactions; followed by three nights of check-ins every
5 min as long as the child stays in bed; followed by three nights of check-ins
every 10 min.

There are several types of modifications that can be included in a GE interven-
tion. Fading refers to a gradual decrease in the intensity or quality of parental rein-
forcement of the child’s behavior. Shaping refers to the parents’ reinforcement of
qualitative changes in the child’s behavior. For example, if the child cries for
extended periods of time, the parent might only enter the room when there is a pause
in the child’s crying, thereby reinforcing calming behavior. Chaining refers to the
parent gradually modifying the child’s behavioral response. For example, the par-
ents may tell the child that they will check in with the child as long as the child does
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not cry, and then the parents may tell the child that they will check in as long as the
child does not call out. Thinning refers to a gradual decrease in the frequency of
parental reinforcement of child-calming behavior.

Positive Routines

Positive routines involve modification of parent—child interactions and behaviors
at bedtime to decrease stress and conflict and to establish a relaxed environment
that is conducive to a smooth transition to sleep. Positive routines also establish
new wake-to-sleep associations. This may be coupled with a shift in the time to
bed so that the child has an increased sleep propensity but is not overtired and
hyperaroused. In adjusting time to bed, it is also important to consider that there
is a naturally occurring increase in arousal level also called the “danger zone.”
When a regular sequence of activities is established, the child knows what to
expect and the sequence should involve increasing calm and relaxing behaviors
like reading, close time with parents, and quiet singing. Parental warmth and
calm, and positive and supportive statements, reinforce the child’s participation in
the quiet activities, set the tone, model appropriate behavior, and reinforce and
facilitate learning. Once the child learns the routine and transitions to sleep more
quickly, the parents can gradually advance the bedtime with the goal of increasing
the child’s total sleep time. After about 6 months of age, the introduction of a
transitional object (a blanket, a plush toy) can become an important part of the
bedtime routine and can take the place of the parent or other sleep-onset associa-
tions that are problematic. The choice of an object is important because it will
sometimes be with the family for years. It should be washable and made of a non-
toxic material and parents may want to purchase a duplicate in the event that the
object is lost.

Schedule Modification

Schedule modification is sometimes necessary when the child’s bedtime is
exceedingly early or late or when the timing of naps interferes with bedtime.
Schedule problems can arise when a child’s optimal sleep time (controlled by
their circadian phase) conflicts with parental or other environmental demands.
Some young infants have very rigid early morning awakenings that chronically
disrupt parents’ sleep. While small shifts in the sleep phase can sometimes be
achieved, parents may need help in adjusting their schedule or agreeing on an
alternating care plan for their child. Helping parents identify the optimal nap
times based on the child’s age and daytime sleep needs can be complicated. A
late-afternoon nap for some children over the age of 3 can erode their ability to
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fall asleep at night while others need a nap. Eliminating a morning nap between
18 and 24 months of age can extend the duration and improve the quality of the
afternoon nap.

Sleep Hygiene Training

Sleep hygiene training involves changes in behaviors, sleep-related activities, or the
environment that precede sleep and that interfere with sleep or the process of
decreasing arousal. Sleep hygiene education is a common component of behavioral
interventions used to address adult sleep problems such as insomnia and is routinely
included in behavioral interventions targeted in pediatric populations [66—68].
Sleep hygiene education begins with an assessment of daytime and bedtime rou-
tines that delay sleep onset (e.g., exercise, use of electronic media, pets in the bed-
room) and degrade sleep quality (e.g., caffeine use, environmental factors like light,
noise, and temperature). The clinician works with parents and their child to estab-
lish guidelines that are feasible and within reference to developmental norms.
During the hour leading up to the child’s scheduled bedtime parent and children are
instructed to engage in calm and relaxing activities that the child enjoys (e.g., read-
ing). This may require some negotiation between child and parent and activities that
have the potential to cause conflict and should be avoided. The timing of bedtime
routine activities should be consistent and predictable and the scheduled bedtimes
should not deviate significantly (e.g., 30-60 min) from day to day. The bed should
only be used for sleeping; therefore, activities other than sleep (e.g., play) should be
avoided to strengthen the association between the bed and sleep. Some flexibility
can be exercised with calm and focused activities such as reading. It is best practice
to keep all electronic devices out of bed and the bedroom. A later bedtime may be
warranted especially if a child appears alert and functions well with slightly less
sleep. To the extent possible light (e.g., use of a nightlight) and noise should be
reduced to promote an optimal sleep environment.

Other Treatment Considerations

Another intervention that can be useful with older children involves the use of a
bedtime pass [69, 70]. The child is provided with a token or piece of paper that
allows them one opportunity to engage the parent after bedtime. This technique
provides the child with more control and helps them to weigh their actual need to
see the parent. If passes are not used on successive nights then the child can turn
them in for a reward. As part of the intervention, parents should also be informed
that following the initial implementation of the intervention, an extinction burst
commonly occurs [71]. This phenomenon that occurs in many behavioral interven-
tions involves a temporary return to the undesired behavior. If parents are unaware
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of the phenomena they may assume that the intervention has failed. They are gener-
ally instructed to persist in the treatment plan.

In the interest of managing expectations when discussing interventions for BIC
it is important that some caregivers may feel concerned about inducing distress in
their child during a critical time in a family transition for infants and their caregiv-
ers. These are natural concerns that should be met with empathy and validation.
Such concerns provide a clinician with the opportunity that to date there exists no
empirical evidence from longitudinal studies indicating long-standing negative
behavioral, emotional, psychosocial, or hormonal effects associated with the behav-
ioral strategies to address BIC [72].

CBT-I for School-Age Children

The approach to the assessment of insomnia in school-age children does not differ
significantly from that of younger children; however, involving a verbal child in the
assessment and treatment plan is likely useful in assuring their understanding and
willingness to participate. Cognitive behavioral treatments for insomnia are
described elsewhere in this book but a brief overview of the core components of
CBT-I with some modifications is provided. CBT-I is a comprehensive, non-
pharmacologic, and evidence-based intervention for insomnia that has been devel-
oped for adults with well-established short-term and long-term efficacy [73, 74].
CBT-I has been modified to be developmentally appropriate for adolescents [75, 76]
and school-age children [63] and includes components intended to promote greater
control over sleep, reduce emotional distress, and enhance sleep efficiency.

Following assessment, CBT-1 begins with psychoeducation, to provide parents
and children with information about the role of sleep, its regulation, and conse-
quences of insufficient sleep framed within a developmentally appropriate context
(e.g., school-aged children required 10—11 h of sleep). For some parents it may be
helpful to draw on the two-process model of sleep regulation (i.e., homeostatic sleep
pressure and circadian rthythm) to provide a framework for sleep regulation [77]. In
addition Spielman’s 3P model of insomnia may also be a useful heurist for framing
interventions intended to identify and resolve factors perpetuating insomnia [78].
As described above sleep hygiene practices can be included with psychoeducation
and used to supplement CBT-I interventions as needed.

The core behavioral components of CBT-I consist of stimulus control therapy
and sleep restriction which are well-evaluated interventions used in adults that meet
established treatment standards as defined by the American Psychological
Association [79] and American Academy of Sleep Medicine [80]. Stimulus control
therapy [81] utilizes standardized instructions intended to associate the bed/sleep
environment with sleep rather than sleep-incompatible behaviors (e.g., boredom,
frustration, or worry at not being able to sleep) and to re-establish a consistent sleep/
wake schedule. Sleep restriction therapy aims to increase sleep drive and consoli-
date sleep by limiting a patient’s time in bed to the total sleep time derived from 1
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to 2 weeks of sleep diary [82]. Time in bed is subsequently titrated up or down based
on response to intervention and minimum time in bed is generally never less than
7.5 h for school-age children and is applied flexibly based on acceptance and adher-
ence to treatment. Prohibits naps at times other than the assigned time in bed.

Although stimulus control and sleep restriction therapy may be adequate behav-
ioral interventions to address insomnia some older school-age children may also
benefit from the inclusion of cognitive strategies aimed at reducing cognitive arousal
associated with anxious thoughts or identifying and challenging dysfunctional atti-
tudes and beliefs and misconceptions about sleep that contribute to emotional dis-
tress and further sleep problems.

The CBT-I interventions described above may be augmented with relaxation
training to introduce strategies aimed at reducing somatic tension or intrusive
thoughts at bedtime interfering with sleep. Common techniques include diaphrag-
matic breathing and progressive muscle relaxation.

Conclusion

Behavioral sleep problems during childhood represent a complex group of prob-
lems ranging from short-term delays in sleep onset and parental reinforcement of
problematic behavior to chronic problems with sleep initiation and maintenance.
Thorough assessment is required to define the causes and clinical course of the
problems, especially when they are chronic and disrupt the family and/or the child’s
daytime behavior. There is currently no research on the developmental pathophysi-
ology of behavioral sleep problems in childhood, particularly those that are chronic
and persist into later childhood and early adolescence. There is a relatively large
literature and several good reviews of behavioral treatment strategies for BIC occur-
ring in infants and children under the age of 7. In most cases, parents can implement
these interventions independently or with the assistance of a pediatrician or pediat-
ric nurse. However, persistent problems require the expertise of a sleep specialist.
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Chapter 9
Pregnancy-Related Sleep Disturbances
and Sleep Disorders

Beth Ann Ward

Abstract Pregnancy is a time characterized by vast hormonal and physiologic
changes. The dramatic increase in estrogen and progesterone impacts sleep archi-
tecture and produces systemic effects that may disrupt sleep. As pregnancy pro-
gresses, women experience a progressive increase in both the number and duration
of nocturnal awakenings. The awakenings arise from a myriad of causes, including
nocturia, nausea, heartburn, pain, and anxiety. Short sleep duration and poor quality
sleep during pregnancy have been associated with a multitude of adverse outcomes,
including maternal depression, gestational diabetes, prolonged labors, higher rate of
cesarean deliveries, preterm birth, and low-birth-weight infants. Restless leg syn-
drome (RLS) and sleep-disordered breathing (SDB) are two of the most common
sleep disorders during pregnancy. Both of these disorders may cause significant
sleep disruption and daytime fatigue. RLS has been associated with an increased
risk for maternal depression, preeclampsia, and need for cesarean delivery.
Treatment of RLS during pregnancy is focused on repletion of iron stores, elimina-
tion of factors that may exacerbate RLS, and management of symptoms with behav-
ioral techniques. SDB may increase the risk for intrauterine growth retardation,
gestational diabetes, pregnancy-induced hypertension, and preeclampsia. CPAP has
been demonstrated to be safe and effective for treatment of SDB during pregnancy.
By optimizing sleep hygiene, utilizing cognitive behavioral therapy, and employing
measures to reduce discomfort, heartburn, and nocturia, clinicians may improve a
woman’s sleep. Due to concerns of risk to the fetus, pharmacologic treatment of
insomnia during pregnancy is reserved for women with severe symptoms refractory
to conservative measures.
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Introduction

Pregnancy is a time of extensive physiologic, physical, and hormonal changes.
These changes can significantly disrupt a woman’s sleep and may predispose to the
development of a sleep disorder or may exacerbate pre-existing sleep disorders.
Sleep disruption during pregnancy is a nearly universal experience and may
result in symptoms of daytime sleepiness and fatigue [1, 2]. Understanding how
sleep is altered during pregnancy and recognizing sleep disorders that commonly
develop during pregnancy may enable healthcare professionals to identify and treat
sleep problems. Sleep is vital to the health and well-being of pregnant women.
Emerging data suggests that both sleep deprivation and sleep disorders during preg-
nancy may increase the risk for adverse pregnancy outcomes, including increased
risk for gestational diabetes, preterm birth, and postpartum depression [1, 3—-6]. By
counseling women on strategies to optimize sleep, healthcare professionals may
improve the quality of nighttime sleep and reduce daytime sleepiness and fatigue.

Influence of Hormonal Changes on Sleep

The vast changes in hormonal levels that occur during pregnancy may impact sleep
architecture and may cause physiologic changes that result in sleep disruption.
Most notably, progesterone and estrogen levels steadily rise throughout the preg-
nancy [7]. Progesterone has been shown to have a sedating effect, and has been
demonstrated to decrease sleep latency and increase non-REM sleep [8, 9]. Daytime
sleepiness and fatigue are often one of the first symptoms of pregnancy, and these
symptoms may be directly attributable to the soporific effects of progesterone [10].
Estrogen, conversely, appears to have alerting effects and has been shown to sup-
press REM sleep [11-14]. In addition to the direct effects of estrogen and proges-
terone on the central nervous system, these hormones have systemic effects that
may impact sleep. For example, progesterone relaxes smooth muscle, which can
lead to increased urination, even in the first trimester of pregnancy [10]. Estrogen
can cause vasomotor rhinitis, characterized by nasal and pharyngeal mucosal
edema, with resultant airway narrowing and increased airflow resistance [15].
These direct effects of estrogen can lead to snoring, and may predispose to obstruc-
tive sleep apnea.

In addition to the dramatic increases in estrogen and progesterone observed dur-
ing pregnancy, many other hormonal levels are impacted by pregnancy, which may
affect a woman’s sleep. For example, progesterone and cortisol compete for binding
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sites on corticosteroid-binding globulin. Thus, as progesterone levels increase dur-
ing pregnancy, free cortisol levels also increase, and elevated cortisol levels lead to
increased arousals [16]. Secretion of oxytocin, a hormone that causes uterine con-
tractions, has been demonstrated to display a circadian rhythm, with levels peaking
at night. Thus, increasing oxytocin levels at the end of pregnancy may contribute to
increased sleep fragmentation in the third trimester [17].

Changes in Sleep Patterns and Sleep Architecture
During Pregnancy

Pregnancy profoundly impacts both the quantity and quality of a woman’s sleep.
During the first trimester, sleep duration increases. A longitudinal study of 33
American women, using in-home polysomnography to assess sleep patterns
throughout pregnancy, demonstrated that total sleep time increases by an average of
0.6 h during the first trimester, as compared with prior to pregnancy [18]. Similarly,
a survey study of 325 Finnish women revealed that women report an increase in
sleep time by an average of 0.4 h during the first trimester, as compared with prior
to pregnancy [19]. However, despite the increase in sleep time, women describe a
decrease in the quality of their sleep and an increase in nocturnal awakenings [19—
21]. A prospective study of 25 pregnant women demonstrated a 1.4-fold increase in
nocturnal arousals during the first trimester as compared to prior to conception [22].
Moreover, during the first trimester many women complain of increased daytime
sleepiness and fatigue, likely due to both the increased nocturnal awakenings and
the soporific effect of high progesterone levels [17].

During the second trimester, sleep duration starts to decrease [1, 18, 19], but
several studies suggest that sleep efficiency improves during the second trimester,
and women have less wakefulness after sleep onset (WASO) [23-25]. Improvement
in both energy levels and alertness during the second trimester has been widely
reported in popular literature, leading to the second trimester being dubbed as the
“honeymoon” phase of pregnancy [26]. However, there is little support in the scien-
tific literature to support the assertion that energy levels improve during the second
trimester. In a longitudinal study of 33 pregnant women, there was a slight decrease
in the level of the fatigue reported in the second trimester, but this decrease did not
meet statistical significance [27]. Conversely, in a cross-sectional survey of 2427
women, significant daytime sleepiness, increased fatigue, and decreased energy lev-
els were reported in all months of pregnancy, without any clear improvement during
the second trimester [1]. Similarly, in a cross-sectional survey of 127 pregnant
women, women reported a moderate amount of sleepiness throughout the preg-
nancy, with no significant differences found between the trimesters [21].

The third trimester represents the period of most disturbed sleep for pregnant
women. The average duration of nighttime sleep continues to decrease [1, 18, 19,
28], with total sleep duration returning to pre-pregnancy levels [18, 19]. The great-



162 B.A. Ward

est change in the sleep patterns at this time is due to increased wakefulness after
sleep onset [1, 18, 23, 29, 30]. During the third trimester both the number and dura-
tion of nocturnal awakenings increase [1, 20]. Several studies have demonstrated
that over 90 % of women experience nocturnal awakenings during the third trimester
[1, 19-21]. On average women have 2—5 awakenings per night [1, 21, 23], and dur-
ing the third trimester women remain awake for an average of 20 min with each
arousal [22]. In a cross-sectional study of 2427 women, women who were at least 8
months pregnant reported that the total duration of their awakenings resulted in an
average of 80 min of wakefulness during the night [1]. As the pregnancy progresses
women also experience longer sleep-onset latencies, with the average sleep latency
in the third trimester being greater than 50 min [1, 21]. Women in the third trimester
of pregnancy are twice as likely to have insomnia as compared with women in the
first or second trimester [31]. With increased sleep disruption, the proportion of
women who report overall short sleep duration increases as the pregnancy pro-
gresses [1, 28]. In a prospective study of 189 women, 40 % of the women slept less
than 7 h per night during the third trimester [28]. A cross-sectional study of 2427
revealed even more dramatic sleep restriction, with 51.4 % of women who were at
least 8 months pregnant obtaining 6 h or less of sleep per night [1]. Although many
women nap during pregnancy, this may not sufficiently compensate for the noctur-
nal sleep disruption, as 33.1 % of women at the end of pregnancy obtain less than
6 h of sleep in a 24-h period [1].

The nearly universal sleep disruption that is present during pregnancy is often
accompanied by complaints of daytime sleepiness and fatigue, with approximately
50 % of women reporting significant daytime sleepiness [1, 32]. Subjective quality
of sleep declines as the pregnancy progresses, with studies finding that by the third
trimester 54—83.5 % of women rate their quality of sleep as poor [1, 28]. Factors
associated with increased risk for poor quality of sleep include advanced stage of
pregnancy, maternal age, lower level of education, and lower income level [1].
Polysomnographic studies designed to assess changes in sleep architecture during
pregnancy have been limited by small sample size, limited nights of polysomnogra-
phy, and a paucity of longitudinal data. Most of these studies have found a decrease
in slow-wave sleep as well as a slight decrease or no change in REM sleep as preg-
nancy progresses [18, 23, 29, 30], although these findings have not been fully
consistent.

Causes of Nocturnal Arousals During Pregnancy

Many of the physical and hormonal changes that occur during pregnancy can
account for the fragmented sleep that women experience. The causes of the frequent
nocturnal arousals change as the pregnancy progresses. Nocturia is the most com-
mon cause of nocturnal arousals throughout the pregnancy [1, 22, 33]. In a cross-
sectional study of 2427 women, 72.3 % of women less than 2 months pregnant
reported that nocturia disrupted their sleep; the prevalence of nocturia increased



9 Pregnancy-Related Sleep Disturbances and Sleep Disorders 163

throughout the pregnancy, with 91.9 % of women who were at least 8 months preg-
nant identifying nocturia as a cause for awakenings [1]. Nausea and vomiting fre-
quently disrupt sleep in the first trimester, but these symptoms tend to improve and
care less likely to cause awakenings as the pregnancy progresses [1, 22]. Back pain,
hip pain, and general discomfort are cited as a cause for sleep disruption throughout
the pregnancy, but these symptoms become more common toward the end of preg-
nancy, likely due to weight gain and increased abdominal size [1, 22, 29, 33-35].
Throughout pregnancy 79 % of women report that their sleep is disrupted because
they are unable to find a comfortable position, but this is a nearly ubiquitous occur-
rence by the end of pregnancy, with 94 % of women who are at least 8 months
pregnant noting that the inability to find a comfortable position interrupts their sleep
[1, 21, 35]. Other discomforts, such as itchy skin [1] or the sensation of being too
hot or perspiring [35], may impair a woman’s ability to sleep.

Heartburn and reflux are also common sources of nocturnal awakenings [1, 22,
33]. The enlarging uterus displaces the intestines and lower esophageal sphincter,
and the lower esophageal sphincter pressure progressively declines throughout the
pregnancy [36]. Thus, heartburn and gastroesophageal reflux become more com-
mon and more bothersome in the third trimester, and may fragment sleep [1, 22].
Fetal movements and Braxton-Hicks contractions also become more likely to dis-
rupt sleep as the pregnancy progresses [21, 22, 33].

Anxiety and insomnia have been tightly linked in the general population.
Similarly, pregnant women often report anxiety as a source for their awakenings [1].
Worries about the baby, worries about labor and delivery, and worries about impend-
ing lifestyle changes after the birth of their child may all contribute to sleep disrup-
tion during pregnancy [1, 32, 33, 35]. Several studies have also identified vivid and
frightening dreams as a frequently reported cause for nocturnal awakening during
pregnancy [1, 22, 29, 34]. Environmental factors, such as older children and outside
noises, may also interrupt a woman’s sleep during pregnancy [1, 22].

Leg discomfort often disturbs sleep in pregnant women. The frequency of women
who awaken due to leg cramps steadily increases during the pregnancy, affecting
12-21 % of women in the first trimester, and impacting up to 75 % of women during
the third trimester [33, 37]. Furthermore, women are at an increased risk for devel-
oping restless leg syndrome (RLS) during pregnancy. Studies reveal that the preva-
lence of RLS during pregnancy varies between 10 and 33 %, with symptoms being
most prevalent in the third trimester [1, 20, 28, 33, 38—43]. Restless leg syndrome is
one of the most common causes of insomnia in pregnant women [30], as restless leg
symptoms and associated periodic limb movements in sleep may cause prolonged
sleep-onset latencies [20, 43] and frequent nocturnal awakenings [44]. Because
restless leg syndrome is such a common cause of insomnia during pregnancy, this
will be discussed in more detail below.

Pregnancy increases a woman’s risk for snoring, which may disrupt a woman’s
sleep and cause awakenings. The prevalence of snoring increases as the pregnancy
progresses; by the third trimester 16-35 % of women report snoring [1, 28, 45—47].
Snoring is also one of the most common symptoms of obstructive sleep apnea [48].
Obstructive sleep apnea may lead to multiple nocturnal awakenings and may predis-
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pose a woman to adverse pregnancy outcomes. This is discussed in detail below.
Shortness of breath is also a commonly cited source of arousals, likely due to eleva-
tion of diaphragm by the expanding uterus, which reduces lung capacity [22, 35].

Restless Leg Syndrome in Pregnancy

Restless leg syndrome (RLS) is a neurologic disorder characterized by an over-
whelming urge to move the legs, usually associated with an uncomfortable or pain-
ful sensation in the legs [49]. The urge to move the legs is worse at night, worse at
rest, and relieved with movement [49]. The prevalence of RLS in the general popu-
lation has been estimated to be 3.9-14.5 % [50]. Restless leg syndrome occurs at a
prevalence two to three times higher during pregnancy than it does in the general
population, and most studies indicate that the prevalence increases as the pregnancy
progresses, with symptoms peaking in the 7th to 8th month of pregnancy [51].
Large-scale studies assessing the prevalence of RLS during pregnancy have indi-
cated that the prevalence may vary between 10 and 33 % [1, 20, 28, 33, 38—42]. In
a cross-sectional study of 2427 pregnant American women, 24.4 % of women were
found to have RLS based on the International Restless Legs Syndrome Study Group
criteria (IRLSSG), with symptoms being most common during the 6th month of
pregnancy (33.3% of women reported RLS symptoms during the 6th month of
pregnancy) [1]. In a prospective study of 500 pregnant women in Sweden, 17 % of
women in the first trimester, 27.1 % of women in the second trimester, and 29.6 %
of women in the third trimester were found to have RLS based on the IRLSSG cri-
teria; 32 % of the women surveyed reported RLS symptoms at some point during
the pregnancy [40]. A larger study surveyed 1428 pregnant Swedish women at 32
weeks’ gestation and found that 18.5 % of the women met the criteria for RLS based
on the IRLSSG criteria; the prevalence decreased to 9.4 % based on the Cambridge-
Hopkins Restless Legs Syndrome Short Form 2 diagnostic criteria, which attempts
to eliminate RLS-mimics, such as nocturnal leg cramps or positional discomfort
[41]. In a sample of 189 American women, 17.5 % were found to have RLS based
on the IRLSSG criteria during an initial survey between 6 and 20 weeks’ gestation;
by the third trimester 31.2 % of the women had symptoms of RLS [28]. Other stud-
ies have reported lower prevalence of RLS in pregnancy; in a study of 461 pregnant
women in Taiwan the prevalence of RLS was found to be 10.4 % and in a study of
501 pregnant women in Switzerland the prevalence of RLS was 12 % [38, 39]. The
differences in reported prevalence may be due to differences in maternal age, eth-
nicity, number of previous pregnancies, level of iron stores prior to pregnancy, and
family history of RLS in the populations studied. The method of data collection and
rigor of the scales used to diagnose RLS may also have impacted the findings. Taken
together, however, these studies demonstrate that RLS commonly occurs in preg-
nancy, and generally becomes more common as pregnancy progresses.

Restless leg syndrome is more likely to develop during pregnancy in women with
a prior history of RLS, a history of RLS during a previous pregnancy, or a family
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history of RLS [33, 39]. The risk of developing RLS during pregnancy increases
with mulitparity [39, 41]. Both tobacco use and coffee consumption, both prior to
the pregnancy and during the pregnancy, have been associated with an increased
risk for RLS [20, 38—41]. Short sleep duration has also been associated with RLS,
with sleep duration of less than 7 h reported as a risk factor for the development of
RLS in a cross-sectional study of approximately 16,500 pregnant women in Japan
[20] and sleep duration of less than 6 h reported as a risk factor for the development
of RLS in a study of 1428 pregnant women in Sweden [41].

The pathophysiology of restless leg syndrome is not fully understood, but it is
thought to be related to deficiency of iron stores in the brain and dysfunction of
central nervous system dopaminergic regulation [49, 52]. It is not clear why the risk
of RLS significantly increases during pregnancy. Iron deficiency is a risk factor for
the development of RLS in the general population, with ferritin levels less than
50 ng/mL correlating with more severe symptoms [53, 54]. Given the high meta-
bolic demand for iron during pregnancy, iron deficiency has been suspected to play
a role in the increased prevalence of RLS during pregnancy. Some studies have
indeed found that women who develop RLS during pregnancy have lower ferritin
levels than women who do not develop RLS [33], but other studies have failed to
demonstrate this relationship [39, 43]. Several studies have revealed that women
who develop RLS during pregnancy are more likely to have anemia or are likely to
have lower hemoglobin than women who do not develop RLS during pregnancy
[33, 38, 55], and tend to have lower use of iron supplementation [38, 41], although,
again, these are not consistent findings [39—41]. The fact that RLS tends to resolve
within days to weeks after the delivery of the baby [33, 38—40], whereas it can take
months to replenish iron stores following a pregnancy [4], raises doubt that iron
deficiency could be the primary factor driving the increased prevalence of RLS dur-
ing pregnancy. The conflicting findings regarding the role of iron deficiency in the
development of RLS during pregnancy suggest that, while iron deficiency may play
a role, other factors must also be involved.

The elevated estrogen levels that occur during pregnancy have been proposed as
an etiologic factor for the increased prevalence of RLS during pregnancy. Estrogen
modulates dopaminergic transmission in the ventral striatum [56]. Estrogen levels
steadily increase throughout pregnancy and then rapidly decrease after delivery, a
pattern that corresponds well to the increased prevalence of RLS observed as the
pregnancy progresses followed by the swift improvement in symptoms after the
birth of the child [33, 40]. A small study found that estradiol levels were signifi-
cantly higher in pregnant women with RLS than in pregnant women without RLS
[56], but a subsequent study failed to find any significant difference in estrogen
levels among women with RLS and women without RLS [39]. Thus, further studies
are needed to explore the role that estrogen may be playing in the development of
RLS symptoms during pregnancy.

Folate deficiency has been implicated in the development of RLS during preg-
nancy. One study revealed that women who developed restless leg syndrome had
consistently lower folate levels than women who did not develop restless leg syn-
drome [43], although a subsequent study failed to confirm this finding [57].
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Nevertheless, studies of RLS in pregnancy have demonstrated that women who
develop RLS tend to have lower rates of folate supplementation [38, 57, 58].
Prolactin has also been proposed as an etiologic factor in the development of RLS
through its modulation of dopaminergic activity, given that the circadian rhythm of
prolactin secretion results in peak prolactin levels in the evening, corresponding to
when RLS symptoms are most prominent [59]. However, the fact that RLS symp-
toms rapidly abate following the birth of a child, even among lactating mothers,
argues against prolactin playing a significant role in the development of RLS.
Further research is needed to elucidate the mechanism by which RLS develops dur-
ing pregnancy. Although findings have been inconsistent regarding the various pro-
posed etiological factors studied to date, it is possible that the development of RLS
depends on the interaction of multiple factors, and thus, iron, folate, estrogen, and
prolactin may all play a role.

The impact of restless leg syndrome during pregnancy can be profound. Restless
leg syndrome is one of the most common causes of insomnia in pregnant women
[31]. Women with RLS during pregnancy have more difficulty falling asleep, more
frequent nocturnal arousals, poorer quality of sleep, and shorter sleep duration [20,
33, 38, 39, 60]. Women with RLS during pregnancy report greater fatigue and more
significant daytime sleepiness [40, 57]. Women with restless leg syndrome have
also been demonstrated to have higher rates of depression, both during the preg-
nancy and in postpartum period [41, 61]. Recent studies have suggested that RLS
may be associated with adverse pregnancy outcomes, including increased risk for
preeclampsia and increased risk for cesarean delivery [60, 62]. The development of
RLS during pregnancy places women at higher risk of developing RLS during sub-
sequent pregnancies [63] as well as at higher risk of developing idiopathic RLS
independent of pregnancy in the future [40, 64, 65].

Prior to conception, women who are at high risk for RLS during pregnancy
should be identified and provided counseling. This would include women who have
idiopathic RLS prior to a pregnancy, women who have experienced RLS during a
previous pregnancy, and women with a family history of RLS [33, 39, 63, 64].
Given that it is very difficult to replenish iron stores during pregnancy and given the
potential role that iron deficiency plays in the development of RLS during preg-
nancy, it has been recommended that all women with RLS present prior to a planned
pregnancy undergo evaluation for iron deficiency and receive iron supplementation
if the ferritin level is less than 75 ng/mL [51]. Likewise, it would be reasonable to
assess iron stores prior to conception in any women at risk for developing RLS dur-
ing pregnancy, as well as in any pregnant women who develops RLS. Oral iron
supplementation is recommended with ferrous sulfate 325 mg (65 mg of elemental
iron) one to two times per day if the ferritin level is less than 50-75 ng/mL. A fer-
ritin level should be repeated 6—8 weeks after starting iron supplementation. If the
ferritin level remains less than 30 ng/mL, treatment with IV iron infusion may be
considered after the first trimester in pregnant women with severe RLS symptoms
that cannot be sufficiently controlled with non-pharmacologic treatment modalities
[51, 66], although IV iron infusion does carry a risk of anaphylaxis [67]. A decrease
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in maternal blood pressure may occur during the infusion, although whether this
poses any risk to the fetus is not known [66].

When RLS develops during pregnancy, management of symptoms should begin
with non-pharmacologic therapy. An effort should be made to eliminate any factors
that could cause or exacerbate RLS symptoms, such as avoiding situations that
require prolonged immobility, limiting the use of caffeine, and when possible
eliminating the use of medications that can aggravate RLS, such as SSRI antide-
pressants, antiemetics, antipsychotics, and antihistamines. Studies have demon-
strated that moderate-intensity exercise can reduce RLS symptoms, and thus, if
there are no contraindications to physical activity, moderate physical exercise (such
as brisk walking, water aerobics, gardening) has been recommended for manage-
ment of RLS during pregnancy. Other non-pharmacologic treatment modalities that
have been shown to be of some benefit in treatment of RLS include yoga, massage,
and pneumatic compression devices [51]. Anecdotally, stretching, applying heat to
the limbs, performing relaxation techniques, or engaging in mental activities that
may serve as a distraction from the symptoms have all been reported to reduce
symptoms, although there is less data to support these treatments [51]. Women
should be reminded to dedicate an adequate amount of time for sleep, as total sleep
duration less than 7 h is associated with restless leg syndrome [20]. Alcohol and
tobacco use are both associated with an increased risk of RLS during pregnancy,
and pose other risks to the developing fetus, and thus women should be counseled
to abstain from both during pregnancy [20]. Untreated obstructive sleep apnea may
exacerbate RLS symptoms, as well as increase the risk for other adverse pregnancy
outcomes, and so treatment should be provided for sleep-disordered breathing,
when present.

The effectiveness of folate supplementation in reducing or preventing RLS is
unclear. A recent consensus paper regarding the management of RLS during preg-
nancy noted that there is insufficient evidence to recommend folate for treatment of
RLS during pregnancy [51]. However, supplementation of 400-800 mcg daily is
recommended for all women for prevention of neural tube defects, and various stud-
ies have observed that women who regularly take prenatal vitamins containing
folate are less likely to have restless leg syndrome. Thus, in managing the care of a
pregnant woman with RLS, it is reasonable to ensure that she is receiving adequate
folate supplementation.

If RLS symptoms are moderate—severe, consideration may be given to the use of
pharmacologic agents. A 2015 consensus guideline for the treatment of RLS during
pregnancy asserts that medications should only be considered after an adequate
attempt at iron supplementation and the use of at least one non-pharmacologic ther-
apy have failed [51]. Moreover, when medications are considered, the lowest effec-
tive dose should be used, and treatment should be limited to the shortest duration
necessary, with regular reassessments made to consider whether continued use of
the medication is needed [51].

For individuals who are not pregnant, dopamine agonists, such as ropinirole,
pramipexole, and rotigotine, are considered the treatment of choice for RLS [68].
However, little is known about the teratogenic effects of these medications in
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humans. These medications are all classified by the Food and Drug Administration
(FDA) as Class C in pregnancy, indicating that they are of uncertain safety in
humans. Limited case reports and case series regarding the use of ropinirole, prami-
pexole, and rotigotine during pregnancy have not revealed any increased risk of
major malformations, but the data is very meager [69]. As a result, the 2015 consen-
sus statement by the International Restless Legs Syndrome Study Group (IRLSSG)
noted that there was “insufficient evidence to reach consensus” on the use of these
medications in pregnancy. Given that there is more safety data available for the use
of carbidopa/levodopa, the use of carbidopa/levodopa is recommended rather than
the dopamine agonists [51]. Other pharmacologic treatment options could include
clonazepam, opioids, gabapentin, gabapentin enacarbil, or clonidine; more data
exists for these medications regarding their use during pregnancy, but none of these
are recommended as standard therapy in the non-pregnant population for treatment
of restless leg syndrome [68]. The IRLSSG 2015 consensus committee deemed the
use of clonazepam reasonable during the second or third trimester based on the
safety data available, but counseled against the use of clonazepam during the first
trimester to reduce the risk of congenital malformations [15]. Opioids have been
demonstrated to be effective in the treatment of RLS symptoms refractory to other
medications [68]. Based on the safety and efficacy data available, the IRLSSG 2015
consensus committee recommends low-dose oxycodone be used during pregnancy
only in women with very severe RLS symptoms after attempts to manage the symp-
toms with iron supplementation, non-pharmacologic therapy, and at least one non-
opioid medication have all failed. Furthermore, oxycodone should not be used in the
first trimester, due to the risk of birth defects. The use of opioids during pregnancy
may increase the risk for respiratory depression as well as opioid withdrawal in
neonates exposed in utero, and thus consideration should be given to discontinuing
the use of opioids as the pregnancy approaches term [51, 59]. Gabapentin, gabapen-
tin enacarbil, and clonidine are all listed as Class C in pregnancy (uncertain safety),
and there is insufficient data regarding the safety and efficacy of these medications
during pregnancy to recommend the use of these medications during pregnancy.

Sleep-Disordered Breathing in Pregnancy

Sleep-disordered breathing (SDB) is a general term used to describe respiratory
disturbances in sleep; this can include primary snoring, upper-airway resistance
syndrome, obstructive sleep apnea (OSA), central sleep apnea, and obesity hypoven-
tilation syndrome. Many of the physiologic changes that occur during pregnancy
may precipitate the development of SDB. Excess body weight is the strongest risk
factor for obstructive sleep apnea in the general population, with the risk of sleep
apnea increasing relative to the degree of excess weight [49, 70]. The average
weight gain during pregnancy is 25-35 pounds, often resulting in an increase of
20 % or more of the total body weight. This degree of weight change, over a rela-
tively short period of time, may predispose to the development of SDB. The
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anatomic and physiologic changes of pregnancy result in elevation of the dia-
phragm, increased intrathoracic pressure, and reduced functional residual capacity
[71]. Elevated estrogen levels during pregnancy can cause vasomotor rhinitis, naso-
pharyngeal hyperemia, and mucosal edema [59]. These changes can result in airway
narrowing, increased resistance to airflow, increased collapsibility, and ultimately,
airway obstruction. The increase in nocturnal awakenings and sleep fragmentation
that occurs during pregnancy may also augment the risk for SDB. Sleep onset is
associated with an irregular ventilatory pattern, typically characterized by oscillat-
ing, periodic breathing [72, 73]. When sleep is fragmented, the increased frequency
of wake-sleep transitions can amplify this unstable breathing pattern, heightening
the risk for SDB.

Many studies have demonstrated that snoring increases in frequency and severity
during pregnancy; by the third trimester, snoring is reported in 16-35 % of women
[1, 28, 45-47, 74]. Obese women are more likely to snore during pregnancy than
women who are not obese [48], and it has been suggested that both the initial BMI
and the amount of weight gain during the pregnancy impact whether sleep-
disordered breathing develops [75]. Snoring may contribute to sleep complaints, as
it can lead to arousals and fragmented sleep. Moreover, snoring is one of the most
common symptoms of obstructive sleep apnea [48], and thus the onset of snoring
may herald the development of sleep apnea.

The true prevalence of obstructive sleep apnea in pregnancy is not known, as
large population-based studies utilizing polysomnography to evaluate for sleep
apnea have not been performed. Many early studies attempted to estimate the preva-
lence of OSA during pregnancy based on surveys assessing symptoms of OSA
(snoring, gasping, excessive daytime sleepiness, etc.). These studies consistently
reported an increase in symptoms of OSA as pregnancy progresses [28, 75, 76], and
revealed that 10-29 % of pregnant women have symptoms of OSA [1, 77, 78].
However, recent studies using objective assessments of OSA (based on out-of-
center sleep testing or full polysomnography) have demonstrated that symptom-
based surveys, such as the Berlin Questionnaire for Sleep Disordered Breathing,
have low specificity when used to identify OSA in pregnant women [79-81]. Thus,
attempting to estimate the prevalence of OSA in pregnant women based on symp-
toms alone is problematic, and objective assessment is needed. Currently, most
studies using objective assessments of OSA in pregnant women have been done in
populations at an increased risk for developing sleep apnea. For example, Louis
et al. performed out-of-center sleep testing (OCST) in a cohort of 175 obese preg-
nant women and found that 15.4 % of the women had OSA [82]. Facco et al. per-
formed OCSTs in 182 high-risk pregnant women (risk factors included obesity,
chronic hypertension, pregestational diabetes, prior preeclampsia, and twin gesta-
tion). In this cohort, 30 % of the women were found to have OSA in early pregnancy
(prior to 20 weeks), and 47 % of the women were found to have OSA by the third
trimester [83]. These studies of high-risk women demonstrate that the OSA does
indeed occur during pregnancy, and highlight the need for objective population-
based studies to assess the true prevalence of OSA during pregnancy.
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Much research has been done in recent years exploring the impact of SDB during
pregnancy on both maternal and fetal health outcomes, with particular emphasis on
the link between SDB during pregnancy and intrauterine growth retardation IUGR),
gestational diabetes, pregnancy-induced hypertension, and preeclampsia, and it is
thus worth reviewing this literature here. A prospective longitudinal study of 41
pregnant women, evaluated for OSA using a portable monitoring device, found evi-
dence of fetal growth impairment in 43 % of the women with OSA, whereas only
11 % of the women without OSA had evidence of impaired fetal growth [79]. Of
note, the majority of the women with OSA in this study had mild sleep apnea (with
a median RDI of 7.9), thus emphasizing that even mild OSA may result in adverse
fetal outcomes. Further support for the idea that OSA during pregnancy may impair
fetal growth was provided by a large retrospective study of 791 pregnant women
with OSA, which demonstrated that these women were at higher risk for having a
baby with a low birth weight or one that was small for gestational age [84]. Although
other studies have failed to confirm the relationship between OSA in pregnancy and
impaired fetal growth, many of the negative studies were smaller, retrospective
studies, thus highlighting the need for additional large, prospective studies.

Obstructive sleep apnea in pregnancy also appears to increase the risk of gesta-
tional diabetes. A prospective study of 182 pregnant women who underwent out-of-
center sleep testing for evaluation of OSA found that obstructive sleep apnea in
early pregnancy is an independent risk factor for the development of gestational
diabetes [83]. Moreover, this study demonstrated that the risk of developing gesta-
tional diabeteses was directly proportional to the severity of the obstructive sleep
apnea. The link between obstructive sleep apnea in pregnancy and gestational dia-
betes has been further supported by several large-scale studies demonstrating that
women with symptoms of SDB are at a 2-3-fold increased risk of developing ges-
tational diabetes [85-89].

Obstructive sleep apnea in pregnancy increases the risk for pregnancy-induced
hypertension and preeclampsia. There have been two studies to date that have uti-
lized objective assessments of OSA to investigate the link between OSA during
pregnancy and preeclampsia. The first study, a retrospective case-control study of
57 pregnant women with OSA (diagnosed by full polysomnography) and 114 con-
trols, found that the women with OSA were more likely to develop preeclampsia, as
compared with normal-weight pregnant controls [90]. The second study, a prospec-
tive, observational study of 175 obese pregnant women, similarly demonstrated that
women with OSA were more likely to develop preeclampsia [82]. Many other stud-
ies have explored the relationship between symptoms of SDB and hypertensive dis-
ease in pregnancy. Although these studies likely included both women with OSA
and women with just snoring (given the low specificity of symptom-based surveys
in identifying women with OSA during pregnancy), the findings of several large-
scale studies and two meta-analyses have demonstrated that women with symptoms
of SDB are at higher risk for developing pregnancy-induced hypertension and pre-
eclampsia [45, 47, 85, 86, 88, 91, 92]. An interesting finding in O’Brien’s study of
1719 pregnant women was that new onset of habitual snoring during pregnancy
increased the risk of gestational hypertension and preeclampsia, whereas the pres-
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ence of chronic habitual snoring prior to pregnancy was not found to be associated
with increased risk. Given that the large-scale studies done to date have identified
women with SDB based on reports of symptoms alone, further large studies that
utilize objective measures to assess for OSA are needed, to determine whether it is
snoring alone or obstructive sleep apnea that places women at increased risk for
pregnancy-induced hypertension and preeclampsia.

Other adverse outcomes reported to be associated with SDB during pregnancy
include preterm birth [46, 84, 85, 88, 90], cesarean delivery [82], and NICU admis-
sion [82], although the studies investigating the link between SDB and these out-
comes are not as robust. Women with sleep-disordered breathing during pregnancy
may have a higher maternal mortality rate. Review of pregnancy-related hospital
discharges in the USA from 1998 through 2009 found that women with a diagnosis
of OSA experienced approximately a fivefold higher rate of death prior to discharge
[85]. Sleep-disordered breathing during pregnancy may also have implications for
maternal health risks extending beyond the pregnancy. It has been suggested that
SDB during pregnancy increases a woman’s risk for future development of cardio-
vascular disease [93], but more studies are needed to explore this possible
relationship.

Given the compelling evidence that sleep-disordered breathing during pregnancy
increases the risk for intrauterine growth retardation, gestational diabetes,
pregnancy-induced hypertension, and preeclampsia, it is important that clinicians
identify women who are at risk for developing sleep-disordered breathing. Risk fac-
tors for developing obstructive sleep apnea during pregnancy include obesity,
Mallampati Class III and Class IV airways, large neck circumferences (neck cir-
cumferences greater than 42 cm or 16.5 in.), and a small or crowded posterior oro-
pharynx [17, 94]. Consideration should be given to evaluating for obstructive sleep
apnea in women with these risk factors, particularly if these women report habitual
snoring or have a history of hypertension prior to pregnancy [4, 17]. Because stan-
dardized screening questionnaires such as the Berlin Questionnaire for Sleep
Disordered Breathing have been demonstrated to have a low specificity in identify-
ing obstructive sleep apnea in pregnant women, Facco et al. [95] have developed a
four-variable model to predict sleep apnea in pregnant women, which utilizes the
presence of habitual snoring, chronic hypertension, age, and body mass index to
identify women at risk for developing obstructive sleep apnea during pregnancy.

CPAP, the most effective treatment of OSA in the general population, has been
demonstrated to be safe and effective in pregnant women [96, 97]. The rapid weight
gain and changes in respiratory physiology that occur during the pregnancy may
cause pressure needs to increase as the pregnancy progresses, and thus patients may
benefit from the use of an auto-titrating CPAP device. Women on a fixed CPAP set-
ting may require a repeat titration in the second or third trimester [97]. These
women should be followed closely for symptoms of recurrent snoring, waking up
gasping for air, witnessed apneas, or increased daytime sleepiness, as these symp-
toms may indicate that the current CPAP settings are suboptimal. The benefit of
CPAP has been well documented in the general population, with the use of CPAP
leading to decreased daytime sleepiness and improved quality of life [98—100]. The
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impact of CPAP during pregnancy has not been as well studied, but several small
studies have suggested that the use of CPAP during pregnancy in women with
hypertension or preeclampsia may improve pregnancy outcomes. In a small ran-
domized-controlled study of pregnant women with hypertension and chronic snor-
ing (but not found to have OSA on polysomnography), treatment with CPAP led to
improved blood pressure control [101]. A case report of a woman with severe OSA
and preeclampsia treated with CPAP documented improvement in both clinical and
biochemical markers of preeclampsia; the significant improvement in preeclampsia
enabled the pregnancy to be safely prolonged by 30 days [102]. CPAP has also been
investigated as a treatment option for women with preeclampsia independent of
whether SDB is present. A study of 11 women with preeclampsia demonstrated that
the use of CPAP during a single night of polysomnography led to significantly
lower blood pressure levels, as compared to the previous night when CPAP was not
used [103]. Similarly, a small randomized study of women with preeclampsia
found that the use of CPAP during a single night of polysomnography led to signifi-
cantly less reduction in cardiac output and smaller increases in total peripheral
resistance as compared with women who did not receive treatment [104]. The
women in this study were selected based on the presence of preeclampsia alone and
were randomized to treatment with CPAP, regardless of whether they met the crite-
ria for OSA. Of note, however, all of the women with preeclampsia were found to
have flow limitation, and many of them met the criteria for OSA (the mean RDI in
the group treated with CPAP was 19; the mean RDI in the group not treated with
CPAP was 22). In a small group of women with preeclampsia (all of whom had
evidence of flow limitation and many of whom met the criteria for OSA, with the
group having a mean AHI of 8.9), the use of auto-titrating CPAP resulted in
improvement in fetal movement [105]. Collectively, these studies demonstrate that
the use of CPAP during pregnancy may provide benefits to both the mother and
fetus, at least for women with preeclampsia or hypertension. Larger prospective
studies are needed to assess whether the use of CPAP during pregnancy for the
treatment of obstructive sleep apnea may reduce the risk of developing the adverse
pregnancy outcomes discussed above.

Alternate treatment options for obstructive sleep apnea have not been studied in
pregnant women, and thus, the effectiveness of alternate treatment options during
pregnancy is not known. The lower reported efficacy of the oral appliance as com-
pared with CPAP in the general population, and the delay in treatment that may
occur due to the time needed to make and sufficiently advance the device, causes
the oral appliance to be a less optimal treatment option [4]. Likewise, the potential
risks of upper airway surgery in pregnant women, the lower efficacy of surgery as
compared with CPAP, and the fact that OSA may resolve following the pregnancy
do not support the use of surgery as a treatment option in pregnant women [2, 4].
Conservative treatment measures such as avoiding excessive weight gain, abstain-
ing from alcohol, and restricting sleep in the supine position may be prudent, par-
ticularly in women who are obese prior to conception or have other risk factors for
SDB, but again, data on the efficacy of these measures when used during preg-
nancy is lacking.
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Implications of Insomnia During Pregnancy

Insomnia during pregnancy can cause sleep disruption and may lead to sleep depri-
vation, both of which may increase the risk for adverse pregnancy outcomes. In a
prospective study of 131 women during the last month of pregnancy, women who
averaged less than 6 h of sleep per night were found to have significantly longer
labors and were 4.5 times more likely to require a cesarean delivery as compared
with women who averaged at least 7 h of sleep per night [106]. Similarly, short sleep
on the night prior to labor has been associated with the perception of greater pain
and discomfort during labor [107]. Emerging data also suggests that sleep depriva-
tion and poor quality of sleep may be a risk for preterm birth. In a prospective study
of 1091 women, those women who reported obtaining 5 h or less of sleep per day
were observed to have a higher risk of preterm birth [108]. Several cross-sectional
and observational studies have likewise demonstrated that disturbed sleep during
pregnancy (as measured by the Pittsburgh Sleep Quality Index or assessed through
sleep questionnaires) is a risk factor for preterm birth [109—111]. Poor-quality sleep
during pregnancy has also been associated with increased risk for the development
of depression later in the pregnancy [112]. Furthermore, insomnia during pregnancy
is a risk factor for the development of postpartum depression, at least in women with
a prior history of depression [5, 6]. Recent evidence suggests that short sleep dura-
tion may be a risk factor for gestational diabetes. In a prospective study of 63
women, short sleep time in mid-pregnancy, as measured by wrist actigraphy, was
associated with higher risk for maternal hyperglycemia (measured by a 1-h oral
glucose tolerance test at the beginning of the third trimester) [113]. Larger cross-
sectional studies have also found that self-reported short sleep duration during the
second trimester is associated with a higher risk for developing gestational diabetes
[89, 114]. Finally, short sleep duration has been shown to increase the risk for low
birth weight [115, 116]. Although the exact mechanism whereby insomnia and
sleep disruption lead to these various adverse outcomes is not known, current
research is exploring the role that pro-inflammatory cytokines may play, given that
higher levels of pro-inflammatory cytokines are found in individuals with insomnia
and are also found in women with preterm birth and postpartum depression [2, 3,
46, 117].

Treatment of Insomnia During Pregnancy

Given the impact that sleep problems can have on the health and well-being of indi-
viduals, healthcare professionals should inquire about symptoms of disturbed sleep
during pregnancy. Pregnant women should be instructed on principles of good sleep
hygiene. Women should be advised to dedicate sufficient time for sleep and to
ensure that their sleep environment is quiet and conducive to sleep. During the first
and third trimesters, when nocturia is one of the most common causes of nighttime
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awakenings, women should be counseled to limit fluid intake for several hours prior
to bedtime. Women should avoid food that is likely to provoke heartburn, and limit
food intake several hours prior to bedtime to reduce gastroesophageal reflux.
Supportive pillows may be used to help women sleep comfortably. Massage and
local heat application may also help reduce low back pain. Cognitive behavioral
therapy, which has been demonstrated to be effective in the treatment of insomnia
in the general population, may also be helpful, although this has not been specifi-
cally studied in pregnant women. Healthcare professionals should screen for symp-
toms of restless leg syndrome or sleep-disordered breathing; when symptoms are
present the appropriate diagnostic workup and treatment should be provided, as
detailed above.

If symptoms of insomnia are severe and are refractory to conservative measures,
consideration can be given to short-term pharmacologic treatment, although
research regarding the safety of sleep-promoting medications is limited. A recent
review of the current research available regarding the safety of sleep-promoting
medications during pregnancy found no clear evidence of increased risk of congeni-
tal malformations among women who had used benzodiazepines, benzodiazepine
receptor agonists, antidepressants, or antihistamines during pregnancy [118].
However, some studies have reported that the use of benzodiazepines and benzodi-
azepine receptor agonists is associated with an increased risk of low-birth-weight
infants and preterm birth [118-120]. It should be noted that not all studies have
confirmed the increased risk of low birth weight and preterm birth with benzodiaz-
epine receptor agonists [118, 120, 121]. Furthermore, insomnia and short sleep have
been associated with increased risk of low-birth-weight infants and preterm birth
[108, 115, 116]; thus, it is not clear if the increased risk is attributable to the medica-
tion usage or to the disease process itself. Nevertheless, if pharmacologic treatment
of insomnia is considered, the risks and benefits of treatment should be discussed in
detail with the patient.
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Chapter 10
Insomnia and Menopause

Helena Hachul, Andréia Gomes Bezerra, and Monica Levy Andersen

Abstract Global life expectancy has increased substantially over the last century.
For women, this means that they now live nearly one-third of their lives in the cli-
macteric period with the undesirable effects of hypoestrogenism. The consequences
of this decrease in estrogen may occur in the short or long term. Among the early
manifestations, the most important are vasomotor symptoms, insomnia, increased
irritability, anxiety, depression, and loss of memory. Hormonal changes can be
responsible for insomnia in the menopause transition and postmenopause, but it can
also be caused by biopsychological changes that often happen in women’s lives.
Many women retire during this time, and may pass through social and health
changes. Women can develop “empty nest syndrome,” when their children leave
home. These changes can lead to depression, a factor which is closely linked to
insomnia. In addition, other consequences of hypoestrogenism, such as genital atro-
phy, nocturia, body pain, and other changes, can lead to sleep fragmentation. The
aim of this chapter is not only to review the current literature on the subject but also
to describe the pathophysiology of insomnia in postmenopause and the care that can
be given by a multidisciplinary team. We highlight the importance of evaluating the
patient as a whole, in an individualized and personalized manner. In our view, look-
ing at both the body and the mind, from a hormonal to a biopsychosocial context, is
the best approach to effective treatment.
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Basic Concepts

Menopause

Menopause is commonly defined as the moment when women’s menstrual cycles
and periods cease permanently, as a result of regressive modifications, including
lack of ovulation and sexual hormonal synthesis impairment. According to the
World Health Organization [1], the menopause transition begins with a decrease in
reproductive capacity at around 40 years of age, and represents the change from the
reproductive (menacme) to the non-reproductive life stages. Thus, we can assume
that menopause is a sectional period, or a transversal event in women’s lives, most
specifically represented by the date of the last menstruation. It is confirmed after 12
consecutive months of amenorrhea (i.e., lack of menstruation).

The most important concepts, based on the definitions of the International
Menopause Society and the World Health Organization [1, 2], are the following:

e Perimenopause: the period around menopause, both immediately before and the
first year after menopause.

e Menopausal transition: the period before menopause characterized by marked
variability in the menstrual cycle.

e Climacteric: the period marking the transition from the reproductive to non-
reproductive phase. It encompasses longer periods than perimenopause (both
before and after) and when associated with symptoms is known as climacteric
syndrome.

e Premenopause: the period before menopause. It encompasses the entire repro-
ductive period up to the definitive cessation of menstruation.

¢ Postmenopause: the period after menopause.

» Early postmenopause: the first 5 years after menopause.

e Late postmenopause: more than 5 years after menopause.

There are symptoms in each phase of postmenopause related to hypoestrogen-
ism, due to the short-term or long-term absence of estrogen [3].

Pathophysiology of Menopausal Transition
and Postmenopausal Period

At birth, the ovaries have about 2 million follicles. The number of follicles decays
over women’s lives. With this reduction, there is greater activation of the pituitary-
gonadal axis and increased production of the follicle-stimulating hormone (FSH).
Currently, measures of FSH and luteinizing hormone (LH) are considered reliable
in terms of confirming the reproductive stage of women (reproductive period, meno-
pausal transition, and postmenopause) [3]. Nevertheless, the report of last menstrual
cycle is still the most important point in regard to diagnosing menopausal transition
and postmenopause (Fig. 10.1).



10 Insomnia and Menopause 183

Menopause
Premenopause Postmenopause
LN LR
| | | I | |
+15 +10 L5 ] +5 +10 +15
Perimenopause
Menopausal transition

Fig. 10.1 Women’s life-span and perimenopausal events [3]. The horizontal bar represents
life-span

The rise in FSH levels leads to an increase in the recruitment of follicles, result-
ing in acceleration of follicular maturation, with a consequent shortening of the
follicular phase of the menstrual cycle. Follicular atresia, the breakdown of the
ovarian follicles, is also related to the reduction in estrogen, since the follicles are
responsible for its production.

Clinical Manifestations

The physiological changes described above are responsible for the clinical manifes-
tations arising from the transition to the postmenopausal period. The regularity of
the menstrual cycle depends on the number of follicles. Usually, women present
shorter cycles and then longer ones as a consequence of fluctuating hormone levels.
Women can present different patterns of irregularity, such as interruption of the
menstrual cycle, and so be in periods of amenorrhea until postmenopause is estab-
lished. The period when women become affected by hypoestrogenism leads to
physiological changes in the short and long terms.

Among the early manifestations, the most important are the presence of vasomotor
symptoms (with hot flashes and increased sweating), which occur in nearly 70 % of
women [4], insomnia, increased irritability, anxiety and depression, loss of memory,
and decreased libido. As time passes, women suffer from the consequences of longer
term absence of estrogen. Late-menopause manifestations can be found in the cardio-
vascular system (such as increases in low-density lipoprotein), in bone (osteoporosis),
skin (loss of collagen), and the urogenital system (atrophy and vaginal dryness) [4].

Insomnia in the Climacteric

According to the most recent version of the Diagnostic and Statistical Manual
of Mental Disorders/DSM-V [5], insomnia is defined as difficulties initiating
and/or maintaining sleep or early-morning awakening accompanied by daytime
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impairment. Population-based studies indicate that about one-third of adults report
insomnia symptoms, with objective prevalence estimates being higher than the
prevalence according to subjective measures [6]. Insomnia has a multifactorial pro-
file, with several social, environmental, psychological, and physiological factors
influencing its course, with gender being one of the most prominent factors influ-
encing insomnia among adults. Insomnia is a more prevalent complaint in women
than men, and it is usually associated with menopause in middle-age women.
According to epidemiological studies, the prevalence of insomnia in women is usu-
ally higher than in men, regardless of age and life period. As observed in a Brazilian
sample, 40 % of women complain of insomnia, while the condition is observed in
only 25 % of men [7]. Additionally, aging is a significant risk factor for the develop-
ment of insomnia: a large US population study has demonstrated that about 30 % of
individuals over the age of 65 have some degree of difficulty in maintaining sleep
[8]. Our previous studies showed that menopause itself exerts a modest, but impor-
tant influence on objective sleep patterns, independent of age [9]. Considering that
both female gender and aging are significantly associated with insomnia, the high
prevalence of this sleep disorder becomes important in postmenopausal women.
Indeed the prevalence of insomnia rises during the postmenopausal period, ranging
between 28 and 63 %, according to different studies [10—12]. Women frequently
report disrupted sleep and awakenings when hot flashes occur during the night [13].
Sleep impairment in menopausal women, however, can persist even after associated
symptoms, such as hot flashes, have resolved [14] and remains highly prevalent in
postmenopause. Although early menopause is associated with several symptoms,
complaints related to sleep are higher in the late postmenopausal group [15].
Another consequence of hypoestrogenism is the atrophy of the lower genital
urinary tract that frequently results in nocturia (i.e., the need to wake in the middle
of the night to urinate) [16]. Because the individual constantly wakes up, nocturia
ultimately leads to sleep fragmentation, resulting in an insomnia complaint. A
recent literature review showed that nocturia was related to poorer quality of sleep
due to the decrease in the number of hours of restful sleep, thereby affecting sleep
quality [17]. These data become even more relevant in the current sociodemographic
scenario. Global life expectancy has increased substantially in the last century, ris-
ing from about 50 years in 1900 to 64 years in 1990, and to 71 years in 2010 [18].
Together with the natural growth in world population, women now live longer after
menopause and have to face sleep-related complications during the postmenopausal
period. Climacteric-related sleep impairment is a significant public health issue due
to the potential negative impact on mental health, quality of life, and productivity.

Clinical Evaluation of Insomnia in the Climacteric

Considering the multifactorial aspect of the peri- and postmenopausal periods, it is
extremely important for this population to be evaluated by a multidisciplinary team.
A proposed flowchart for the clinical evaluation can be found in Fig. 10.2. Insomnia
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MEDICAL EVALUATION
(Clinical and gynecological)

}

ROUTING TO: ]
[ SLEEP ][ ENT ][ PSYCHIATRY ] [ OTHER SPECIALTIES OTHER THERAPIES
(Multiprofessional evaluation)

} ! ! }

[PS‘I’CHDLOGY] [ NUTRITION ] [PHYSICALTHERAPY] { COMPLEMENTARY / ]

ALTERNATIVE MEDICINE

Fig. 10.2 Flowchart for the approach to a postmenopausal woman with insomnia. This flowchart
assumes a primary evaluation at a gynecology clinic/service, since this is the most frequent service
sought by postmenopausal women. Once the insomnia complaint is identified, the preferred option
is to route the patient to a sleep clinic/service. Acknowledging the fact that this kind of service is
not always available, the most specific possible specialty related to the patient’s complaint should
be identified, based on a potential differential diagnosis (ENT and psychiatry are often requested,
due to sleep apnea and comorbid anxiety, respectively). Multidisciplinary treatment is desirable.
Physical therapy plays an important role, especially when insomnia figures concomitantly with
pain complaints. Lastly, complementary and alternative treatments may be useful as adjuvant treat-
ments, especially acupuncture, yoga, and massage

can be associated with several comorbidities and life circumstances such as aging,
vasomotor symptoms, climacteric syndrome, obesity, and psychiatric disorders
[19-22], and this should be acknowledged in the clinical examination.

It is worth mentioning that the evaluation of the social context deserves further
awareness. In addition to physical changes, this stage of life has marked social
changes. Women can develop “empty nest syndrome,” when their children leave
home; this and other changes in life circumstances can lead to depression, which is
closely linked to insomnia [23].

Because physiological and hormonal changes during the climacteric affect wom-
en’s quality of life and sleep, the clinical evaluation of these women should also
include a careful gynecological assessment. A decrease in estrogen levels during
postmenopause leads to symptoms, such as hot flashes and excessive sweating that
can also disrupt sleep. These vasomotor symptoms are often associated with psy-
chological distress, increased anxiety, irritability, and depressive symptoms.
Although these psychological outcomes may or may not be related to decreased
estrogen levels, they can be a secondary cause of insomnia.

A clinical evaluation by a sleep medicine specialist is essential for the proper
assessment of the patient. This is due to the common comorbidity between insomnia
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and other sleep disorders such as obstructive sleep apnea (OSA) and restless leg syn-
drome (RLS), which are highly prevalent in postmenopausal women [24-26]. The
increased prevalence of OSA seems to be the result of a reduction in female hor-
mones, particularly progesterone, considered a respiratory stimulant [27, 28].
Regarding RLS, it is known that this disease is more prevalent in women who present
vasomotor symptoms during menopausal transition [24]. These conditions may
therefore need to be considered as part of a differential diagnosis, since they can be a
primary source of excessive daytime sleepiness, which can be confused with an
insomnia complaint. In fact, a previous study indicated that 50 % of women who have
a complaint of insomnia also have a diagnosis of sleep apnea [29]. In a cohort of 326
postmenopausal women with OSA, the prevalence of insomnia was 83 % [25, 26].

Considering the important comorbidity between insomnia and other sleep disor-
ders, a careful sleep diagnosis is required. Polysomnography, the gold standard for
the objective diagnosis of most sleep disorders, must be used whenever possible. In
addition, standardized questionnaires such as the Pittsburgh Sleep Quality Index
(PSQI), the Insomnia Severity Index (ISI), and Epworth Sleepiness Scale (ESS) are
of great value in the screening of sleep conditions. Unfortunately, access to a sleep
medicine clinic or service is not always available. In this case, the patient should be
referred to the most appropriate medical specialist according to her insomnia com-
plaints and related symptoms. Ear, nose, and throat (ENT) and psychiatric services
stand out as the most important due to the high comorbidities between insomnia and
OSA and psychiatric conditions. Other specialties may also be suggested, such as
pulmonologists for a broader assessment of sleep-disordered breathing, and neu-
rologists for a better assessment of RLS, among others.

Contributing to the final clinical screening, the evaluation of the patient by other
health professionals such as physical therapists, nutritionists, and psychologists
could also be useful. Physical therapy can be an important therapy for chronic pain,
fibromyalgia, and arthritis, conditions that might be associated with insomnia and
are often experienced by women in the climacteric [30, 31]. Nutritional care is
important because of the high prevalence of obesity among postmenopausal women
[32], as being overweight is closely associated with increased risk for sleep apnea.
Weight loss can be beneficial, not only in reducing OSA, but also in consequently
reducing sleep fragmentation, as well as reducing cardiovascular outcomes [33].

Beyond the physical and hormonal changes related to menopause, middle-age
women are at a high risk of developing insomnia due to the stresses related to a mul-
titask lifestyle that can include demands from work, family, and social life. Thus, the
evaluation of women by a psychologist, and continuous psychological follow-up,
can play an important role in preventing or reversing insomnia complaints. The
increasing role of women in the labor force and involvement in socioeconomic activ-
ities has not necessarily been accompanied by a decrease in household and family
responsibilities, leading to increasing levels of stress. In addition, for many women
it is a time when their role in the family is changing as their children become less
dependent on them and eventually leave home. As a result, sleep can be greatly
affected by changes in the daily lives of contemporary women. Together with the fact
that insomnia has been related to a higher prevalence of anxiety [34] and depression
[22], psychological support by a health professional can be extremely important.
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Treatment of Insomnia in Postmenopausal Woman

The whole context of postmenopause should be considered for optimal treatment,
including not only the insomnia complaint, but other factors such as its source (pri-
mary or secondary), women’s general and gynecological medical condition, hor-
monal profile, presence of musculoskeletal pain, presence of concomitant sleep
disorders, presence of other comorbidities, and psychosocial context.

The literature is broad in regard to the various types of treatments and approaches
for the treatment or management of insomnia in climacteric women. Several thera-
peutic options are currently available, ranging from hormonal therapies and phar-
macological agents to non-pharmacological and behavioral treatments. Table 10.1
depicts the levels of evidence of the most used therapeutic methods for insomnia in
climacteric women.

Table 10.1 Levels of evidence of the most used therapeutic methods for insomnia in climacteric
women [36]

Treatment method Recommendations Evidence
Biomedical and pharmacological agents
Hormone therapy
Sedatives/hypnotics
Zolpidem Probably should not be considered | C
Eszopiclone Suggested B
Ramelteon Probably should not be considered | C
Antidepressants
Paroxetine and venlafaxine Not available
Escitalopram Suggested B
Citalopram Probably should not be considered | C
Quetiapine Probably should not be considered | C
Mirtazapine Probably should not be considered | C
Gabapentin Suggested B
Herbal and nutritional supplements
Isoflavones Suggested B
Valerian root Suggested B
Pycnogenol Probably should not be considered C
Phyto-female complex Probably should not be considered | C
Kampo Not recommended A
Behavioral interventions
Cognitive behavioral therapy
For insomnia Recommended A
In general Probably should not be considered | C
High-intensity exercise Suggested B
Hypnosis Suggested B
Yoga Probably should not be considered | C
Massage Probably should not be considered | C
Acupuncture Probably should not be considered | C
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Hormone Therapy

Due to the hormonal characteristics of the menopause transition and climacteric,
hormone therapy stands out as one of the most important clinical treatments for
menopausal syndrome [35]. It seems to be a useful therapeutic choice to manage
and treat vasomotor symptoms. Consequently, it has been theoretically argued that
hormone therapy can improve chronic insomnia indirectly, as vasomotor symptoms
and insomnia complaints are closely associated [21]. The same efficacy observed in
reducing vasomotor symptoms is not, however, observed in regard to climacteric-
related insomnia. Several clinical trials have been performed to evaluate the use of
hormone therapy in postmenopausal insomnia complaints, but the results acquired
so far are inconsistent: while some trials report positive results, others show partial
or negative effects [36]. Several factors account for these discrepancies, including
the high heterogeneity within these studies and the variety of treatment protocols,
dosages, and formulations.

Despite the aforementioned variability, hormone therapy is suggested, either in
the forms of low-dose conjugated estrogen or low-dose progesterone. However, one
must bear in mind the potential side effects of hormone therapy (especially throm-
boembolic events) whenever prescribing it to postmenopausal women [37]. This
therapy should be considered when insomnia is refractory to other treatments and
when it is comorbid with other distressing menopausal symptoms. Additionally, to
justify its use the potential benefits of hormone therapy should outweigh the risks of
continued hormonal exposure.

Sedatives/Hypnotics

In general, sedatives and hypnotics present good clinical efficacy in treating insom-
nia complaints. However, some important caveats should be borne in mind when-
ever these drugs are considered for climacteric women. First, caution in their use is
advised considering the possible negative consequences of long-term use [38, 39].
It should also be taken into account that these drugs act only on insomnia symptoms
and complaints, but may have no effect on the primary cause. Finally, it is unclear
whether hypnotics show some degree of specificity to postmenopausal insomnia, or
if they act generically.

Zolpidem

The use of Zolpidem for insomnia in regular patients has been the focus of many
clinical studies, presenting successful clinical results and, consequently, has become
a common therapeutic option. Only a single report on Zolpidem as a treatment for
postmenopausal insomnia has been published [40]. Despite the positive effects
found in this study, it should be noted that the dosage was twice that currently rec-
ommended for women, and that a non-standardized sleep measure was used.
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Eszopiclone

Eszopiclone has proven to be effective in treating insomnia at a dose of 3 mg, based
on the results of a number of randomized controlled trials [41, 42]. Moreover, this
drug leads to a concomitant improvement in anxiety and depression symptoms [41],
which may secondarily affect sleep quality. As a drawback, one may note that the
Food and Drugs Administration (FDA) recommends a dose of 1 mg, based on
potential residual impairment observed the morning after use.

Ramelteon

This drug, which is an MT1 and MT2 melatonin receptor agonist, has been indi-
cated by the FDA as a useful alternative for the treatment of insomnia. However, it
seems that the effects are clinically relevant only after 4 weeks of use [43].

Antidepressants
Paroxetine, Venlafaxine, and Desvenlafaxine

Several trials have been performed to evaluate the effects of these drugs on vasomo-
tor symptoms, but none has been performed to evaluate their effects on sleep and
insomnia complaints [36].

Escitalopram

Three trials employing escitalopram as a potential treatment for insomnia in peri-
menopausal women have shown positive results. These positive results were not
restricted to sleep-related complaints, but also to vasomotor symptoms, mood, and
quality of life [44—46].

Citalopram and Fluoxetine
Only one study has evaluated both these drugs as treatments for climacteric women.
Insomnia improved only with the use of citalopram, while fluoxetine had no effect.

The effects of citalopram were observed only on sleep-related complaints, but not
on vasomotor symptoms [47].

Quetiapine

Positive effects were observed in a single study of 40 perimenopausal women with
concomitant major depression and chronic insomnia [48].
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Mirtazapine

Only a single case series has evaluated the effects of mirtazapine for insomnia, with
good results. However, considering the low level of evidence, new and broader studies
are needed in order to estimate the real potential of mirtazapine on the current topic [49].

Gabapentin

Gabapentin is a neurotherapeutic drug, originally thought to act as an anticonvul-
sant. Due to its clinical efficacy in previous case reports and clinical trials [50, 51],
it is now considered as a first-line pharmacological treatment, mainly when strong
vasomotor symptoms are associated with insomnia. Doses between 300 and 900 mg
are indicated, based on previous studies.

Herbal and Nutritional Supplements

There are a wide variety of herbal and nutritional supplements with supposed ben-
eficial effects in insomnia, but in general, the level of evidence on their use is low.
Despite usually being safer than pharmacotherapy, natural supplements should be
used with caution, and risk-benefit evaluations should be performed before any of
these supplements can be prescribed. A useful alternative is to combine pharmaco-
logicals with these supplements for the treatment of insomnia.

Isoflavones

Isoflavones are known phytoestrogens, with potential use as an alternative to hor-
mone therapy. A number of studies have demonstrated positive results both on sleep
complaints and on polysomnographic results. The dosage, presentation, and clinical
protocols vary greatly among protocols [52, 53].

Valerian Root

The use of Valeriana officinalis has been reported for diverse purposes since ancient
times. Traditionally, it is believed that valerian has hypnogenic and sedative proper-
ties, in a benzodiazepine-like effect. The mechanism for the action of these effects is
inconclusive, but it is believed that some compounds found in valerian root, especially
valerenic acids and sesquiterpenoids, have some effect on GABA-A receptors [54].

Several studies have been conducted into the use of valerian for sleep, with most
finding positive effects [55]. Among postmenopausal women, it has been described
as resulting in significant improvements on subjective sleep quality, despite being
ineffective as a treatment for primary insomnia [56, 57].
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Pycnogenol

This is a French maritime pine bark extract, which was the focus of a single random-
ized controlled trial [58]. Positive effects were observed on subjective sleep, but
more studies are needed for a higher evidence level.

Phyto-Female Complex

This is a commercial blend composed of extracts of several herbal products (extracts
of black cohosh, dong quai, milk thistle, red clover, American ginseng, chaste-tree
berry), intended for the relief of menopausal symptoms. A single trial was per-
formed on the use of this product for insomnia in climacteric women, with a modest
improvement in self-rated sleep quality [59]. However, this was a cohort of limited
sample size with the participants not meeting criteria for chronic insomnia at base-
line. Further studies are warranted for a higher evidence level.

Kampo

This form of herbal medicine, with its roots in traditional Chinese and Japanese
medicine, mainly relies on the prescription of specific herb blends for a variety of
disorders and complaints. Three trials were conducted with the use of Kampo for
insomnia in postmenopausal women, all of them providing negative results. Despite
its potential beneficial uses for other clinical conditions, Kampo should not be rec-
ommended for insomnia [36].

Cognitive Behavioral Therapy

Cognitive behavioral therapy stands as one of the most important non-
pharmacological treatments for several insomnia comorbidities, such as anxiety,
depression, and menopausal symptoms [60]. However, its effects on insomnia itself
and on sleep complaints in general are not so clear [60—62], mainly when evaluated
by means of subjective sleep assessment methods such as the Pittsburgh Sleep
Quality Index. Thus, generic cognitive behavioral therapy does not seem to be effec-
tive and should not be considered in cases of menopause-related insomnia.

On the other hand, cognitive behavioral therapy for insomnia (CBT-I) presents
remarkable results for these conditions. This is a multicomponent treatment target-
ing cognitive and behavioral factors specifically related to chronic insomnia, which
is currently considered as the first-line treatment for this condition according to the
clinical guidelines of the American Academy of Sleep Medicine [63]. Previous
studies demonstrated that up to 80 % of total patients who were subjected to CBT-I
present some benefit, while 40 % of the cases of insomnia resolve completely [64,
65]. Despite the lack of trials specifically devoted to postmenopausal women, the
positive results acquired through several other studies recommend CBT-I as a reli-
able tool for treatment of insomnia during climacteric.
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High-Intensity Exercise

Several studies evaluated the effect of exercise on chronic insomnia among peri-
menopausal women. In general, all of them showed positive results, leading to sig-
nificant benefits in several sleep-related variables. However, the studies were
heterogeneous in several aspects such as experimental design, definition of exercise,
and outcome measures [36]. Thus, despite the fact that high-intensity physical exer-
cise can be recommended as a useful tool for chronic insomnia in climacteric
women, we still cannot draw conclusions about which practices, durations, and
other exercise-related variables should be applied.

It is important to bear in mind that the postmenopause period encompasses sev-
eral other relevant comorbidities in relation to physical exercise practice, such as
hypertension and cardiovascular diseases, osteoporosis, and diabetes, among others.
In this respect, exercise prescription should be adapted and contextualized to each
individual. The prescription, evaluation, and follow-up of the exercise by a qualified
professional are advised.

Hypnosis

Hypnosis is a method that changes the state of human consciousness, reducing
peripheral awareness and involving focused attention by simple professional sug-
gestion [66]. There are few studies about its efficacy in postmenopausal insomnia;
however, one study did demonstrate improvement in Pittsburgh Sleep Quality Index
scores and a reduction of hot flashes frequency after 5 weeks of clinical hypnosis
[67]. Its use is suggested with this population [36], but it needs to be conducted by
an expert professional to ensure that it is used safely and without side effects.

Yoga

Yoga is a concept from India that combines mind (meditation) and body practices
(asanas, postures, breathing). In the West, yoga is often used solely as a physical
exercise. Four months of Yoga was able to decrease the score of Insomnia Severity
Index in perimenopausal women with chronic insomnia [68], demonstrating that
this practice should be considered for climacteric women [36].

Massage

Massage therapy is another resource that is known to be safe. It acts on arterial and
venous blood flow, and the lymphatic system [69]. Randomized clinical trials have
demonstrated that massage improves subjective sleep in women in menopausal
transition and in postmenopause [70, 71]; thus this method may be considered as
another tool for the treatment of insomnia in women [36].
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Acupuncture

Acupuncture is a therapeutic technique from traditional eastern medicine.
Acupuncture is based on the belief that diseases are caused by an imbalance in ener-
gies which can be remedied by stimulating specific points on the skin.

A review of all the clinical trials in the current literature indicates that acupuncture
does not seem to be an effective treatment for insomnia in postmenopause [36].
However, the high level of heterogeneity of these studies prevents us definitively
from concluding that acupuncture has no therapeutic value. Although more evidence
of its efficacy is required, it could be used with this population as a complementary
treatment because it may have some positive effect and there are few side effects [72].

Final Considerations

Insomnia is commonly observed in women, especially in menopausal transition and
postmenopause. Together with other symptoms from this period of life, this disorder
negatively impacts their quality of life.

There is a lack of consistency among many studies which use similar therapeutic
interventions (e.g., HT, exercise, and massage). The studies use very heterogeneous
groups of women—some with chronic insomnia, some without chronic insomnia,
some who are going through menopause, and some who are postmenopausal. This
deficiency in standardized methods makes it difficult to identify the best therapeutic
option for insomnia after menopause. Nevertheless, this does not seem a problem to
choose the best intervention for these women. Although it is not clear which of these
specific treatments is the most effective, we believe that the best intervention should
be based on care being delivered by a multidisciplinary team that can provide an
individualized and personal evaluation of the patient as a whole, and which looks at
the body and mind from a hormonal to a biopsychological context in order to pro-
mote better health and a better quality of life.
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Chapter 11
Insomnia in Patients with Comorbid
Medical Problems

Rachel Paul and Ron C. Anafi

Abstract Almost every medical disease can be associated with insomnia. Insomnia
may result directly from the pathophysiology of the illness, as a consequence of
pain or other disease symptoms, as an unintended side effect of treatment, or as a
manifestation of the anxiety and uncertainty attached to the diagnosis. Improving
sleep quality often requires optimally managing other disease symptoms and select-
ing medications that minimize adverse side effects. Importantly, many medical con-
ditions and medications alter the risks and symptoms of intrinsic sleep disorders
that can present as insomnia and sleep fragmentation. Conversely some hypnotics
can affect medical conditions. As patients with medical comorbidities tend to be
older and take multiple medications, they are also at an increased risk for adverse
drug reactions. Non-pharmacologic treatments for insomnia should be given special
consideration in this population.

Keywords Insomnia ® Sleep  Health « Medical conditions ¢ Frailty syndrome ¢
Poly-pharmacy * Comorbidities  Intrinsic sleep disorders * Risk factors

Introduction

Patients with medical comorbidities commonly experience disrupted and non-
restorative sleep. Clinical experience and a growing body of epidemiologic data
suggest that almost every medical disorder can be associated with insomnia.
Depending on the comorbidity, insomnia may result from the pathophysiology
of the illness itself, as a consequence of pain or other disease symptoms, as an
unintended side effect of treatment, or as a manifestation of the anxiety and
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uncertainty attached to the diagnosis. Treating comorbid insomnia often requires a
comprehensive plan and the collaboration of primary care physicians and special-
ists. Improving sleep quality may rely, in part, on the optimal management of
other disease symptoms and the selection of medications that minimize adverse
side effects. Patients with medical comorbidities present a unique challenge to the
sleep specialist.

A history and clinical evaluation for evidence of intrinsic sleep disorders should
be performed in all patients complaining of difficulties with sleep or poor sleep qual-
ity. In patients with medical comorbidities, this evaluation needs to be adjusted as
the risks and symptoms of intrinsic sleep disorders are altered. Patients with conges-
tive heart failure (CHF) and obstructive sleep apnea (OSA) are less likely to describe
excessive daytime sleepiness and more likely to have sleep fragmentation and
reduced sleep time. Similarly several commonly prescribed medications increase the
risk of restless leg syndrome (RLS), periodic limb movements (PLM), circadian
disruption, OSA, and other intrinsic sleep disorders that may present as insomnia.

Patients with medical comorbidities frequently take multiple medications. They
are often older and, due to their illnesses, frail [1, 2]. Concerns over poly-pharmacy
and the increased risk of falls associated with hypnotic use take on special impor-
tance in this population [3-6]. Current guidelines emphasize the role of non-
pharmacologic insomnia treatments as first-line therapy [7]. In patients with medical
comorbidities this recommendation has added weight. Most studies on the efficacy
of biofeedback, mindfulness, cognitive behavioral therapy for insomnia (CBTi), and
other non-pharmacologic treatments have focused on otherwise healthy subjects. A
growing body of evidence suggests that these therapies are also effective in patients
with medical comorbidities [8, 9].

In this chapter we review the epidemiologic data linking insomnia with various
medical conditions. We aim to emphasize medical conditions and treatments that
alter the likelihood or presentation of intrinsic sleep disorders. We also highlight
studies evaluating the efficacy of either pharmacologic or non-pharmacologic
insomnia treatments in these specific populations.

Cardiovascular Disease and Insomnia

Cardiovascular disease remains the leading cause of mortality in the USA [10, 11]
and is well associated with poor sleep quality and insomnia [12]. In a cross-sectional
study (n=772) people with heart disease reported chronic insomnia symptoms at
nearly twice the rate of those without heart disease (44.1 % versus 22.8 %) [13].
Nocturnal angina can lead to sudden awakenings and sleep fragmentation. An
observational study of 1588 adults evaluating insomnia risk factors found that
angina was independently associated with sleep disturbance [14]. Autonomic tone
fluctuates with sleep stage. Increasing heart rate and blood pressure associated with
REM lead to an increase in cardiac metabolic demand. The demand placed on ste-
notic coronary arteries may precipitate angina. Polysomnographic studies of patients
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have shown that ischemic events are more likely to occur during REM [15]. Arousal
inducing arrhythmias may also be unmasked during sleep. Objective changes in
sleep architecture were reported to occur after an acute ischemic event although
these changes normalized at a 6-month follow-up [16]. Earlier data suggested that
poor subjective sleep quality is associated with recurrent cardiac events and conveys
a poorer prognosis in women with coronary artery disease [17].

Among patients with congestive heart failure, paroxysmal nocturnal dyspnea
(PND) and orthopnea can interfere with sleep [12, 18]. Heart failure patients are
also at greater risk for both OSA and central sleep apnea (CSA) [19, 20]. Indeed the
distinction between PND and CSA is sometimes unclear. Moreover in this popula-
tion, sleep apnea is poorly associated with excessive daytime sleepiness [19, 21].
Rather patients with CHF and sleep-disordered breathing showed reduced sleep
time and increased sleep fragmentation [19, 21]. Smaller studies suggest that the
patients with CHF are at increased risk for periodic limb movements [22, 23].
However in at least one study, PLMs did not result in a marked reduction in sleep
quality [23]. CSA and Cheyne-Stokes respirations make this patient population par-
ticularly vulnerable to sleep fragmentation and poor sleep quality [19, 20]. Sleep-
disordered breathing can also exacerbate heart failure, with frequent apnea-induced
arousals increasing sympathetic, blood pressure, and heart rate [24].

There is suggestion that the relationship between insomnia and cardiovascular
disease may be bidirectional. A population-based study of 52, 610 men and women
in Norway concluded that difficulties initiating and maintaining sleep, along with
non-restorative sleep, were associated with a moderately increased risk of acute
myocardial infarction [25]. The Nord-Trondelag Health Studies (HUNT 2 and
HUNT 3) were extensive population-based studies that followed 25,715 Norwegians
over an 11-year period. The studies found that insomnia was a statistically signifi-
cant risk factor for the incidence of multiple medical conditions, including myocar-
dial infarction [26]. Although these and other studies suggest a correlation between
chronic insomnia and the subsequent development of heart disease, the data falls far
short of proving causation. It is also unclear if early insomnia management prevents
heart disease.

Medications used in the treatment of cardiovascular disease may manifest in
insomnia. In hypervolemic patients, diuretics can improve cardiac output and cen-
tral sleep apnea [27]. However when taken late in the day, diuretics also cause noc-
turia and frequent awakenings. Beta-specific adrenergic blocking agents reduce
sympathetic tone to the pineal gland and have been shown to suppress nighttime
melatonin [28-30] and worsen sleep quality [30]. However non-selective beta
blockers like carvedilol (alpha-1 blocking) and nebivolol do not appear to suppress
melatonin synthesis [29]. Indeed nightly melatonin supplementation improves poly-
somnographic measures of sleep in hypertensive patients taking beta-1-specific
blockers [31]. However it is not clear if subjective sleep measures are similarly
improved [31]. There is also some evidence that melatonin decreases blood pressure
[32]. Hmg-CoA reductase inhibitors used in the treatment of hypercholesterolemia
have been linked to nightmares and sleep disturbance [33]. Larger studies are
required to confirm this observation and provide a mechanistic understanding.
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Special consideration is needed when selecting hypnotics for a patient with car-
diovascular disease. Tricyclic antidepressants (TCAs) including doxepin and trazo-
done can reduce heart rate variability, slow intraventricular conduction, and induce
tachyarrhythmias. Patients with underlying cardiac conduction disease who take
TCAs are at an increased risk for cardiac events [34]. CBTi may thus have a particu-
larly favorable risk/benefit profile in this population [35]. In patients with cardiac
disease and OSA, positive airway pressure improves hypoxemia, reduces sympa-
thetic tone, and decreases cardiac afterload. PAP therapy can also improve sleep
quality and daytime sleepiness in patients with OSA [36]. However recent data
suggests that the treatment of CSA with positive pressure therapy may actually be
harmful in patients with heart failure and reduced ejection fraction [37, 38].

Pulmonary Disease and Insomnia

Insomnia has been associated with a host of pulmonary conditions including inter-
stitial lung disease, bronchitis, cystic fibrosis, and lung cancer [39—41]. The preva-
lence of self-reported insomnia among patients with chronic obstructive pulmonary
disease (COPD) is nearly twice that observed in controls [42-44]. Patients with
insomnia and COPD have less sleep as assessed by actigraphy [42]. Asthmatics are
more likely to experience insomnia than healthy controls, and those with poorly
controlled asthma report more sleep disturbance [45]. Indeed circadian and sleep-
related changes in inflammation, vagal tone, and smooth muscle physiology result in
worsening of asthma symptoms during sleep [46, 47]. Several hypotheses have been
advanced to explain the association between COPD and insomnia: nocturnal dys-
pnea and cough, comorbid nicotine use, increased work of breathing, medication
use, and hypoxia- or hypercapnia-mediated arousal [48, 49]. Among patients with
COPD, current smokers have more sleep complaints than former smokers [42, 44].
Hypercapnic states may be a stronger trigger for arousal than eucapnic states [50,
51]. Patients with asthma and COPD are also more likely to complain of anxiety,
depression, and nightmares, all of which may contribute to sleep disturbance [52].
Standard treatments for COPD and asthma can affect sleep quality. However,
relevant studies are small and report somewhat conflicting results. In general, the
positive effects of a medication in reducing nocturnal respiratory symptoms must
be balanced against potential wake-promoting side effects. Systemic corticoste-
roids are commonly used in the treatment of pulmonary and rheumatic diseases.
Self-reported sleep problems increase with corticosteroid use in a dose-dependent
fashion [53, 54]. Yet in a small study involving patients with nocturnal asthma, a
time-delayed steroid formulation improved sleep in conjunction with asthma symp-
toms [55]. Theophylline is also well linked to insomnia. Using theophylline earlier
in the day may lessen the effect on sleep quality, and if dyspnea improves, there
may be no net adverse effect on sleep [56]. Similarly, while adrenergic beta ago-
nists are stimulants, inhaler use was not found to be a significant factor in a regres-
sion model describing insomnia symptoms in a small COPD cohort [42]. Tiotropium,
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a short-acting anticholinergic bronchodilator, was not found to adversely effect
sleep quality and long-acting ipratropium may actually improve sleep quality [57,
58]. Oxygen use was associated with improved sleep quality in a few small studies
but others have not shown benefit.

Patients with intrinsic lung disease and insomnia should be screened for other
sleep disorders. Recent data suggests that patients with COPD have a higher inci-
dence of RLS [59-61]. COPD and other lung diseases may also increase the clinical
severity of OSA by reducing pulmonary reserve. In these patients with the so-called
overlap syndrome, PAP therapy can improve mortality.

The use of hypnotics in patients with pulmonary disease requires caution. Both
short-acting and long-acting benzodiazepines have been shown to depress objective
measures of respiratory function in patients with COPD, even in patients with
chronic, stable disease [62, 63]. Conflicting data suggests that low doses of the
short-acting benzodiazepine temazepam did not alter respiratory measures and
improved sleep in patients with severe COPD and insomnia [64]. Non-benzodiazepine
receptor agonists, such as zolpidem and zopiclone, have less of an effect on ventila-
tory drive [65, 66]. Nonetheless the potential for concern remains. Melatonin and
ramelteon, a selective melatonin M1/2 agonist, appear to be safe and effective in
treating insomnia in patients with COPD [67-69]. Melatonin may even reduce dys-
pnea and lung oxidative stress in patients with COPD [70]. Finally, patients with
COPD have been included as part of a larger evaluation of CBTi that revealed a
significant benefit [8, 9]. A small study focused on the use of CBTi in patients with
COPD also found a positive effect [71].

Renal Disease and Insomnia

Patients with chronic kidney disease (CKD) are vulnerable to multiple sleep disor-
ders, including RLS, PLM disorder, circadian disruption, CSA, and OSA, all of
which can contribute to sleep fragmentation, poor sleep quality, and insomnia [72].
A study of 124 patients with newly diagnosed renal disease showed that sleep disor-
ders occur early in the course of chronic kidney disease. About 59.7 % of patients
studied reported insomnia symptoms (including frequent awakenings, early morning
awakenings, increased sleep latency, and non-refreshing sleep) and 29.8 % of patients
endorsed the use of hypnotic drugs [73]. Insomnia symptoms may also result as noc-
turnal melatonin secretion decreases with the progression of renal dysfunction [74].

Patients on hemodialysis have a similar, if not higher, prevalence of insomnia.
One study of 694 patients found that 45 % complained of either delayed sleep onset
or difficulty with sleep maintenance. The study also found that there was a signifi-
cantly higher risk of insomnia among patients who had been on dialysis for greater
than 12 months, in patients who were dialyzed in the morning, and in patients with
higher parathyroid hormone levels [75]. Fifty-two percent of patients who com-
plained of insomnia also complained of RLS [75]. Other studies have estimated the
incidence of insomnia and sleep complaints (including excessive daytime sleepiness)
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as high as ~70 % among patients undergoing dialysis [76]. Poor sleep quality has a
negative impact on health-related quality of life for patients with chronic kidney
disease [77]. Kidney transplant may improve insomnia in renal patients. One study
found that the prevalence of insomnia was nearly halved post-transplant [78].

It is important to screen for and manage possible comorbid sleep disorders in
patients with insomnia and comorbid CKD. As noted, RLS is very common among
patients undergoing dialysis [79], although some data suggests that the risk is more
modest among those with more mild kidney disease [80]. The pathophysiology of
RLS remains unclear. However iron deficiency and neuropathy are well-identified
risk factors for RLS and both are common among patients with ESRD. Iron dextran
transiently improves RLS symptoms in dialysis patients [81]. In addition to stan-
dard therapies, short daily dialysis [82] and regular aerobic exercise [83] have been
shown to improve RLS in patients with ESRD.

When someone lays supine interstitial fluid redistributes to the upper airway,
increases tissue volume, and may contribute to upper airway obstruction [84].
Volume status and fluid redistribution may be partly responsible for the higher risk
of sleep-disordered breathing among patients with CKD and ESRD [85, 86]. This
suggests that, in patients undergoing intermittent dialysis, sleep-disordered breath-
ing may be unmasked or become more severe as the time from the most recent
dialysis session increases. In small studies, nightly peritoneal dialysis improved
apnea and sleep disruption [87, 88]. Larger clinical studies evaluating the effect of
more aggressive fluid management are still lacking, as are trials comparing poly-
somnographic results at different stages of the dialysis cycle.

CKD leads to uremia and electrolyte disturbance that have been linked to insom-
nia [89]. CKD is also associated with a blunting of the normal circadian pattern in
serum melatonin concentration [74]. Melatonin rhythms are further disrupted in
patients undergoing intermittent daily dialysis [90, 91]. Smaller studies have shown
a partial improvement in melatonin rhythms and sleep quality with nocturnal hemo-
dialysis and nocturnal peritoneal dialysis [90, 91].

When using hypnotics or medications for RLS, dosing must often be adjusted for
glomerular filtration rate. Zaleplon, a non-benzodiazepine hypnotic, has been shown
to improve sleep latency and effective sleep quality in patients with chronic kidney
disease with few side effects [92]. Melatonin also appears to be effective in this
population [93]. Non-pharmacological therapies should be considered. In a small,
pilot study CBTi improved sleep quality and reduced fatigue in patients with chronic
kidney disease undergoing peritoneal dialysis [94].

Gastrointestinal Disorders and Insomnia

GERD is a well-known cause of sleep disturbance and secondary insomnia. GERD
is also associated with other known causes of sleep disruption including nocturnal
wheezing and cough. A nationwide American Gastroenterological Association tele-
phone survey of 1000 patients experiencing weekly heartburn symptoms revealed
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that 79% of respondents report nocturnal symptoms [95]. Among those, 75%
reported poor sleep quality related to acid reflux symptoms and 40 % believed that
their nighttime symptoms impacted their ability to function the next day. Gastric acid
secretion follows a circadian rhythm which causes acid secretion to peak at night
[96]. One study found that even asymptomatic patients and patients with minimal
GERD symptoms have abnormal acid production, as well as sleep disturbance [97].
The same study showed that asymptomatic GERD patients had improvement in sleep
efficiency after treatment with rabeprazole, a proton pump inhibitor. Esomeprazole
and dexlansoprazole have also been shown to improve heartburn and subjective sleep
quality in patients with GERD [98, 99]. There prevalence of GERD in patients with
OSA has been estimated to be as high as 76 % [100]. While GERD and OSA share
common risk factors including obesity, it has also been theorized that the drops in
intrathoracic pressure characterizing apneic episodes induce reflux of gastric con-
tents into the thoracic cavity [101]. Alternatively inflammation and changes in the
sensory innervation of the upper airway that result from GERD may provoke apnea
[101]. Indeed PAP therapy has been shown to improve GERD symptoms in patients
with comorbid OSA [102]. Conversely, treatment with PPIs has been shown to
decrease the number of obstructive events in patients with GERD and OSA [103].

Any gastrointestinal disorder that causes pain, including esophagitis, peptic and
duodenal ulcers, and irritable bowel syndrome, can contribute to sleep disturbance.
One prospective study found that IBS patients had a significant reduction in slow-
wave sleep, higher Epworth scores, and increased sleep fragmentation compared to
age-matched controls [104]. A small randomized, placebo-controlled study con-
cluded that melatonin 3 mg at bedtime improved abdominal pain in patients with
IBS who complain of sleep disturbance; however there was no actual improvement
in sleep quality at this dose [105].

It is well known that sleep disturbance, including delayed sleep onset and reduced
sleep duration, is associated with hepatic encephalopathy. Cirrhotic patients with
normal cognition and without evidence of hepatic encephalopathy also complain of
poor sleep quality [106, 107]. This may be related to alterations in circadian timing.
Patients with chronic liver failure have a delayed peak in serum melatonin, an
increased daytime serum melatonin concentration, and a reduced peak-trough dif-
ferential [108, 109]. The reduction in serum melatonin amplitude correlated with
disease severity [108].

Secondary insomnia in patients with gastrointestinal disorders may improve with
treatment of the underlying condition. If hypnotics are used, it is important to note
that benzodiazepines and non-benzodiazepine receptor agonists may worsen GERD
by decreasing gut motility and lowering esophageal sphincter tone [110-112].
Reduced hepatic clearance of benzodiazepines may result in increased daytime
sleepiness and adversely affect cognition. Alternatively melatonin has been shown
to improve GERD symptoms [113, 114] and in a small pilot study, ramelteon
improved both GERD symptoms and sleep disturbance [115]. However, reduced
hepatic melatonin clearance remains a concern [108, 116]. Dopamine receptor
antagonists like prochlorperazine or metoclopramide are often used as anti-emetics
or pro-motility agents and may precipitate RLS.
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Genitourinary Conditions and Insomnia

Nocturia becomes more common in both men and women with age. It is also an
under-appreciated cause of sleep disturbance in the elderly. A 2003 National Sleep
Foundation survey of 1424 older patients, aged 55-84, found that 53 % of subjects
reported sleep disturbance related to “nightly or almost nightly” nocturia. Nocturia
was also found to be an independent risk factor for self-reported insomnia (75 %
increased risk) and reduced sleep quality (71 % increased risk) [117].

One of the most common causes of nocturia-related sleep disturbance in men is
benign prostatic hyperplasia (BPH). A cross-sectional study of 2179 men with BPH
found that 60.9 % of those studied complained of insomnia. The number of episodes
of nocturia per night were correlated with wake after sleep onset and Epworth sleep-
iness scale, but not total sleep time and sleep onset [118]. Another study comparing
medical versus surgical management of BPH found that transurethral resection of
the prostate (TURP) resulted in significant improvement in the number of nocturnal
awakenings compared to tamsulosin [119]. Overactive bladder is another common
genitourinary condition with a significant impact on sleep quality that contributes to
poor quality of life and depression among both men and women [120]. It’s impor-
tant to counsel patients to avoid liquids, especially caffeinated beverages close to
bedtime. Although medications for overactive bladder can improve nocturia-related
awakenings, they can also alter sleep structure by suppressing REM [121, 122].
Finally, it is important to remember that untreated OSA is also a common cause of
both nocturia and increased daytime urinary frequency [123]. The diagnosis of OSA
should be considered in patients with sleep maintenance insomnia and nocturia.

Medications, such as diuretics, can also contribute to nocturia. Timing diuretics
earlier in the afternoon may significantly reduce nighttime awakenings due to noc-
turia. Desmopressin has been shown to be an effective treatment for nocturia in men
and women with a decrease in the total number of voids and an increase in the dura-
tion of sleep time before the first void [124, 125].

Endocrine Conditions and Insomnia

Basic science, case reports, and clinical teaching connect various endocrine disor-
ders with insomnia and other sleep disorders. In particular, several endocrine disor-
ders have been associated with an increased risk for sleep-disordered breathing
[126]. However, clinical studies testing and validating these connections are some-
times lacking [126]. Moreover the secretion of several hormones is tied to either
sleep/wake state or circadian time [127]. Associations between sleep disorders and
hormonal changes are likely bidirectional, complicating the interpretation of simple
observational data.

Hyperthyroidism is classically associated with palpitations, weight loss, anxi-
ety, and insomnia [128]. Exogenous administration of thyroid hormone into the
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sleep-promoting pre-optic nucleus promotes wakefulness in mice [129]. In a study
of patients with thyrotoxicosis, hyperkinetic symptoms were associated with dif-
ficulty falling asleep [130]. However the prevalence of insomnia in this population
was not compared to a control. Indeed, a small study found only an increased fre-
quency of PLMs in women with Grave’s disease and no other significant changes
in sleep quality indexes when compared to control [131]. Supratherapeutic admin-
istration of thyroid hormone did not alter sleep architecture in normal subjects
[132]. Using data from a larger study, Akatsu and colleagues investigated the rela-
tionship between thyroid function and sleep quality in 682 men [133]. Only small
numbers of men with subclinical hyperthyroidism and hypothyroidism were fol-
lowed. However, neither was significantly associated with subjective sleep com-
plaint or objective differences in actigraphic sleep measures [133]. Hypothyroidism
is associated with sleepiness and fatigue and has been linked to the development of
obstructive sleep apnea in several studies. In some studies thyroid supplementation
improves apnea but this has not been observed universally.

Acromegaly, caused by excess growth hormone production, results in soft tissue
changes believed to precipitate OSA [134—136]. In addition patients with acromeg-
aly are at an increased risk of CSA [136]. Hormonally induced changes in the
chemo-sensitivity of respiratory control centers is hypothesized to mediate this risk
[137]. Octreotide treatment improves, but does not fully correct, apnea in many of
these patients [138].

Adrenal insufficiency is associated with fatigue and poor sleep quality [139,
140]. Cortisol replacement therapy that better replicated the normal circadian corti-
sol thythm improved insomnia in a case report [141]. A small controlled trial found
that timed cortisol admiration increased the amount of REM sleep but not subjective
sleep measures of sleep quality [142]. Data describing the effect off Cushing’s syn-
drome on sleep are sparse. Nonetheless, exogenous steroids to induce insomnia in a
dose-dependent manner [53, 54] and Cushing’s and elevated plasma cortisol have
been associated both with insomnia [143] and OSA [144].

Men with low serum testosterone often note increased daytime fatigue, and this
association remains significant in patients with OSA [145]. On the other hand exog-
enous testosterone supplementation is believed to precipitate or worsen OSA, and
it has been recommended that testosterone supplementation be avoided in the set-
ting of untreated apnea [146]. Again however, the data is sparse. In a study of obese
men with severe OSA and low plasma testosterone levels, testosterone supplemen-
tation acutely worsened the oxygen desaturation index and nocturnal hypoxemia,
but this effect disappeared after 12 weeks [147]. Perhaps due to variations in dose
and timing, a collection of small studies yielded conflicting results [ 146]. Menopause
and the associated changes in serum estrogen and progesterone can also have a
marked effect on sleep. Hot flashes, insomnia, non-restorative sleep, and an
increased prevalence of OSA have all been described [148]. Hormone replacement
therapy, selective serotonin reuptake inhibitors, hypnotics, and non-pharmacologic
therapies have all shown some therapeutic benefit in studies. These findings are
reviewed in Chap. 10.
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Ocular Disorders and Insomnia

Visual and non-visual light perception play a key role in regulation of the sleep-
wake cycle. The paired suprachiasmatic nuclei (SCN) of the hypothalamus act as a
“master circadian pacemaker” [149]. The SCN receives input from melanopsin-
containing retinal ganglion cells sensitive to blue light. The SCN also receives from
classical photoreceptor cells via accessory pathways or via their influence on the
melanopsin-containing ganglion cells [150, 151]. The important role of light per-
ception in coordinating sleep timing likely contributes to the high prevalence of
sleep disturbance among the visually impaired. One study found that out of 403
subjects, 48.7% reported disturbed sleep, including prolonged sleep latency,
reduced sleep duration, and daytime naps. There was a higher prevalence of sleep
disturbance among those with a complete loss of light perception than among those
with more moderate visual loss [152].

Age-related changes to the eye can also contribute to sleep disturbance. Over
time, the lens of the eye acquires a yellow discoloration that preferentially blocks
blue light [153]. Although this may not affect visual acuity, it may induce sleep
disturbance. In a cross-sectional, population-based study of 970 participants who
had yellowing of the lens, there was an inverse relationship between blue light lens
transmission and the risk of sleep disturbance [154]. Of those who endorsed sleep
disturbances, 82.6 % endorsed both insomnia and the use of hypnotics [154]. Both
self-reported sleep symptoms and the circadian modulation of serum melatonin
appear to improve after cataract surgery [155-159]. It remains controversial if the
use of artificial lenses that block a narrow portion of the blue-light spectrum, devel-
oped for retinal UV protection, might attenuate the improvement after cataract sur-
gery [155, 160, 161].

Non-24-h sleep-wake disorder, also known as “free-running circadian” disorder,
may account for significant sleep disturbance in those who are completely blind.
The typical presenting symptoms include periodic insomnia and daytime sleepi-
ness. The totally blind are also susceptible to free-running temperature, cortisol, and
melatonin levels despite the presence of non-photic behavioral and environmental
time cues [162]. Both melatonin and the melatonin agonist, tasimelteon, have been
shown to entrain the circadian rhythm in blind individuals and improve nocturnal
sleep parameters [163, 164].

Dermatologic Disorders and Insomnia

The skin is the body’s largest organ and is innervated by a dense collection of
somatic afferent nerve fibers and receptors. Damage, pressure, or irritation of the
dermis act through dermal nerve endings to cause pain and itching. Both pruritus
and pain are commonly cited insomnia triggers and infectious, allergic, or inflam-
matory skin conditions are all associated with disturbed sleep [165, 166].



11 Insomnia in Patients with Comorbid Medical Problems 209

Patients with herpes zoster report insomnia as one of the most significant symp-
toms [167]. Nearly 65 % of children with eczema report insomnia and that number
jumps to over 85 % among patients with active disease [168]. Adults with eczema
are also likely to have insomnia and describe either short or long sleep time [169].
Interestingly in patients with atopic dermatitis subjective itchiness does not appear
to correlate with scratching observed during a PSG-monitored study [170]. Arousals
from sleep related to scratching occurred primarily in stage N1 and N2 sleep and
correlated with disease severity [170]. Indeed a structural modeling study concluded
that the increase in depression and attention-deficit hyperactivity observed in chil-
dren with eczema is wholly explained via eczema’s deleterious effect on sleep [168].

Circadian modulation of fibroblast molecular physiology, serum cortisol, and
pro-inflammatory cytokines along with sleep-related changes in dermal temperature
is theorized to increase the symptoms of eczema and other immune-mediated skin
disorders at night [165, 166]. Itching during sleep may also worsen the underlying
skin condition the following day.

Non-pharmacologic treatments for insomnia related to dermatologic disease
often focus on the skin condition. The use of occlusive dressings and bandages can
improve skin hydration and reduce pruritus but may also restrict movement during
sleep. Watching humorous films before sleep reduced nighttime awakenings in
patients with atopic dermatitis as compared to watching nonhumorous films [171].

Oral corticosteroids can improve dermatologic symptoms and thus sleep, but
might also induce insomnia at higher doses [172]. Antihistamines are often consid-
ered first-line agents as they may reduce itching and have hypnotic properties.
However, tolerance to these sedative effects can develop quickly [173]. The tricyclic
antidepressant doxepin has been shown to be effective over several months [174]
and has selective antihistaminergic properties at low dose [175]. Thus doxepin is a
reasonable choice for patients with insomnia and pruritus; however it has not been
specifically studied in this population.

Cancer and Insomnia

A review of 15 studies on insomnia and cancer concluded that approximately
30-50 % of cancer patients report insomnia [176]. In a sample of 121 patients with
cancer, more patients reported insomnia than pain, anorexia, fatigue, or nausea [177].

The etiology of insomnia and sleep disturbance among cancer patients is often
multifactorial. Patients with lung cancer or tumors affecting the upper airway may
develop nocturnal hypoxemia or OSA. Patients with cancers compromising endo-
crine or neurologic function may also have disrupted sleep as a result. It is likely that
anxiety, depression, and pain from invasive tumors and surgery all contribute to poor
sleep quality. Studies have also shown that there is a significant association between
radiation and chemotherapy with insomnia [178, 179]. Radiation therapy, in particu-
lar, affects sleep quality. Radiation activates cellular pathways that increase the
sleep-modulating cytokines, IL-6 and TNF-a [180, 181]. Increases in these cytokines
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are associated with fever, pain, and insomnia. In one study, patients undergoing radi-
ation therapy experienced declines in sleep efficiency. Patients who had undergone
more radiation treatments complained of more sleep disturbance [182]. Adjunctive
treatments, such as hormonal therapy or surgical oophorectomy used in the treatment
of breast and reproductive cancers, cause hormonal changes and impact sleep.
Similarly the treatment of thyroid cancers with exogenous thyroid hormone to sup-
press endogenous TSH may worsen insomnia. Corticosteroids and opiates, used in
the management of cancer symptoms or medication side effects, also contribute to
insomnia. Frequent sleep interruptions experienced during hospitalizations may trig-
ger insomnia that may persistent when patients return home [183]. A significant
number of patients can experience symptoms of insomnia for several years after their
cancer diagnosis [184, 185].

Several investigators have evaluated non-pharmacologic therapies for cancer-
related insomnia. CBTi has been found to be effective in multiple studies [186,
187]. One study evaluating the efficacy of CBTi among breast cancer survivors
found that CBTi improved the Insomnia Severity Index (ISI), decreased in the use
of sleep aids, lowered levels of depression and anxiety, and increased a measure of
quality of life at post-treatment compared to controls [188]. The positive therapeutic
effects of CBTi were maintained 1 year after treatment [188]. Patients treated with
CBTi alone or with CBTi and temazepam were more likely to have improvements
in sleep efficiency compared to control or medication alone (47 %) and placebo
(22%) [189]. A recent study evaluating the long-term efficacy of a video-based
CBTi platform in breast cancer survivors showed improvement over control but did
not demonstrate equivalence with in-person CBTi [190]. The addition of the stimu-
lant armodafinil to combat cancer-related fatigue did not appear to augment the
effect of CBTi in a small study [191]. Several studies evaluating mindfulness-based
interventions for insomnia [192—194], including a recent meta-analysis [195], have
shown benefit. However there have been some exceptions and at least one study
found that improvements were not long lasting [196]. A recent non-inferiority study
comparing mindfulness therapy with CBTi found CBTi to be superior [197]. Finally
a recent small study found that biofeedback was effective in improving subjective
sleep quality measures among breast cancer survivors [198].
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Chapter 12
Sleep Disturbance in Cancer Survivors

Heather L. McGinty, Allison J. Carroll, and Stacy D. Sanford

Abstract Sleep disturbance is highly prevalent among survivors of cancer across
the continuum of care. There are numerous unique factors among survivors that
may precipitate and/or perpetuate sleep disturbance, including, but not limited to,
cancer diagnosis and treatment. Similar to the general population, sleep disturbance
is negatively associated with multiple domains of quality of life, including the emo-
tional and physical well-being of cancer survivors. Moreover, sleep disturbance
often co-occurs with other common behavioral symptoms such as fatigue, pain,
depression, and cognitive impairment. Routine screening for sleep disturbance is
recommended, especially at key transitions in care (e.g., a change in treatment or
transition off of treatment). Guidelines for thorough assessment and treatment of
sleep disturbance exist; however, research examining sleep in cancer survivors is a
growing area of inquiry. The best empirical support to date is for treating insomnia
among cancer survivors using cognitive behavioral therapy for insomnia. Additional
clinical research is warranted to establish the efficacy of treatment modalities,
including pharmacotherapy, for sleep disturbance among cancer survivors.
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Introduction

Cancer survivorship spans the time from when a person is first diagnosed with can-
cer through to end of life, encompassing both those with active disease and on treat-
ment as well as those enjoying several disease-free years [1]. In 2014, the American
Cancer Society estimated there to be nearly 14.5 million cancer survivors and pro-
jected that this number will grow to nearly 19 million cancer survivors by the year
2024 as cancer detection and treatments continue to improve [1]. This growing
population of cancer survivors carries unique healthcare concerns and symptom
profiles with which all healthcare providers should become familiar. Increasing
interest in patient-reported outcomes in cancer has revealed that insomnia and other
symptoms of disturbed sleep are some of the most common problems endorsed by
patients across the cancer survivorship continuum [2]. However, patients may not
discuss sleep complaints with their oncology treatment team [3], which highlights
the importance of screening and assessing these concerns, but also makes it difficult
to ascertain the full extent of the problem in this population [2]. In this chapter, we
provide the latest information about the prevalence, presentation, impact, assess-
ment, and available treatments of sleep disturbance in cancer survivors.

Sleep Disturbance over the Cancer Care Continuum

Sleep complaints can occur at any time in the cancer continuum from pre-diagnosis
through long-term cancer survivorship. Common symptoms are increased daytime
sleepiness, nighttime awakenings, sleep latency, and/or time in bed awake (e.g.,
poor sleep efficiency), as well as decreased daytime activity and/or disruption in
diurnal sleeping patterns [2]. Note sleep disturbances experienced in the context of
cancer may not always meet full criteria for a sleep disorder. Even so, rates of sleep
disturbance among patients with cancer are estimated to be three times the rate
observed in the general population; an estimated 10—15 % of the general population
has sleep disturbance compared to 30-50 % of cancer survivors [4]. Depending on
how and when sleep disturbance is assessed, approximately 20-75% of patients
with cancer report at least one form of sleep complaint during their initial cancer
diagnosis, while on treatment, following completion of successful treatment, or at
the end of life [4-6].

Although few studies have directly compared the rates of insomnia and sleep
disturbance between cancer sites, one study of a variety of cancer types during che-
motherapy revealed clinical insomnia rates that were highest among patients with
genitourinary tract cancer (54 %), lung cancer (51 %), and breast cancer (46 %) [5].
When assessing subjective sleep complaints, the available studies indicate that
women with breast cancer tend to have the highest rates of overall sleep complaints
at over 80 % during chemotherapy [5] and report greater subjective sleep impair-
ment than comparison groups of cancer survivors [7, 8]. However, patients with
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lung cancer have demonstrated higher rates of objective sleep disruption compared
to patients with breast cancer [9].

Unfortunately, there are a range of negative consequences associated with sleep
disturbance among cancer survivors. Survivors with sleep disturbance are more
likely to report impairments in daytime functioning, including fatigue, depression,
anxiety, and impaired cognition (e.g., “chemo brain”) [5, 10, 11]. A number of
studies have evaluated the impact of sleep disturbance on health-related quality of
life in cancer survivors before, during, and after treatment completion. In general,
sleep disruption is related to poorer quality of life for patients with a history of
cancer. For example, patients with breast cancer at various points in their treatment
trajectory reported poorer physical functioning, bodily pain, vitality, emotional
well-being, and mental health if they had poorer sleep quality than those reporting
good sleep [12]. In a large sample with mixed cancer types, greater sleep impair-
ment at any point in cancer care was associated with poorer physical, social, eco-
nomic, psychological/spiritual, or familial well-being even after controlling for
factors such as age and treatment history [13]. The prevalence and impact of sleep
disturbance on quality of life across the different time points in cancer survivorship
are further outlined below from the point of diagnosis to treatment to post-treatment
and long-term survivorship or end of life.

Pre-treatment

The time period immediately following diagnosis is particularly distressing for
most cancer survivors and presents challenges to both sleep and overall well-being.
In one study, distress was higher in those patients with insomnia symptoms who
were closer to cancer diagnosis than for those whose insomnia had persisted for
several months after diagnosis, which highlights the impact of recent cancer diag-
nosis on both sleep disturbance and emotional distress [14]. Few studies have
assessed sleep or insomnia rates prior to the start of any cancer treatment and those
which have often combined these rates with patients either on or post-treatment.
However, approximately 43 % of patients with mixed cancer types surveyed prior
to starting chemotherapy met clinical criteria for an insomnia syndrome [5]. Among
women who are diagnosed with breast cancer and scheduled to begin chemother-
apy, both objective and subjective measures of sleep indicate that these women
experience significant sleep disturbance (e.g., awake for 25 % of time in bed) and
poor quality of sleep [15, 16]. Among women with breast cancer who met criteria
for clinical insomnia, approximately a third reported that sleep became problematic
only following their cancer diagnosis and the majority reported that cancer exacer-
bated an existing sleep problem [17]. Qualitative studies also indicate that a cancer
diagnosis itself can exacerbate existing sleep problems or contribute to a new onset
of insomnia, which may then persist for years following the termination of cancer
treatment [18].
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On Treatment (Surgery, Chemotherapy, Radiation Therapy,
Endocrine Therapies)

The varying forms of treatment for cancer can further impact sleep over the con-
tinuum of cancer care. Of note, many of the patients in the “pre-treatment” studies
above, while naive to chemotherapy, may have undergone surgery or biopsies prior
to assessment that have the potential to impact sleep. For example, over 30 % of
men who underwent radical prostatectomy for prostate cancer reported impaired
sleep, and nearly 20 % of these patients met the criteria for insomnia syndrome [19].
Among women with breast cancer who had undergone surgery, over 50 % of the
patients reported elevated sleep disturbance with the most common problem being
sleep maintenance difficulty [16]. Sleep disturbance following cancer surgery tends
to persist even after the expected recovery period has elapsed [20].

Not surprisingly, patients who undergo intensive treatments such as hospitaliza-
tions for cancer or stem cell transplants also suffer quality of life impairment that is
associated with sleep disturbances. For instance, greater problems with overall
physical symptoms or physical functioning, bodily pain, and emotional distress
were associated with poorer sleep (i.e., longer time to sleep onset and shorter sleep
duration) among adults hospitalized for cancer [21]. The first year following bone
marrow transplant is associated with a number of physical symptoms, including
difficulty sleeping for approximately 20 % of patients [22]. Another study of longer
term stem cell transplant survivors (mean of 43.5 months post-transplant) observed
that 51 % of patients reported some sleep difficulties, with nearly 16 % reporting
moderate to severe sleep problems [23].

During chemotherapy, regardless of the number of treatments or cycles, between
60 and 80 % of patients report experiencing at least some symptoms of insomnia,
and approximately half of those patients meet the criteria for insomnia syndrome [5,
11]. A prospective evaluation of sleep problems in patients receiving chemotherapy
found that sleep disturbance worsens over time as the patient progresses through
treatment cycles [24]. A more recent longitudinal study suggests that sleep distur-
bance during chemotherapy for breast cancer is strongly mediated by chemotherapy
side effects [8]. Others have reported consistent impairments in subjective and
objective sleep quality (e.g., total night sleep time, wake time at night) in women
with breast cancer before and during chemotherapy, and also observed increases in
daytime napping during chemotherapy [25]. In a large study evaluating patients
with mixed cancer sites, insomnia during chemotherapy was associated with greater
depression and fatigue than those who did not report insomnia syndromes [5].
Patients receiving chemotherapy for lung cancer who reported sleep disturbances
had significantly poorer perceived cognitive functioning and worse performance
statuses when statistically controlling for the influence of other symptoms (e.g.,
shortness of breath, pain, or depressive symptom severity) on quality of life [11].

Radiation therapy may also impact sleep disturbance, though perhaps to a lesser
degree than other treatments for cancer. For example, over 50 % of breast cancer sur-
vivors reported sleep disturbance while they were undergoing radiation therapy [17].
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Again, a more recent study suggests that sleep disturbance is exacerbated by radiation
therapy for women with breast cancer. Data showed insomnia symptom severity
increasing over the course of treatment [8]. However, in longitudinal studies of
patients with breast or prostate cancer with no history of chemotherapy, sleep distur-
bance appears to be most severe prior to initiating radiation therapy and in the early
weeks of treatment, but improves over time and after completion of treatment [7, 26].
Therefore, although many patients report sleep disturbance prior to and during radia-
tion therapy, there is insufficient evidence that radiation therapy alone results in
chronic sleep problems.

The hormonal changes that often result from cancer and/or cancer treatment can
have a significant impact on sleep. Whether resulting from chemotherapy-induced
menopause or androgen deprivation therapy-induced andropause, hot flashes and
night sweats in particular are associated with greater sleep impairment in cancer
patients [8, 27]. Hot flashes are related to greater reported time spent awake during
the night, as well as objective changes in sleep structure indicating less efficient and
more disrupted sleep in women with breast cancer [28]. In prostate cancer, noctur-
nal awakenings and/or daytime sleepiness, nocturia, and hot flashes were symptoms
found to cluster together for those patients undergoing androgen deprivation ther-
apy [29]. When specifically assessing for insomnia syndrome, severe insomnia
symptoms are reported by men undergoing androgen deprivation therapy for pros-
tate cancer; however, receipt of hormone therapy was not related to insomnia syn-
drome among women with breast cancer [8].

Post-treatment and Long-Term Survivorship

For many survivors, sleep disturbance continues after completion of treatment and
into long-term survivorship. For example, sleep disturbances persist for 40-65 % of
breast cancer survivors after treatment, and these disturbances are not solely related
to the use of adjuvant endocrine therapies [30-32]. Several studies demonstrate that
these sleep complaints can persist several weeks or months following completion of
chemotherapy treatment [10, 33]. Over half of long-term lung cancer survivors
(>5 years post-diagnosis) report poor sleep quality; in fact, poor sleep quality is
nearly twice as common in long-term lung cancer survivors compared to non-cancer
controls [34]. These survivors with sleep impairments also reported poorer overall
quality of life than non-cancer controls even after controlling for the impact of dys-
pnea [34]. Similar impairments in sleep and quality of life are found in pediatric
cancer survivors, even decades later as adult survivors, although the percentage of
adult survivors of childhood cancers who self-report poor sleep quality is somewhat
lower than survivors of adult cancers (17 % report poor sleep quality, 14 % report
excessive daytime sleepiness) [35]. Regardless, evidence indicates that poor sleep
quality is associated with poorer quality of life in this population, especially related
to neurocognitive impairment even after controlling for the influences of cranial
radiation, steroids, antimetabolite chemotherapy, sex, and current age [36].
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Advanced Disease

No known studies have directly compared insomnia rates between cancer stages
(e.g., early stage vs. metastatic disease). However, several studies have evaluated
sleep in patients with metastatic cancer or those receiving palliative care, thereby
giving us important information about sleep impairment in advanced cancer. One
study measuring sleep disturbance among women with a diagnosis of metastatic
breast cancer revealed that 64 % of these women reported one or more types of sleep
disturbance, including problems getting to sleep, maintaining sleep, early-morning
awakenings, and daytime sleepiness [37]. Seventy-five percent of patients receiving
radiation therapy for various types of metastatic cancer reported poor sleep effi-
ciency and demonstrated several objective and subjective sleep impairments that
were associated with poorer functional status [38]. Furthermore, patients with
advanced cancer in an inpatient setting report poor sleep (i.e., diurnal sleep, non-
restorative sleep, difficulties falling or staying asleep, and nightmares), with 30 % of
patients reporting an average sleep duration of less than 5 h per night. Moreover,
these sleep problems are associated with poorer performance statuses, anxiety,
depression, and confusion [39]. A more recent study of 820 patients with advanced
cancers being treated in palliative care settings found that 60 % of patients report
sleep disturbance, and multiple factors were associated with poor sleep, including
depression and anxiety symptoms, Karnofsky score, and certain medications (e.g.,
corticosteroids and opioids) [40].

Risk Factors for Sleep Disturbance in Cancer

Speilman’s three-factor model of insomnia serves as a good framework for discuss-
ing risk factors for sleep disturbance in cancer [41]. The “3 P” model, as highlighted
in Table 12.1, denotes three etiologic factors associated with insomnia in cancer:
predisposing, precipitating, and perpetuating factors. Predisposing factors include
enduring personal traits that are known to increase susceptibility to sleep distur-
bance such as aging, personal or family history of insomnia, gender, race, arous-
ability, or decreased homeostatic sleep drive [42, 43]. Of note, contrary to studies in
the general population, a large cohort study found that younger cancer survivors are
more likely to present with insomnia symptoms or insomnia syndrome compared to
older survivors [5].

Precipitating factors are situations or events that can trigger sleep disturbance;
these may be either acute or chronic events. For cancer survivors, this includes
stressful points in cancer care such as diagnosis, hospitalizations, or recurrence.
These also include psychological factors such as anxiety, depression, or increased
levels of stress that may interfere with sleep, as well as physiological effects of
disease or treatment, including late effects and symptoms such as pain, nausea/
vomiting, hot flashes, cortisol disruption, or variations in cytokine production [43].
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Table 12.1 Summary of potential etiologic factors of insomnia
in the context of cancer

Predisposing factors

Hyperarousability trait
Decreased homeostatic sleep drive

Female gender

Age

Familial history of insomnia

Personal history of insomnia

Pre-existing psychiatric disorder

Precipitating factors

Cancer diagnosis

Surgery
Chemotherapy

Radiotherapy

Hormonal therapy

Hospitalization

Bone marrow transplantation

Psychological factors (e.g., new-onset mood or anxiety disorder)

Palliative medications (e.g., corticosteroids, antiemetics,
stimulants, opioids)
Disease and/or treatment effects

Nausea/vomiting
Pain

Frequent urination
Hot flashes
Perpetuating factors
Maladaptive sleep behaviors

Excessive amount of time spent in bed

Irregular sleep-wake schedule

Napping

Engaging in sleep-interfering activities in the bedroom

Faulty beliefs and attitudes about sleep

Unrealistic sleep requirement expectations

Faulty appraisals of sleep difficulties
Misattributions of daytime impairments

Misconceptions about the causes of insomnia

Note: Adapted with permission from Morin, C.M. and Savard, J.
(2001) Insomnia in the Context of Cancer: A Review of a
Neglected Problem. Journal of Clinical Oncology, 19;895-908

Finally, perpetuating factors maintain sleep disturbance even after the precipitating
factors have resolved. These include maladaptive behaviors and cognitions about sleep,
including excessive time in bed, irregular sleep-wake scheduling, napping, condition-
ing non-sleep activities in the bed, poor sleep hygiene, unrealistic expectations about
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sleep requirements, and biased appraisals of sleep difficulties or daytime impairments
[2, 42]. These perpetuating factors are similar for cancer survivors as well as non-
cancer populations and may prolong sleep disturbance for years if not intervened upon.

Impact of Poor Sleep on Cancer and Its Treatment

It is commonly accepted knowledge that melatonin production plays an integral role
in regulating circadian rhythms and promoting sleep, but laboratory studies also
demonstrate its role in increasing immune functioning and inhibiting tumor cell
growth [44]. Further, some literature suggests that disruptions in sleep and/or circa-
dian rhythms can predispose people to cancer. This theory is largely supported by
cohort studies and case—control trials that demonstrate an increased risk of develop-
ing cancer among shift workers as well as studies that demonstrate an association
between circadian clock, endoplasmic reticulum stress signaling, and oncogenesis
([for a review, please see: [44, 45]). In fact, the International Agency for Research
on Cancer has stated that shift work is “probably” a carcinogen based on animal
studies and epidemiological evidence [46]. Interestingly, epidemiological studies
have demonstrated elevations in various inflammatory markers and increased risk
of cancer in association with shortened sleep duration, or paradoxically, with pro-
longed sleep duration [45]. However, to date, there are no prospective studies to
demonstrate that treating disordered sleep or circadian rhythm disruptions prevents
cancer or positively impacts cancer outcomes such as recurrences [45]. Additionally,
variability across existing studies in design and methodology makes it difficult to
draw conclusions as results have been mixed [45].

Symptom Clusters

It is clear that sleep disruption is often tied to other physical or psychological symp-
toms in cancer survivors, just as observed in those with no history of cancer. Many
have postulated that the tight association between cancer-related sleep disturbance
and other symptoms (e.g., fatigue, pain, depressed mood, or cognitive complaints)
represents a “symptom cluster” which is defined as three or more concurrent symp-
toms that are related to each other regardless of their underlying etiology [47].
Recognizing the interrelationships between symptoms improves the symptom man-
agement by targeting symptom clusters rather than solely focusing on the most trou-
bling symptom and discouraging the use of interventions which may aggravate one
or more of the related symptoms. Therefore, identifying those symptoms which
cluster with sleep disruption is an important consideration for healthcare providers
who treat cancer survivors. The most often recognized behavioral symptom cluster
in cancer populations includes any combination of sleep disturbance, fatigue, pain,
and depressed mood [33, 48, 49]. These symptoms are also the most commonly
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Fig. 12.1 Neuroendocrine-immune mechanisms and mediators of behavioral comorbidities in
patients with cancer. Various aspects of being diagnosed with and treated for cancer activate inflam-
mation through tissue damage/destruction and/or psychological stress. Cytokines of the innate
immune response along with lifestyle changes, pain, and other consequences of cancer and its treat-
ment alter the sleep-wake cycle, which in turn contributes to disruption of the neuroendocrine
system, in particular, the hypothalamic-pituitary-adrenal (HPA) axis. Given the role of the HPA axis
and glucocorticoids in regulating inflammatory responses, altered HPA axis function may disrupt
glucocorticoid-mediated negative regulation of inflammation. Unrestrained inflammation and the
associated increased release of proinflammatory cytokines, in turn, interact with central nervous
system (CNS) pathways that regulate behavior, leading to pathophysiologic changes that underlie
depression, fatigue, impaired sleep, and cognitive dysfunction. Figure adapted with permission
from Miller AH, Ancoli-Israel SA, Bower JE, Capuron L, Irwin MR. Neuroendocrine-immune
mechanisms of behavioral comorbidities in patiens with cancer. J Clin Oncol 2008; 26(6):971-82

reported in cancer survivors and, in the case of depression, sleep disturbance and
fatigue may represent symptoms of the same problem (i.e., clinical depression with
vegetative symptoms) [49]. More recently, subjective cognitive impairment has also
been discussed in this context and was correlated longitudinally with sleep distur-
bance, fatigue, and depression in women with breast cancer [50].

Furthermore, shared associations between symptoms on a longitudinal basis sug-
gest a shared underlying pathophysiological mechanism, indicating that efforts to
document the mechanism for one symptom of interest may have broader applicability
to all symptoms in the cluster. The role of pro-inflammatory cytokines has been
increasingly implicated as a common neuroendocrine-immune mechanism underly-
ing the behavioral symptoms of sleep disturbance, fatigue, depression, and cognitive
dysfunction in individuals with cancer (see Fig. 12.1) [51, 52]. Observational and
experimental data indicate that cancer survivors experience inflammation and support
arelationship between sleep disturbance and innate immune cytokines [53]. However,
to date, the relationship between sleep and inflammatory markers in cancer survivors
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has not been rigorously examined and results from existing studies have been mixed.
For example, one breast cancer study found some inflammatory markers to be associ-
ated with fatigue in women treated with chemotherapy, but no such association was
found for patient-reported sleep disturbance and depression, or for patients who did
not receive chemotherapy [54]. However, the authors also note limitations of the
study such as the cross-sectional design, their focus on only three inflammatory
markers, and lack of clarity about the clinical significance of depression and sleep
disturbance scores in their sample. Ultimately, variability across studies in design and
methodology makes it difficult to draw conclusions. The exact nature of the relation-
ship between immunologic processes and behavioral symptoms such as sleep distur-
bance remains speculative and additional research is required.

Screening and Assessing Sleep in Cancer Survivors

The high prevalence of sleep disturbance in cancer survivors paired with the com-
plexity of factors that may contribute to such disturbance over the continuum of care
merits routine screening for sleep disturbance followed by comprehensive assess-
ment of contributing factors for positive screens. Both the Pan-Canadian practice
guidelines [55] and the National Comprehensive Cancer Network (NCCN) survi-
vorship guidelines [56] recommend routine screening and assessment at key transi-
tions in care or changes in clinical status (e.g., at diagnosis, initiating new treatment,
at completion of treatment).

Patient-reported outcome measures are most commonly used to screen for sleep
disturbance. An example includes the 7-item Insomnia Severity Index [57] as sug-
gested by the National Cancer Institute: PDQ® Sleep Disorders [4]. The Pan-
Canadian guidelines suggest screening with the Edmonton Symptom Assessment
Scale (ESAS; “other” item) [58] followed by two additional questions that screen
for impairments in daytime functioning and frequency of disturbance: (1) Do you
have problems with your sleep or sleep disturbance on average (routinely, in the
past month, etc.) for three or more nights a week? (2) If yes, does the problem with
your sleep negatively affect your daytime function or quality of life? Unfortunately,
the ESAS does not specifically ask about sleep disturbance. Alternatively, they sug-
gest using the eight-item PROMIS® “sleep thermometer tool” [59]. The NCCN
Guidelines for Supportive Care Survivorship provide a detailed algorithm for
screening for insomnia and other sleep disorders as well as assessment of contribut-
ing factors, treatment of contributing factors, and referral and/or treatment of sleep
disorders. These guidelines are available online for clinicians to review and are
summarized in Table 12.2 [56].
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Table 12.2 Summary of 2015 NCCN survivorship guidelines for sleep screening, assessment, and
treatment recommendations

Screening and assessment questions to be asked at regular intervals, especially when there is a
change in clinical status or treatment:

Insomnia

— Are you currently taking medication to help you sleep?

— Do you have difficulty falling or staying asleep?

How long does it take to fall asleep?

— How many times do you wake up every night?

— How long have you had difficulty falling or staying asleep?

Meets the criteria if difficulty falling asleep and/or maintaining sleep:

Occurs at least three times per week

Has a duration >4 weeks

— Short-term insomnia if <3 months

— Chronic insomnia if >3 months

Hypersomnia

— Do you fall asleep while reading, watching television, talking to friends, or driving?

— Are you excessively sleepy during the day?

Obstructive sleep apnea (OSA)

— Do you snore, gasp for breath, or stop breathing during sleep? OR have you been told that
you do so?

Restless leg syndrome (RLS)

— Do you have the urge to move the legs, usually accompanied by an uncomfortable,
deep-seeded sensation that is brought on by rest? IF SO, are these symptoms more
frequent or severe in the evening?

History and presentation (skip if no concerns for sleep disorder/disturbance):

Assessment of treatable contributing factors:

— Comorbidities:

¢ Alcohol and/or substance abuse

* Obesity

* Cardiac dysfunction

* Endocrine dysfunction (e.g., hypothyroidism)

¢ Anemia: Examine iron and ferritin levels

* Emotional distress: Screen for anxiety and depression

* Neurologic disorders

* Psychiatric disorders

— Medications —Consider persistent use of:

e Sleep aids (including over-the-counter)

¢ Pain medications

¢ Antiemetics

e Stimulants

* Antidepressants

* Anti-psychotics

» Sedative/hypnotics

(continued)
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Table 12.2 (continued)

¢ Antihistamines

— Review caffeine intake

— Review history of chemotherapy
— Pain

— Fatigue

— Shift work

— Current coping strategies (relaxation techniques, meditation, etc.)
Insomnia disorder screening criteria met

¢ Obtain details about course of insomnia

— Insomnia problematic, causing decreased daytime functioning, poor quality of life, or
distress to patient
* Address comorbid conditions if:

Medical, neurologic, or psychiatric condition(s), recurrence of cancer, pain, or if symptoms are
associated with shift work

* Address medications that may cause insomnia

* Provide treatment for problematic insomnia:

Sleep hygiene education

Cognitive behavioral therapy

Pharmacologic intervention, if safe, for difficulty falling asleep, maintaining sleep, or
nonrestorative sleep

Refer to sleep specialist for chronic or refractory symptoms

— If insomnia not problematic:

* Sleep hygiene education

¢ Reassess as needed

Sleep disturbance and/or excessive sleepiness (hypersomnias, OSA, RLS, or circadian
rhythm sleep disorders) criteria met

¢ Further assessment to determine type and severity of problem:
— Associated with insufficient sleep time:

¢ Testing: Sleep log or diary
¢ Diagnosis: Insufficient sleep syndrome
e Treatment:

Increase time for sleep

Sleep hygiene education
— Associated with observed apneas, snoring:

e Testing:

Polysomnography (PSG)
Refer to sleep specialist for further evaluation
¢ Diagnosis: Obstructive sleep apnea (OSA)

¢ Treatment:
Weight loss
Exercise

Refer to sleep specialist

— Associated with uncomfortable sensation:

(continued)
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Table 12.2 (continued)

¢ Testing:

Ferritin level <45-50 ng per mL

Refer to sleep specialist for further evaluation

* Diagnosis: Restless leg syndrome (RLS)

¢ Treatment management options:

Dopamine agonists
Benzodiazepines (BZD)

Gabapentin (enacarbil)

Opioids

Iron replacement as clinically indicated

Refer to sleep specialist

— Refer to sleep specialist if any of the following:

* Prolonged wakefulness or awakenings

* Prolonged nocturnal sleep (i.e., >9 h for adults)

¢ Cataplexy, frequent short naps, vivid dreams, disrupted sleep, or sleep paralysis
¢ Excessive daytime sleepiness not associated with other symptoms

Referenced from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for
Survivorship V.1.2015 © National Comprehensive Cancer Network, Inc 2015. All rights reserved.
Accessed May 7, 2015. To view the most recent and complete version of the guideline, go online
to www.ncen.org. NATIONAL COMPREHENSIVE CANCER NETWORK®, NCCN®, NCCN
GUIDELINES®, and all other NCCN Content are trademarks owned by the National
Comprehensive Cancer Network, Inc.

Treating Sleep Disturbances and Contributing Factors

The first step in treatment for insomnia is to intervene on any possible contributing
factors. Choosing a treatment direction can be challenging, as the treatment for one
symptom may exacerbate another. Therefore, assessing for symptoms that commonly
cluster together (sleep disturbance, fatigue, depression, pain, or cognitive impairment)
may assist treatment planning. Many medications can lead to insomnia or hypersom-
nia, and when possible, it may be helpful to alter or change the patient’s medications.
The following medication types are examples of drugs associated with various forms
of sleep impairment: analgesics (opioids and nonsteroidal anti-inflammatory drugs),
antidepressants (tricyclic drugs and selective serotonin reuptake inhibitors [SSRIs]),
antiemetics (dopamine antagonists, anticholinergic agents, 5-HT; antagonists), and
corticosteroids (prednisone and dexamethasone) [43]. Even so, adequate treatment of
symptoms such as pain, fatigue, or emotional distress is crucial. For example, it may
be necessary to help the patient engage in adequate pain management strategies
including appropriate pharmacotherapy or physical therapy, while also being mindful
over time that some pain medications like opioids may exacerbate sleep difficulties
(e.g., sleep apnea). If a patient is experiencing significant cancer-related fatigue, then
this can exacerbate or trigger difficulties with sleep as patients attempt to compensate
with less daytime activity and more daytime naps. Several psychological or
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behavioral interventions can reduce cancer-related fatigue, including pharmacological
treatments, incorporating physical activity, and reducing maladaptive thoughts about
fatigue [60, 61]. Stimulant medications are sometimes prescribed to help manage
fatigue, but can exacerbate sleep disturbance. Addressing these factors may be the
only intervention required for a subset of patients with sleep complaints.

Patients who exhibit risk factors for sleep disorders other than insomnia such as
sleep apnea, narcolepsy, periodic limb movement disorder, or a circadian rhythm
disorder warrant referrals to a sleep specialist for a more formal evaluation via
objective measures such as actigraphy or polysomnography. Briefly, the following
are risk factors for sleep apnea: loud snoring, older age, male gender, obesity, large
neck circumference, and comorbid health conditions such as hypertension, diabetes
mellitus, congestive heart failure, or stroke [62]. The STOP Questionnaire [63] is
commonly used to screen for sleep apnea. Risk factors for restless leg syndrome
include periodic limb movements during sleep, female gender, and highly soluble
transferrin receptor [64]. Patients with several risk factors for these sleep disorders
or those who exhibit symptoms of circadian rhythm sleep disorders should receive
additional objective sleep monitoring prior to engaging in interventions designed
primarily to treat insomnia. Additional guidelines for assessment and treatment of
sleep disorders as provided by the NCCN are listed in Table 12.2.

If symptoms of insomnia persist once the above contributing factors are
addressed, it may become necessary to refer patients out to a behavioral sleep spe-
cialist (The American Board of Sleep Medicine maintains an online list of certified
behavioral sleep medicine specialists: http://www.absm.org/BSMSpecialists.aspx).
Clinicians who specialize in behavioral sleep medicine are commonly mental health
professionals, and can offer psychological and behavioral therapies and/or pharma-
cotherapy. Psychological and/or behavioral interventions for insomnia are recom-
mended as an initial approach to treatment, when possible [65]. Because
psychological distress, including depression and anxiety, is highly comorbid in can-
cer survivors, assessing for these factors and their potential contribution to sleep
disturbance is especially relevant for these patients in order to make an informed
referral to a mental health professional.

A recent meta-analysis provides strong support for the efficacy of cognitive
behavioral therapy for insomnia (CBTi) in cancer survivors, demonstrating medium
to large effect sizes compared to control groups [66]. In cancer survivors, both indi-
vidual and group-delivered CBTi has also been shown to improve subjective sleep
outcomes (e.g., patient-reported sleep quality, greater sleep duration, and fewer
nights with hypnotic medication) as well as mood, cancer-related fatigue, and qual-
ity of life [67]. Some studies tailored CBTi to include components of fatigue man-
agement (e.g., appropriate napping during the day, expectations regarding fatigue)
that may be of special significance to persons with cancer [68].

To address the limitations of face-to-face treatment delivery in cancer survivors,
different modalities of CBTi delivery have been evaluated and found to be both
effective and feasible for reaching a broader population of patients. One study
observed that video-delivered CBTi was clinically effective for treating insomnia in
breast cancer survivors, though those who received face-to-face CBTi evidenced
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greater insomnia remission rates [69]. An Internet-based CBTi program delivered to
a small group of patients with cancer evidenced greater reductions in sleep prob-
lems compared to a wait-list control group [70]. It should be noted that these CBTi
studies have been conducted in patients with early-stage cancers and therefore the
efficacy of CBTi for patients with advanced cancer is unknown [67].

Targeting dysfunctional beliefs about sleep and reducing daytime napping have
been identified as key predictors of CBTi treatment response [71]. Trials evaluating
behavioral therapy alone have demonstrated improvements in subjective, but not
objective, measures of sleep; furthermore, improvements are not maintained over time
in this form of treatment [72]. Finally, individual or group-based mindfulness-based
stress reduction (MBSR) for oncology populations can significantly improve sleep
and decrease stress in cancer survivors. Although MBSR had similar outcomes com-
pared to CBTi, CBTi produced more rapid and durable improvements in sleep [73].

Physical activity has also been evaluated as a possible treatment for sleep distur-
bance in cancer survivors. In systematic reviews and meta-analyses of exercise
interventions for health-related quality of life among patients on or post-cancer
treatment, results indicate that even mild exercise such as walking can reduce sleep
disturbance in heterogeneous populations with various tumor sites, stages, and
treatment histories, although it should be noted that individuals who were termi-
nally ill or in palliative care were excluded [74-76]. Among women with ovarian
cancer, those who met public health physical activity guidelines of the Centers for
Disease Control and Prevention (30 % of the sample) self-reported significantly
shorter sleep latency, higher sleep quality, greater sleep efficiency, and less sleep aid
use compared to the women who did not meet the physical activity guidelines [77].

Some studies have observed that yoga practice is related to improvements in both
subjective and objective measures (e.g., inflammation) of sleep and health, with a
direct correlation between greater intensity of yoga practice with better sleep out-
comes [78, 79]. Whereas those studies comprised primarily breast cancer survivors,
benefits to sleep were also found in one small study (N=39) of lymphoma survivors
comparing Tibetan yoga practice to standard care [80]. It should be noted, however,
that there is not sufficient evidence to indicate that yoga can improve sleep in patients
with hematological malignancies according to a recent Cochrane review [81].

Bright light and melatonin treatments are commonly employed for circadian
rhythm disorders in the general population, but these treatments have not been thor-
oughly evaluated in cancer survivors. Preliminary research of women receiving che-
motherapy for breast cancer has shown that women who received bright light
therapy every morning for 30 min report less sleep dysregulation, use less sleep
medication, and rate daytime dysfunction as less severe compared to a dim light
control group [82, 83]. Regarding melatonin, there is no existing literature, to our
knowledge, indicating benefits to subjective or objective measures of sleep in can-
cer survivors. Most of the literature examining melatonin in oncology populations
is related to the hypothesized link between inappropriate melatonin timing and risk
for cancer and/or the potential benefit of melatonin supplements for slowing the
progression of malignant tumor growth (e.g., [84, 85]), as opposed to using melato-
nin to treat circadian rhythm problems in patients with cancer [86]. Therefore,
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although bright light therapy and melatonin have been shown to be effective in the
general population for improving sleep related to circadian rthythm desynchroniza-
tion, the efficacy of these interventions in cancer survivors remains to be seen.

Pharmacological treatments are effective for treating insomnia in the general
population, but they are only recommended for short-term use for best results and
to reduce the likelihood of dependence [87]. Reported use of hypnotic medication
among patients with cancer differs by tumor site, ranging from as little as 15-20 %
among patients with prostate, colon, or gastrointestinal cancer to 20-30 % among
patients with breast cancer, and up to 40 % among patients with lung cancer [88—
91]. The rates of current sleep aid prescription use were reportedly similar among
cancer survivors (=5 years post-diagnosis) and healthy non-cancer controls in a
nationally representative sample [92].

To date, no randomized controlled trials have evaluated hypnotic medications for
improving sleep disturbance in cancer survivors. However, the efficacy of antide-
pressants in cancer survivors with comorbid sleep disturbance and depression has
been evaluated. For example, mirtazapine showed some preliminary benefit for
insomnia symptoms in a small sample of patients with various tumor sites and
comorbid mood disorder when compared to imipramine and placebo [93]. Paroxetine
demonstrated some improvements in sleep during a trial investigating its efficacy
for treating depression in patients with various tumor sites; however, the rates of
sleep problems remained quite high [94].

In summary, because there are a number of possible contributing factors to poor
sleep in cancer survivors, these should all be addressed before engaging in further
treatment in order to reduce patient burden. CBTi, as in the general population,
remains the most effective and well-studied treatment for insomnia in cancer popu-
lations. Exercise, bright light therapy, melatonin, and hypnotic medications have not
been sufficiently evaluated in cancer survivors, though preliminary results for exer-
cise (walking and yoga, in particular) show promise for aiding in the treatment of
insomnia in this population.

Summary

Research examining sleep in cancer survivors is a growing area of inquiry. The cur-
rent literature indicates higher prevalence of both sleep disturbance and insomnia
syndrome among cancer survivors than what is observed in the general population.
There is a high prevalence of sleep disturbance across the continuum of care from
point of diagnosis and for many, persists after completion of treatment. The nature
of cancer and its treatment exposes survivors to many potential precipitating and/or
perpetuating factors that are atypical for the general population. Further, sleep dis-
turbance rarely presents as a single symptom, but more often co-occurs with symp-
toms such as fatigue, pain, depression, and/or cognitive impairment. This adds a
level of complexity to assessment and often requires individualized treatment plans.
As a result, treatment of disturbed sleep among patients with a history of cancer
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must take all these factors into consideration to appropriately adapt successful inter-
ventions to their unique needs.

Qualitative interviews with survivors with mixed cancer types revealed several
aspects of quality of life that were impaired when patients reported comorbid
chronic insomnia, including fatigue, impaired daytime functioning such as
reduced social activities, changes in temperament, catastrophizing about the pos-
sibility of cancer recurrence, and a sense of pressure to return to “normal” follow-
ing cancer treatment [18]. To our knowledge, the impact of this added pressure to
return to a healthy baseline or fear of recurrence on recovery or maintenance of
sleep disturbance in cancer survivors has not been examined. Much of what we
have learned suggests that the impact of sleep disturbance on quality of life is
similar to what is observed among healthy controls or individuals with other
health conditions and disturbed sleep [34, 95].

Finally, because research in this area is relatively new compared to other popula-
tions with sleep complaints, there is a need for additional research. The available
literature evaluating the prevalence and degree of sleep disturbance in cancer survi-
vors primarily relies on convenience samples and brief screening tools for measure-
ment of sleep disturbance (as opposed to diagnostic criteria for insomnia), and the
populations studied have either focused on a few specific cancer types (e.g., breast
or lung cancer most commonly) or have used samples that are too heterogeneous to
compare sleep disturbance across cancer sites [53]. Hence, the methodological
shortcomings of the available research make it difficult to characterize sleep and
sleep problems in cancer survivors. There is a need for more prospective research
evaluating patients from the time of diagnosis through long-term survivorship. To
date, CBTi has been the most thoroughly investigated intervention for sleep distur-
bance in cancer care. Thus, randomized controlled trials studying the safety and
efficacy of other commonly used treatments for sleep disturbance such as hypnotic
medications, bright light therapy, and/or melatonin within cancer survivors is war-
ranted given the high prevalence and notable impact sleep disturbance has on the
quality of life of survivors.
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Chapter 13
Insomnia in Comorbid Neurological Problems

Federica Provini and Carolina Lombardi

Abstract Insomnia is the most common sleep complaint. Insomnia is not a disease
but a symptom arising from multiple environmental, medical, and mental disorders.
Insomnia can be transient, of short term, or chronic in its presentation. Degenerative
and vascular diseases involving the central nervous system (CNS) may impair sleep
either as a result of the brain lesion or because of illness-related personal
discomfort.

Chronic insomnia can be caused by neurological conditions characterized by
movement disorders starting or persisting during sleep that hinder sleep onset and/
or sleep continuity.

Three specific neurological conditions, fatal familial insomnia, a human prion
disease; Morvan syndrome, an autoimmune limbic encephalopathy; and Delirium
tremens, the well-known alcohol or benzodiazepine withdrawal syndrome, share a
common clinical phenotype characterized by an inability to sleep associated with
motor and autonomic activation. Agrypnia excitata (AE) is the term, which aptly
defines this generalized over-activation syndrome, whose pathogenetic mechanism
consists in an intralimbic disconnection releasing the hypothalamus and brainstem
reticular formation from corticolimbic control.
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Poor sleep quality is the most common sleep complaint [1]. Insomnia is when sleep
is insufficient, inadequate, or non-restorative resulting in daytime fatigue, irritabil-
ity, and decreased concentration. Its prevalence varies considerably depending on
the definition adopted. Acute insomnia refers to sleep problems lasting from one
night to a few weeks, whereas chronic insomnia refers to sleep problems lasting at
least three nights weekly for at least 1 month [2]. Epidemiologic evidence con-
cludes that while one-fourth to one-third of the general population report transient
or occasional difficulty falling and/or staying asleep, about 10 % of the adult popu-
lation present chronic complaints and seek help for insomnia [3, 4]. Increasing age,
female sex, depressed mood, and physical illness are the most important risk factors
for chronic insomnia [3-8].

The inadequate identification and treatment of insomnia have significant medical
and public health implications. Chronic insomnia impairs occupational performance
and quality of life [9-11].

Objective sleep measures, EEG activity, and physiological findings suggest that
insomnia is not a state of sleep loss, but a disorder of hyperarousal present during
both night and daytime [9, 12]. Several psychological and physiological factors
such as the association with other medical complaints and/or psychological symp-
toms, particularly anxious-ruminative personality traits, worry and depression can
contribute to the onset and perpetuation of insomnia. Stressful life events (difficul-
ties in interpersonal relationships, family discord, problems at work, and financial
troubles) may also determine poor sleep quality.

Insomnia is not always a specific illness or disease but can often represent a
symptom or consequence of other primary disorders. Positive family history for
insomnia is common in patients with a “poor quality of sleep.” It is difficult,
however, to fathom whether the emotional problems favoring the onset of a
sleep disorder in adulthood are due to a genetic predisposition or the result of
having lived in a family burdened by affective problems and/or interpersonal
conflict [13].

The mechanisms regulating sleep and sleep architecture may be affected by neu-
rological illness, but it should also be borne in mind that neurological disorders and
diseases are almost always accompanied by major psychological distress. In addi-
tion, the medications used in the treatment of medical and neurological diseases,
e.g., p-blockers, some selective serotonin reuptake inhibitors (SSRIs), some neuro-
leptics, amphetamines, and others, may induce sleep fragmentation, reduce total
sleep time, and delay sleep onset. Hence it is difficult to establish whether the onset
of chronic insomnia in an individual patient with a neurological illness is due to the
disease or to a psychosomatic disorder or an iatrogenic consequence of the neuro-
logical impairment.

The neurological diseases most commonly associated with chronic insomnia can
be divided into three groups [14, 15]:
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(a) Neurological diseases or disorders (degenerative and others) involving the cen-
tral nervous system (CNS) impairing sleep mainly or exclusively because of
illness-related personal discomfort (motor immobility, personal or family life
disruption, depression, drugs).

(b) Neurological diseases characterized by movement disorders hindering sleep
onset and/or sleep continuity.

(c) CNS lesions (dysfunction) impairing the basic mechanisms of sleep generation
(agrypnia or organic insomnia).

Insomnia in Neurological Diseases (Degenerative and Others)

Insomnia and Dementia

Good sleep is an important index of people’s quality of life especially in the elderly.
An inability to get to sleep, shorter sleep times, and changes in the normal circa-
dian patterns can impact on an individual’s overall well-being and can play also a
critical role in cognitive functions, alterations being increasingly common as peo-
ple age. Sleep disturbances were present in 59.2 % of people with dementia and
insomnia is reported in 21.8 % of patients [16]. In addition the elderly often present
high comorbidity and polytreatment. Many common chronic conditions, such as
chronic obstructive pulmonary disease, diabetes, dementia, chronic pain, and can-
cer, that are more common in the elderly, can also have significant effects on sleep,
increasing the prevalence of insomnia compared with the general population.

Moreover aging accompanied by mental deterioration caused by a degenerative
(e.g., Alzheimer’s) or vascular disease (multi-infarct dementia) may determine
more pronounced alterations of the sleep-wake cycle than physiological aging [17].
Comorbid insomnia and other sleep disturbances are common in patients with neu-
rodegenerative disorders, such as Alzheimer’s disease (AD) and other dementing
disorders [18, 19].

Furthermore, studies of incident dementia suggest that sleep problems increase
the risk of dementia [20]. Finally poor sleep results in an increased risk of signifi-
cant morbidities and even mortality in demented patients [21].

A 24-h actigraphic study performed in institutionalised dementia patients showed
four types of abnormal rhythms: a free-running (phase delayed) type, an aperiodic
type, an ultradian rhythm type with a cycle lasting 3—4 h, and a flattened amplitude
type in which patients were largely bedridden [22].

The factors most strongly associated with night awakenings among patients
with AD were male gender, greater memory problems, and decreased functional
status [23].

Sundowning defines the tendency of demented people to have nocturnal agita-
tion. Sundowning can be a primary factor leading to the decision to institutionalize
a patient. Admission to a nursing home in turn exacerbates the behavioral disorder
with mental confusion and hallucinations.
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Less severe or better tolerated than nocturnal disruptive behavior are disorders
arising during the day. Nursing facilities that routinely put patients to bed during the
afternoon for naps had lower rates of agitation than facilities that did not employ
this routine [24]. The cause of sundowning in dementia is unknown, but there is
some evidence of impaired circadian fluctuations in body temperature and secretion
of melatonin and cortisol in patients with dementia compared with an age-matched
normal population [25].

However the origin of sleep disorders in dementia is usually multifactorial,
including neurodegenerative progression itself and environmental factors; moreover
medication used in dementia is often associated with negative effects on sleep [26].
It remains unsettled whether insomnia or sleep disruption in the elderly with demen-
tia is due to an anatomical-functional impairment of the suprachiasmatic nucleus or
to a more complex alteration of the neuronal network controlling circadian and
homeostatic wake-sleep cycle regulation [25, 27].

The treatment approach to the demented elderly patient with insomnia is difficult
and largely based on clinical experience and empiric data rather than a large
evidence-based studies. Clinical assessment of secondary causes for sleep disor-
ders, including medical and psychiatric condition and medication side effects, is
really important and comorbidities should be treated. After that, using a “less is
better” approach in attempting nonpharmacologic interventions before initiating a
trial of drug therapy is the optimal first step [28].

Because of environmental and medical conditions, older adults are less likely
than younger adults to receive prolonged, high-intensity daily bright light. Keeping
patients in well-lit rooms during the day and in the dark and quiet sleeping rooms
during the night may help to improve the wake-sleep cycle. Exposure to bright
light may help to optimize the sleep-wake cycle in dementia, although optimal
timing of such light exposure for older adults (i.e., morning, afternoon, or eve-
ning) is uncertain and there is no consensus on the optimum treatment protocol. In
addition to sleep improvement, bright light therapy may reduce unwanted behav-
ioral and cognitive symptoms associated with dementia and depression in the
elderly [29, 30].

Although potentially effective, benzodiazepines must be used with care.
Daytime sedation or worsening of the agitation, two common side effects, may
limit the use of benzodiazepines [31]. Clozapine (12.5-25 mg twice a day to be
used with care because of potential bone marrow suppression) and risperidone
(1.0 mg a day) may be of value and the more recently atypical antipsychotics such
as quetiapine (12.5—25 mg) and olanzapine (10—15 mg) showed improvements
in nighttime behavior but can also aggravate sometimes sleep-wake cycle distur-
bances [32].

Administration of 3-5 mg of melatonin 2-3 h before bedtime may also be of
some benefit although large-scale studies showing unequivocal efficacy are not
available [33, 34].

Ramelteon, a melatonin receptor agonist, seems to have a subjective efficacy in
elderly outpatients evaluated in a clinical trial [35].
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Insomnia in Neurological Diseases with Motor System
Involvement

This group of diseases includes Parkinson disease (PD) and Parkinsonian syn-
dromes or synucleinopathies such as multiple system atrophy (MSA) and dementia
with Lewy bodies (DLB) and tauopathies such as progressive supranuclear palsy
(PSP) and corticobasal degeneration (CBD), Huntington’s disease (HD), progres-
sive dystonia, Tourette’s syndrome (TS), and autosomal dominant spinocerebellar
ataxia (SCA). Literature reports on insomnia in these diseases are fragmentary, con-
troversial, and mainly anecdotal.

Polysomnographic (PSG) recording is not indicated for the routine evaluation of
insomnia in these diseases, but video-PSG may be required in special cases in which
motor, [REM sleep behavior disorder (RBD)] or breathing disorders (laryngeal stri-
dor), or excessive daytime sleepiness are prominent. Lacking appropriate therapy,
treatment of sleep disturbance is often difficult and is confined to general measures
to improve sleep quality (sleep hygiene, etc.) (Table 13.1).

Parkinson’s Disease (PD)

Patients with Parkinson’s disease (PD) experience major difficulties in maintaining
sleep, and present painful nighttime abnormal movements, daytime sleepiness,
sleep attacks, and insomnia. According to a recent study insomnia is present in more
than one-third of PD patients [36]. Insomnia fluctuates over time in individual
patients, and seems to be due to a complex interaction between movement disor-
ders, side effects of dopamine agents, depression, and degeneration of sleep-wake
regulating systems. A marked reduction of spindling, sleep fragmentation, and a
shorter total sleep time are common in the PSG recordings of PD patients [37].

Dementia with Lewy Bodies (DLB)

Sleep disturbances, in particular hallucinatory episodes and RBD, are very common
in diffuse Lewy body disease and are helpful in differentiating DLB from
Alzheimer’s disease early in the disease course [38—40].

Multiple System Atrophy (MSA)

Sleep disorders are common manifestations in MSA and include reduced and frag-
mented sleep, motor events (RBD), and/or breathing difficulty (central and obstruc-
tive apneas and nocturnal stridor) [41, 42]. RBD and nocturnal stridor may be the
first symptoms of the disease. RBD occurs in virtually 100 % of patients, sometimes
preceding the onset of waking motor symptoms and autonomic failure by several
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Table 13.1 Sleep complains and polysomnographic findings in common and uncommon

neurological diseases

Disease

Sleep complain

Polysomnographic findings

Parkinson disease

Difficulties in maintaining
sleep, nighttime abnormal
movements, daytime
sleepiness

Marked reduction of spindling, sleep
fragmentation and shorter total sleep
time

Dementia with
Lewy bodies

Insomnia and RBD

Reduced sleep efficiency; REM sleep
without atonia

Multiple system
atrophy

Reduced and fragmented
sleep. RBD, and nocturnal
stridor may be the first
symptoms of the disease

Reduced amount of slow-wave sleep and
REM sleep, reduced total sleep time,
increased sleep latency and recurrent
awakenings. Impaired circadian rhythms
of temperature and melatonin secretion

Progressive
supranuclear palsy

Insomnia and daytime
subjective somnolence. RBD
seldom occurs

Prolonged sleep latency, decreased total
sleep time, decreased sleep efficiency,
repeated arousals and awakenings,
drastic reduction in the number and
amplitude of sleep spindles, and less
REM sleep

Corticobasal
degeneration

Insomnia

Reduced sleep efficiency

Huntington’s

Impaired initiation and

Longer sleep latency, lower sleep

disease maintenance of sleep efficiency, frequent nocturnal
especially in moderate to awakenings, less slow-wave sleep,
severe form increase of periodic limb movements
Progressive Insomnia Increased sleep latency, frequent
dystonia awakenings, reduced sleep efficiency.
REM sleep may be reduced in severely
affected patients
Tourette’s Somnambulism, night terrors, | Decreased, increased, or unchanged
syndrome enuresis, increased number of | SWS and REM sleep. Tics could appear
awakenings, and increased during sleep recording
motor activity during sleep
Autosomal Impaired sleep, RBD, RLS, A peculiar EEG pattern characterized by
dominant stridor, and NREM an admixture of different elements of
spinocerebellar parasomnias in SCA3 states of being with high-voltage slow
ataxia patients waves and increased tonic EMG activity

was described in few patients

Restless legs
syndrome

Urge to move the limbs,
accompanied by
uncomfortable and
unpleasant sensations in the
extremities. The symptoms
begin or worsen during
periods of inactivity and are
worse in the evening

Longer sleep latency, recurrent and
prolonged awakenings throughout the
night. In 80-100 % of RLS patients,
PLMS occur

(continued)
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Disease Sleep complain Polysomnographic findings
Propriospinal Violent muscle jerks in The contractions usually arise from the
myoclonus flexion or extension of the thoraco-abdominal/paraspinal muscles

trunk and limbs

and then spread up and down the spinal
cord via slowly conducting pathways

Nocturnal frontal

Partial seizures characterized

Ictal and interictal scalp EEG could be

lobe epilepsy by bizarre motor behaviors or | normal
sustained dystonic postures
REM sleep Episodes of abnormal and Loss of the physiological muscular

behavior disorder

often violent dream-enacting
behaviors, especially in the
second part of the night

atonia during REM sleep

Excessive
fragmentary hypnic
myoclonus

If severe, excessive
fragmentary hypnic
myoclonus may disturb sleep
onset and continuity, causing
insomnia

Arrhythmic, asynchronous, and
asymmetric brief twitches involving
different body areas and fasciculation
potentials during NREM sleep

Facio-mandibular
myoclonus

Sudden forceful myoclonus
of the masticatory muscles,
evident only during sleep,
often associated with biting
of the tongue and lips

Rhythmic or prolonged tonic
contractions of the masticatory muscles

Fatal familial
insomnia

Drowsiness, stupor, enacted
dreams (gestures mimicking
daily life activities with a
dream content), autonomic
hyperactivation

Complete absence of spindles and delta
sleep. Wake or subwakefulness EEG
patterns (stage 1 NREM) interspersed by
recurrent brief REM sleep episodes
without atonia persist throughout the

24 h. Persistent motor activity
throughout the 24 h

Morvan syndrome

Severe insomnia associated
with autonomic overactivity
and enacted dreams

Short clusters of REM sleep emerged
from a subwake EEG pattern (stage 1
NREM) during day and night. Enacted
dreams mimicking daily life activities
coincided with REM sleep episodes

Delirium tremens

Severe insomnia, dream
enactment, motor violent
agitation, sleeplessness, and
sympathetic hyperactivity

Complete sleep-wake disruption with a
drastic reduction of spindles and delta
sleep. A state between subwakefulness
(stage 1) and REM sleep (stage
1+REM) becomes the predominant PSG
pattern

years [43]. Nocturnal stridor is a life-threatening condition in MSA due to a sleep-
related laryngeal dystonia [44]. PSG recordings in patients with Shy-Drager syn-
drome show a reduced amount of slow-wave sleep (SWS), reduced REM sleep,
reduced total sleep time, increased sleep latency, and recurrent awakenings [45, 46].
The circadian rhythms of temperature and melatonin secretion are also impaired in
both MSA and PSP reflecting a severe disruption of the mechanisms regulating
autonomic and endocrine homeostasis [47].
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Progressive Supranuclear Palsy (PSP) and Corticobasal Degeneration (CBD)

PSP and CBD have overlapping clinical features hampering the clinical distinction
between these two entities. Insomnia is a common complaint in these patients [48, 49].

Axial rigidity, dystonia, and postural difficulties may contribute to sleep disrup-
tion. PSG recordings in patients with PSP show a prolonged sleep latency, decreased
total sleep time, decreased sleep efficiency, repeated arousals and awakenings, a
decreased percentage of stage 2 with a drastic reduction in the number and ampli-
tude of sleep spindles, and less REM sleep [48]. REM sleep latency may be reduced
in some patients. Isolated cases of RBD associated with PSP have been reported but
RBD seldom occurs in PSP and CBD [50-52].

Another characteristic feature of PSP seems to be daytime somnolence. However,
subjective sleepiness in these patients may not coincide with objective measure-
ments by Multiple Sleep Latency Test (MSLT).

Huntington’s Disease (HD)

Insomnia with impaired initiation and maintenance of sleep is a common complaint,
especially in moderate-to-severe HD. Longer sleep latency, lower sleep efficiency,
frequent nocturnal awakenings, less slow-wave sleep, and a high prevalence of peri-
odic limb movements are common in patients with HD [53].

Progressive Dystonia

Sleep disturbances occur in many patients with torsion dystonia. Deterioration of
sleep parallels disease progression. PSG studies in these patients disclosed increased
sleep latency and frequent awakenings with reduced sleep efficiency [54]. REM
sleep may be reduced in severely affected patients.

Tourette’s Syndrome (TS)

The degree of sleep disturbance and the impact of sleep disturbances on quality of
life are correlated with disease severity. Around 40 % of children with TS also have
a history of somnambulism, night terrors, or enuresis and are prone to “confusional
arousal.” An increased number of awakenings and increased motor activity and
body movements during sleep have been described in TS irrespective of comorbid
attention-deficit hyperactivity disorder [55].

Autosomal Dominant Spinocerebellar Ataxia (SCA)

SCAis a clinically and genetically heterogeneous group of disorders characterized by
progressive ataxia, dysarthria, and nystagmus. Sleep disturbances are common fea-
tures in SCA. In 1978 Osorio and co-workers reported the absence of REM sleep in
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two patients with spinocerebellar degeneration and described a peculiar EEG pattern
characterized by an admixture of different elements of states of being with high-
voltage slow waves and increased tonic EMG activity [56]. This non-conventional
sleep stage probably represents an example of status dissociatus.

In two small pilot studies, PSG revealed REM sleep without atonia in the major-
ity of patients with spinocerebellar ataxia type 2 (SCA2) [56, 57] and a reduction of
REM density [58]. Impaired sleep is a frequent symptom in SCA3 (Machado-
Joseph disease) with a very high prevalence of RBD (>50 %) [59, 60], appearing in
some cases several years before ataxia [60]. RLS is present in about half of SCA3
patients but is rare in other types of SCA [61]. Stridor and NREM-related parasom-
nias have also been described in SCA3 patients [60, 62, 63].

Insomnia and Sleep-Related Movement Disorders

The main sleep-related movement disorders hindering sleep onset or interrupting
SWS or REM sleep are (1) restless legs syndrome (RLS) and periodic limb move-
ments in sleep (PLMS), (2) propriospinal myoclonus (PSM), (3) nocturnal frontal
lobe epilepsy (NFLE), and (4) REM sleep behavior disorder (RBD).

Restless Legs Syndrome (RLS)

RLS is a common sensorimotor disorder clinically characterized by a compelling
urge to move the limbs, accompanied by uncomfortable and unpleasant sensations
in the extremities [64—66]. Typically, the legs are mostly affected but arm involve-
ment has also been reported [65, 67] (Fig. 13.1). The urge to move the legs or
unpleasant sensations begin or worsen during periods of rest or inactivity and are
worse in the evening, especially when the patient lies down trying to fall asleep [65,
66]. Any limb movement, such as walking or stretching or rubbing the legs together,
making cycling movements, and pacing across the room, partially or totally relieves
symptoms, at least as long as the activity continues [64]. In milder forms, the disor-
der only briefly delays sleep onset and is not a true medical problem. However,
more severe forms of RLS may cause severe insomnia by lengthening the time
before sleep onset and provoking recurrent and prolonged awakenings throughout
the night and impairing quality of life [68]. Idiopathic RLS is often familial with a
genetically heterogeneous complex trait [69, 70]. RLS may also occur in acquired
forms associated with a variety of neurological disorders (such as Parkinson’s dis-
ease and Parkinsonian syndromes) and other medical conditions (such as uremia
and end-stage renal disease, iron-deficiency anemia, diabetes, and familial amyloi-
dosis). RLS may transiently appear during pregnancy (in most cases, symptoms are
mild and they usually resolve after delivery), or intensify during treatment with vari-
ous drugs (such as typical and atypical neuroleptics, metoclopramide, estrogens,
tri- and tetracyclic antidepressants, serotonin reuptake inhibitors) [71].
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Fig. 13.1 Polysomnographic recording in a patient with restless leg syndrome. Hypnogram (fop)
and schematic representation (bottom) of myoclonic jerks, involving legs and arms and motor
agitation. Delayed sleep onset and sleep fragmentation result from the motor disturbance (R right,
L left) (reproduced from “Restless Legs”, Coccagna G, Lugaresi E, Tassinari CA and Ambrosetto
C. Omnia Medica et Therapeutica, 1966 vol.4)

Juvenile onset is the rule in inherited familial forms. Children with RLS com-
monly report symptoms resembling “growing pains” [72]. RLS was suggested to be
highly associated with attention-deficit hyperactivity disorder [73]. Although RLS
prevalence is high, only few patients with the condition will be led to consult a phy-
sician; severe chronic forms leading patients to seek treatment are present in only
about 2-3 % of patients [68, 74]. Older patients tend to complain of more severe
RLS symptoms indicating that the frequency and severity of symptoms tend to
increase over time together with the progression of the disease. For patients with
moderate-to-severe symptoms, drug therapy is required. First-choice treatment
relies on low doses of a dopamine agonist; opioids are a second-line option.
Clonazepam and gabapentin are alternative treatment possibilities either alone or in
combination with dopaminergic therapy [75].
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Periodic Limb Movements in Sleep (PLMS)

PLMS occur in 80-100 % of patients with RLS [67, 76]. PLMS are characterized by
periodic episodes of involuntary, repetitive, and highly stereotyped dorsiflexion of
the big toe and/or foot, sometimes associated with flexion of the leg on the thigh and
of the thigh on the trunk. Both extremities are usually involved, but as a rule not
simultaneously or symmetrically, predominating in one leg or alternating between
legs. PLMS appear on falling asleep and continue in light sleep, recurring every
20-40 s. K complexes, increased muscle tone, heart and breathing rates, and raised
systemic blood pressure appear simultaneously with PLMS during light sleep, sug-
gesting that PLMS are part of a periodic arousal involving cortical, somatic, and
visceral functions [77, 78]. A dual mechanism consisting in an abnormal hyperex-
citability of different and unsynchronized primary lumbosacral and, to a lesser
extent, cervical spinal generators triggered by sleep-related factors located at a
supraspinal but still unresolved level could be the source for PLMS [79].

PLMS occur in a number of sleep disorders such as narcolepsy, sleep apnea syn-
drome, and RBD. They can also occur as an isolated condition in otherwise healthy
subjects, especially in the elderly, and in most cases PLMS are simply a causal PSG
observation and are virtually never appreciated by the patient. It is currently contro-
versial whether PLMS themselves cause insomnia or excessive daytime sleepiness.
Because the prevalence of PLMS does not differ significantly in people with insom-
nia and hypersomnia or healthy subjects, except for very peculiar cases in which
myoclonic jerks are so frequent and violent as to disrupt nocturnal sleep, PLMS are
not the cause of insomnia [67].

Propriospinal Myoclonus (PSM)

PSM is a type of spinal myoclonus in which the myoclonic activity is generated
within the spinal cord but does not remain restricted to segmentally innervated
muscles and actually spreads up and down the length of the spinal cord along pro-
priospinal pathways intrinsic to the cord [80]. PSM is characterized by violent
muscle jerks in flexion or extension of the trunk and abdomen usually arising from
the thoraco-abdominal/paraspinal muscles, or cervical muscles such as the sterno-
cleidomastoideus muscle (Fig. 13.2). In some patients and in some instances, jerks
may involve only a restricted group of muscles (always including the originator
muscle), propagating to more rostral and caudal levels only in the most intense
jerks [81]. PSM is usually idiopathic, but is sometimes associated with spinal
lesions (cervical trauma, thoracic herpes zoster, syringomyelia, multiple sclerosis,
HIV infection, etc.) [82].

PSM typically arises at sleep onset, during relaxed wakefulness and drowsiness
(with EEG characterized by diffuse alpha rhythm), and disappears as soon as the
patient achieves sleep (with the appearance of the first sleep spindles in stage 2
NREM). Physiological sleep usually continues until the morning [83]. The jerks
may recur quasi-periodically, every 10-20 s, for minutes or hours, hindering sleep
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Fig. 13.2 Propriospinal myoclonus. (a) Videorecording of a jerk of propriospinal myoclonus in a
41-year-old man. (b) Excerpt from polysomnographic recordings in a 72-year-old man: myoclonic
jerks recur at quasi-periodic intervals at sleep onset, and during relaxed wakefulness prior to fall-
ing asleep. The abnormal EMG activity originates in the right rectus abdominis muscle spreading
thereafter to more rostral and caudal muscles (mylo mylohyioideus, biceps br. biceps brachii, tri-
ceps br. triceps brachii, rectus abd. rectus abdominis, ¢.I. parasp. thoracolumbar paraspinalis, rec-
tus fem. rectus femoris, biceps fem. biceps femoris, tibialis ant. tibialis anterior, gastrocnem.
gastrocnemius, R. right, L. left)

onset and eventually leading to a severe insomnia which can persist for years or
even decades (Fig. 13.2). The jerks quickly disappear also whenever the patient is
aroused (by somesthetic stimuli, or when asked to perform mental calculation, make
a fist, or simply speak) and EEG then changes to desynchronized activity.
Clonazepam (at a dose of 0.5-2 mg) can reduce muscular jerks making sleep more
restful. Opiates may also be effective but carry the risk of dependence [83].

Nocturnal Frontal Lobe Epilepsy (NFLE)

NFLE is a peculiar form of partial epilepsy in which seizures are characterized by
bizarre motor behavior or sustained dystonic posture. Seizures appear almost exclu-
sively during sleep. The clinical spectrum of NFLE comprises distinct paroxysmal
manifestations of variable duration and complexity arising during SWS and usually
consisting of (1) paroxysmal arousals (PA), brief sudden awakenings associated
with stereotyped and abnormal movements, recurring several times per night; (2)
nocturnal paroxysmal dystonia (NPD), more complex motor episodes lasting for
1-2 min, characterized by violent motor behavior (choreo-athetosic, ballic and
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Fig. 13.3 Nocturnal frontal lobe epilepsy (NFLE). Videorecordings (excerpts taken at regular
time intervals) of an NPD attack. During the attack, frantic wide-ranging movements display bal-
listic and dystonic patterns involving the trunk and limbs

nearly rhythmic leg or arm movements), vocalization, screaming, fearful and repeti-
tive movements of the trunk and limbs, and dystonic-dyskinetic postures (Fig. 13.3);
and (3) prolonged episodes, named episodic nocturnal wandering (ENW), or agi-
tated somnambulism [84]. The three types of seizures often coexist in the same
patient. If seizures recur frequently every night, patients may feel tired and weary
on awakening in the morning and complain of daytime sleepiness. NFLE can be
inherited as an autosomal dominant disorder and some mutations linked to familial
cases of NFLE have been identified [85].

Distinguishing NFLE from paroxysmal non-epileptic sleep disorders is often dif-
ficult and sometimes impossible on clinical grounds alone, because a reliable
description of motor events occurring during the night is often difficult to collect
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from a sleep partner. Therefore, video-polysomnography monitoring together with
careful history taking may represent the only tool to distinguish NFLE from other
non-epileptic paroxysmal motor disorders in sleep [86].

Effective treatment controlling or reducing the amount of nocturnal seizures
improves insomnia and daytime somnolence.

REM Sleep Behavior Disorder (RBD)

REM Sleep Behavior Disorder (RBD) is a parasomnia characterized by abnormal
and often violent motor agitation arising during REM sleep [87, 88]. Violent behav-
ior can result in sleep disruption and severe injuries, including ecchymoses, lacera-
tions, and fractures for the patient or bed partner, have been described [89]. Patients
with RBD have a high proportion of aggressive content in their dreams associated
with more or less purposeful gestures enacting attack or defense reactions, despite
normal levels of daytime aggressiveness [87]. RBD usually occurs in the middle of
the night or early hours of the morning and are caused by the loss of the physiologi-
cal muscular atonia during REM sleep (REM sleep without atonia) (Fig. 13.4). RBD
is more common in the older population and in male; the mean age at onset is 60
years. At the moment, two main types of RBD are recognized: acute-onset and
chronic RBD. Acute-onset RBD is usually related to the effects of medications, such
as the use of tricyclic antidepressant and SSRI, or to withdrawal of barbiturates,
benzodiazepines, alcohol, or meprobamate. In this context, RBD is usually a tran-
sient manifestation, resolving spontaneously after a few days. Chronic RBD can
present alone, without concomitant medical disorders, known as idiopathic or is
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Fig. 13.4 Polysomnogram of a patient with REM sleep behavior disorder (RBD). The normal
muscle atonia of REM sleep is disrupted (see sustained EMG activity of the mylohyoideus
muscle)
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more commonly reported in patients with neurodegenerative disorders, especially
synucleinopathy [90, 91], sometimes as a heralding symptom [43, 90, 91].
Clonazepam (0.5-2 mg before bedtime) is highly effective and well tolerated in
80-90 % of cases [89].

Other less common sleep-related movement disorders which may disrupt sleep
include the following:

Excessive Fragmentary Hypnic Myoclonus (EFHM)

Excessive fragmentary hypnic myoclonus (EFHM) is a pathological motor activity
consisting of small myoclonic twitches and fasciculation potentials during NREM sleep
[92]. It is an abnormal intensification of the physiologic hypnic myoclonia and is char-
acterized by sudden arrhythmic asynchronous and asymmetric brief twitches involving
different body areas. EFHM may be an isolated phenomenon or associated with other
sleep disorders such as sleep apnea, RLS, RBD, and excessive daytime drowsiness. If
severe, EFHM may disturb sleep onset and continuity, causing insomnia [93].

Facio-Mandibular Myoclonus

Facio-mandibular myoclonus is a rare sleep-related movement disorder and usually
does not affect sleep. It consists of sudden forceful myoclonus of the masticatory
muscles, evident only during sleep, often associated with biting of the tongue and
lips and, in such cases, simulating epileptic seizures during sleep [94-96]. The
myoclonus usually starts in adult life, and may be familial. Rhythmic or prolonged
tonic contractions of the masticatory muscles may damage the tongue and oral
mucosa resulting in a burning pain that disturbs sleep [94].

Generalized Overactivity Syndrome (Agrypnia Excitata)

There are at least three neurological conditions (fatal insomnia, Morvan syndrome
and delirium tremens) in which the inability to sleep is typically associated with motor
and sympathetic or noradrenergic overactivation. Agrypnia (from the Greek “to chase
sleep”) excitata (AE) are the terms aptly defining the clinical conditions in which
organic insomnia is associated with a generalized activation syndrome [97-99].

Fatal Familial Insomnia

Fatal familial insomnia (FFI) is an autosomal dominant disease caused by a point
mutation at codon 178 of the prion protein gene (PRPN). Nearly 50 FFI kindreds
have been described to date in addition to nine sporadic (non-genetic) cases (SFI)
around the world in every ethnic group.



258 F. Provini and C. Lombardi

Control Fatal Familial Insomnia
............................. S q—‘l\—' HM —— Cd = A1 ma " ™ ol ik b e
O = A2 micvmprestap TR RUN P ST WU —
02-A1

N " .
EEI " e e S

= RE0G amr\:_.* . DO

- LEOG cvammasmicasisi

L a0 o e R Mylo m m + e
Time of day 50 4 b—

Fig. 13.5 Fatal familial insomnia (FFI). Left: Hypnograms and 24-h actigraphic recordings in a
healthy control individual and in an FFI patient. Right: Excerpt of polysomnographic recording
(PSG) in FFI. The hypnogram fluctuates from stage | NREM to REM sleep. Actigraphic recording
shows continuous motor activity throughout the 24 h. The polysomnographic tracing is character-
ized by wake or subwake EEG patterns interspersed with short episodes of REM sleep

The disease begins, on average, at the age of 50 years with a variable duration
from 8 months to 7 years. The early cardinal symptoms are apathy (attention deficit
and indifference to surroundings), drowsiness and stupor, accompanied by enacted
dreams (gestures mimicking daily-life activities with a dream content), autonomic
hyperactivation (hyperhidrosis, sialorrhea, tachycardia, hypertension, mild fever,
etc.), and motor signs (ataxia, dysarthria, evoked and spontaneous myoclonus)
[100]. Signs and symptoms of sympathetic overactivity are associated with a marked
and progressive increase in catecholamine secretion. In addition, 24-h serial studies
document autonomic (blood pressure and body temperature) and hormonal (corti-
sol, norepinephrine) circadian oscillations that progressively subside until they dis-
appear almost completely. On the contrary, melatonin secretion is reduced and lacks
the nocturnal peak.

Longitudinal polysomnographic studies document that spindles and delta sleep,
the typical EEG features of synchronized sleep, markedly reduced from disease
onset, are completely absent in the most advanced stages (Fig. 13.5), whereas wake
or subwakefulness EEG patterns (stage 1 NREM) interspersed by recurrent brief
REM sleep episodes without atonia persist throughout day and night, and acti-
graphic recordings performed during several weeks or even months preceding death
document persistent motor activity throughout the 24 h (Fig. 13.5). At this stage
even intravenous administration of barbiturates or benzodiazepines fails to generate
spindle-like activity and delta rhythms [101].

PET scan in short evolution FFI cases discloses a brain hypometabolism con-
fined to the thalamus, while hypometabolism still predominates in the thalamus but
is widespread to the cerebral cortex (namely frontotemporal cortex) and basal gan-
glia in long evolution cases.

FFI neuropathology is dominated by selective degeneration of the mediodorsal
and anteroventral thalamic nuclei. Other thalamic nuclei and some limbic cortical
regions (the caudal orbital cortex and anterior cingulate gyrus) are less consistently
and less severely involved [101, 102].
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Fig. 13.6 Morvan syndrome (MS). Left: Hypnograms and 24-h actigraphic recordings in a healthy
control individual and in an MS patient, (MC). Right: Excerpts of polysomnographic recordings
(PSG) in an MS patient. The hypnogram fluctuates from wakefulness to REM sleep. Actigraphic
recording shows continuous motor activity throughout the 24 h. PSG: (A) the patient is agitated
and presents dream-enacting behavior. Characteristic continuous muscle fiber activity on the elec-
tromyogram is also present. ECG shows multiple arrhythmic abnormalities; (B) sleep-like behav-
ior: the patient is quiet, but the EEG lacks any characteristic sleep pattern

Morvan Syndrome (MS)

First described by Morvan in 1890, MS is an autoimmune limbic encephalopathy,
characterized by severe insomnia accompanied by autonomic overactivity (profuse
perspiration, tachycardia, hypertension, and fever), fasciculations, cramps, and
motor agitation [103]. Mental confusion with vivid hallucinations and enacted
dreams (behaviorally similar to those observed in FFI patients) appear in the most
severe cases [104]. MS arises at any age and has a spontaneous remission, in a few
weeks or months, in 80-90 % of the cases. The remainder have a malignant pro-
gression of the disease until death. In 1974 Fisher-Perroudon and co-workers dem-
onstrated that sleep disappeared at least 4 months before death in a typical case of
MS [105]. We described serial polysomnographic recordings in a malignant evolu-
tion case documenting the abolition of spindle and delta sleep in the full-blown
stage of the disease [104]. Short episodes of REM sleep recurring in clusters
emerged from a subwake EEG pattern (stage | NREM) during day and night in the
months before death (Fig. 13.6). Enacted dreams mimicking daily life activities
coincided with REM sleep episodes as in FFI. Motor agitation persisting day and
night, central sympathetic overactivation accompanied by persistently high norepi-
nephrine levels, and reduced melatonin secretion characterized the patients we
observed [104, 106]. Serum IgG in our first case bound strongly to neurons in the
hippocampus, thalamus, and striatum of rat brain, whereas direct immunochemis-
try on frozen sections of the patient’s brain tissue showed areas of antibody leakage
in the thalamus. Postmortem brain examination was unremarkable in our case as in
the few other cases.

Silber et al., briefly reporting a case of MS with benign outcome, also empha-
sized the striking similarities between the polygraphic aspects in their cases and
those observed in FFI [107].
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Fig. 13.7 Delirium tremens (DT). Left: Hypnograms and 24-h actigraphic recordings in a healthy
control individual and in a DT patient. Right: Excerpt of polysomnographic recording (PSG) in a
DT patient. The hypnogram and PSG are characterized by fluctuation from wakefulness to stage
1+REM sleep. Actigraphy shows a continuous motor overactivity with a loss of the 24-h circadian
rest-activity cycle

Delirium Tremens (DT)

Delirium tremens (DT) is the well-known acute psychotic syndrome linked to sud-
den alcohol or benzodiazepine withdrawal after chronic abuse [108]. DT is clini-
cally characterized by severe insomnia, anxiety, confusion associated with visual
hallucinations, and dream enactment. Tremor and motor violent agitation associated
with sleeplessness and sympathetic hyperactivity (perspiration, tachycardia, hyper-
tension, mild fever) are other common signs. During the acute phase of the disease,
polysomnographic recordings disclosed complete sleep-wake disruption with a
drastic reduction of spindle and delta sleep. A state between subwakefulness (stage
1) and protracted REM sleep episodes (so-called stage 1+REM) becomes the pre-
dominant PSG pattern as Kotorii et al. reported [108] (Fig. 13.7). Enacted dreams
mimicked daily life activities as in FFI and MS and coincided with REM sleep
episodes [109]. Even though the pathogenetic mechanism of DT is not fully under-
stood, we can assume that sudden alcohol or benzodiazepine (BDZ) withdrawal
results in a transient homeostatic imbalance within the limbic system, due to the
sudden dramatic changes in GABAergic synapses, downregulated by chronic alco-
hol abuse [109].

Agrypnia Excitata: A Generalized Activation Syndrome

The striking clinical and polygraphic similarities shared by FFI, MS, and DT sug-
gest that they have a common pathogenetic mechanism, despite the widely different
etiology and clinical course. Clinically, the picture is characterized by severe insom-
nia, hallucinations, dream-enacting behavior (oneiric stupor), motor agitation, and
sympathergic activation. Hormonal functions are consistently involved (cortisol and
catecholamine secretion is high, melatonin secretion, at least in FFI and MS, is
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markedly reduced). Polygraphically, FFI, MS, and DT are characterized by the dis-
appearance of SWS (spindle and delta activity) and EEG signs of “subwakefulness”
alternating or intermingling with REM sleep episodes. The intralimbic disconnec-
tion caused by degeneration of the visceral thalamus triggers the generalized activa-
tion associated with the inability to sleep characteristic of FFI [110]. Autoantibodies
binding to the (voltage dependent) potassium channels of thalamo-limbic neurons,
giving rise to a sort of autoimmune limbic encephalopathy, could explain the clinical
picture of MS [104, 111]. Sudden alcohol (or BDZ) withdrawal generates the same
clinical features because previous alcohol (or BDZ) abuse had strongly downregu-
lated the inhibitory GABAergic synapses within the thalamo-limbic circuits [109].
Summing up, an anatomical or functional intralimbic disconnection resulting in
the prevalence of activating over de-activating systems is the cause of the general-
ized activation syndrome—agrypnia excitata—shared by FFI, MS, and DT [112].
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Chapter 14
Insomnia in Psychiatric Disorders

Zachary L. Cohen and Katherine M. Sharkey

Abstract Insomnia is a common feature of mental illness and data have emerged
indicating that sleep disturbance can be a risk factor for developing a psychiatric
disorder and for worsening of pre-existing mental illness. Management of insomnia
without accounting for underlying psychiatric disorders can be expected to result in
suboptimal outcomes. Although associations between insomnia and mental illness
are likely bidirectional, evidence suggests that treating comorbid insomnia can
improve sleep and psychiatric outcomes. This chapter reviews the prevalence and
features of insomnia in patients with frequently encountered psychiatric disorders,
including mood disorders, anxiety disorders, substance-use disorders, and psychotic
disorders, as well as specific treatment strategies where applicable. Further study of
the subtleties of sleep disturbance among patients with different mental disorders
may elucidate the genetic, neurochemical, and neurophysiological mechanisms
underlying overlapping syndromes of insomnia and psychiatric illness.
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Introduction

Over 18 % of US adults experience mental illness annually, with an estimated 4.2 %,
or ~10 million, diagnosed with serious mental illness that results in substantial func-
tional impairment [1]. The costs of mental illness are staggering, not only in terms of
human suffering, but also in societal burden, including costs of care, lost income, and
economic impact of disability. Disturbed sleep can contribute to the onset, persis-
tence, and severity of psychiatric disorders, including increased risk of suicide
attempts and death by suicide [2]. In addition to insomnia, other common sleep dis-
orders may contribute to sleep disturbance in patients with mental illness. For
instance, many psychiatric medications increase weight gain and thus obstructive
sleep apnea should be considered as a source of disturbed sleep in overweight patients
taking psychoactive medications that cause weight gain. Similarly, several psychiat-
ric medications (e.g., selective serotonin reuptake inhibitors [SSRIs], lithium, tricy-
clic antidepressants) have been implicated in restless leg syndrome and periodic limb
movement disorder and thus iatrogenic causes of sleep disturbance should not be
overlooked in patients taking these medications for psychiatric illness.

Depression

Major depressive disorder (MDD)—defined as a period of at least 2 weeks during
which an individual experiences either sad mood or loss of interest or pleasure, and
at least four other functional symptoms, i.e., difficulties with sleep, eating, concen-
tration, suicidality, energy, and/or self-esteem—is one of the most prevalent mental
disorders, affecting an estimated 6.7 % of the US population each year [1]. Sleep
disturbance is a common feature of MDD, and insomnia can precede the onset of
other depressive symptoms [3, 4] and persist after other signs of the depressive
episode have diminished [5]. Subjective complaints of sleep disturbance occur in
65-75 % of patients with MDD with specific insomnia symptoms, depending on the
depression phenotype [6]. For instance, in addition to difficulties with sleep onset
and sleep maintenance, patients with MDD with melancholic features experience
premature awakenings, i.e., “early-morning insomnia,” whereas MDD with atypical
features is characterized by excessive daytime sleepiness and hypersomnia.
Polysomnographic studies show abnormalities in sleep architecture among indi-
viduals with MDD, including prolonged sleep latency, decreased sleep efficiency,
shortened REM latency, increased percent REM sleep, increased rapid eye move-
ment density during REM sleep, and decreased slow-wave sleep [6, 7].

Treatment strategies for comorbid insomnia and depression encompass both
behavioral and pharmacologic techniques. Cognitive-behavioral therapy for insom-
nia (CBT-I) is favored by many sources as the most appropriate first-line treatment
and has been shown to improve symptoms of insomnia and depression in patients
with both disorders [8, 9]. Clinical guidelines recommend tailoring pharmacother-
apy based on individual factors including specific insomnia symptom(s), side
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Table 14.1 Effects of commonly used antidepressants on sleep

Slow Wave
Medication Sleep continuity Sleep REM sleep
SSRIs 1) Ve 1
Example: sertraline
SNRIs 1) Ve 1
Example: venlafaxine
Tricyclics 1 e l
Example: amitriptyline
Mirtazapine 1 1 o
Bupropion R /e i
Trazodone 1 1 1

SSRIs selective serotonin reuptake inhibitors, SNRIs serotonin and norepinephrine reuptake inhibitors
1 =increased, | =decreased, <> =negligible effect

References: [62—-64]

effects, and medication interactions [10]. Thus, clinicians should exert caution
when adding sedative-hypnotics to other medications that may be employed for
treatment of depression. Table 14.1 shows the effects of commonly used antidepres-
sants on sleep. As shown, some antidepressant medications facilitate sleep, for
instance, mirtazapine, trazodone, and amitriptyline. Other pharmacotherapy for
depression, however, can disrupt sleep, most notably SSRIs and serotonin and nor-
epinephrine reuptake inhibitors (SNRIs). Little is known about acute versus chronic
effects of antidepressants on sleep measures.

Regardless of what treatment is utilized, it is critical to address symptoms of
insomnia in patients with concomitant MDD because of evidence that depressed
patients with concomitant insomnia have more severe and persistent disease,
increased suicidality, and higher rates of relapse. Furthermore, it is crucial to ensure
that patients with MDD who report insomnia are not suffering from an occult sleep
disorder, as sleep disorders such as obstructive sleep apnea have been observed to
be more prevalent among patients with MDD and insomnia compared with the gen-
eral population [11].

Bipolar Disorder

Bipolar disorder is a mood disorder with a lifetime prevalence of 0.5-1 % that is asso-
ciated with significant morbidity and mortality and is characterized by episodes of
mania lasting 1 week or more. During manic episodes, individuals with bipolar disor-
der experience an abnormally elevated, expansive, or irritable mood in conjunction
with increased energy/activity levels and at least three other behavioral symptoms such
as grandiosity, pressured speech, decreased attention span, increased goal-directed or
risk-taking behavior, and/or decreased need for sleep. In addition to manic episodes,
patients with bipolar illness also experience depressive episodes (similar in character
to MDD episodes) and inter-episodic periods of relative euthymia. The decreased
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Table 14.2 Effects of medications FDA approved for bipolar disorder on sleep

Medication Sleep continuity Slow Wave Sleep | REM sleep
Lithium [65, 66] © ) !
Divalproex [67, 68] “ - -
Lamotrigine [69] “ ! 1
Olanzapine [70-72] ) 1* 1*
Risperidone [72, 73] </t - |
Quetiapine [74, 75] 1 /] |
Lurasidone [76] T ™ 1"
Ziprasidone [77, 78] 1 1 s
Aripiprazole No data No data No data
Carbamazepine [79, 80] e e -
Asenapine No data No data No data

*=a sex difference with women affected more than men has been reported
* =in rats
1 =increased, | =decreased, <> =negligible effect

sleep need during the manic phase of bipolar illness is characterized by short sleep
times, but few complaints of difficulty falling or staying asleep. Thus, despite short
sleep duration, patients in a manic episode do not subjectively report insomnia, but
rather report that their sleep needs are fulfilled with little or no sleep. The few studies
that examined sleep during mania using polysomnography have shown longer sleep-
onset latency, poorer sleep efficiency, and reduced sleep period time compared to nor-
mal controls [12], as well as increased percentage of stage 1 sleep, shortened REM
latency, and increased REM density, similar to patients with MDD [13].

During inter-episodic periods, about 70 % of patients with bipolar disorder report
insomnia [ 14]. In contrast, during the depressive phase, the most commonly reported
sleep complaint is hypersomnia, estimated to occur in 40-80% of patients [15].
Thus, sleep disturbance occurs across the entire spectrum of bipolar mood states
and ranges from decreased need for sleep to difficulty initiating and maintaining
sleep, to complaints of excessive sleepiness and sleeping too long. Indeed, one
cohort study of more than 2000 patients with bipolar disorder demonstrated vari-
ability in sleep duration across 1 week of more than 2 h and 45 min [16]. Given
these data, it is not surprising that behavioral therapies aimed at stabilizing sleep
and circadian rhythms and improving sleep duration and regularity have been
adopted [17]. Table 14.2 shows sleep effects of medications such as mood stabiliz-
ers and antipsychotics that are used to treat BPD.

Anxiety Disorders

Anxiety disorders are the most prevalent psychiatric illnesses with over 18 % of US
adults affected by anxiety disorders on an annual basis [18]. Anxiety disorders affect
women more than men and onset tends to occur in the teens and young adulthood.
Sleep difficulties are common among those with anxiety disorders and insomnia is
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one criterion for diagnosing generalized anxiety disorder. Likewise, individuals with
insomnia frequently report anxiety and psychological distress, including apprehen-
sion about going to sleep and rumination while attempting to fall asleep. Despite the
high prevalence of anxiety disorders and the frequency with which sleep disturbance
is encountered in patients with anxiety, polysomnographic (PSG) studies of anxiety
disorders are scant. In general, however, patients with anxiety disorders have
decreased sleep efficiency and shortened total sleep time when studied with PSG.

Generalized Anxiety Disorder

Patients with generalized anxiety disorder (GAD) experience chronic and persistent
worrying that interferes with their day-to-day functioning. Insomnia is one of six
functional symptoms of GAD [19], and at least half of the other defining symptoms
(i.e., fatigue, irritability, trouble concentrating) may be related to shortened and
disrupted sleep. The majority of patients with GAD report at least one symptom of
insomnia. Sleep maintenance issues are the most common—reported by more than
60 %—followed by early-morning awakenings, and difficulty with sleep initiation,
both reported by about 50 % of GAD patients.

Polysomnographic recordings of patients with GAD corroborate patients’ sub-
jective reports of insomnia. Compared to controls, PSG in patients with GAD show
increased sleep latency, decreased sleep efficiency, increased stage N1 and N2
sleep, decreased slow-wave sleep, and decreased REM sleep [20]. Interestingly, the
sleep-related clinical presentation of GAD is similar to that of psychophysiologic
insomnia. Thus, when a patient’s anxiety is focused almost exclusively on poor
sleep and its effects on daytime functioning, psychophysiologic insomnia is the
most appropriate diagnosis, whereas GAD is a more appropriate diagnosis when
anxiety is global and permeates most aspects of functioning.

Cognitive/behavioral therapy is employed frequently to treat GAD, and modules
specifically designed to address insomnia (i.e., CBT-I components such as sleep
restriction, stimulus control) articulate well with the overall goals of CBT for
GAD. Benzodiazepines such as alprazolam, lorazepam, and clonazepam are uti-
lized for pharmacologic management of GAD. This drug class tends to increase
sleep continuity and stage N2 sleep, and decrease REM sleep. SSRI, SNRI, and
tricyclic antidepressants are also used to treat GAD.

Panic Disorder

Panic disorder is characterized by the abrupt, unexpected onset of attacks of intense
fear/discomfort accompanied by at least four physical symptoms, such as dizziness,
choking, palpitations, trembling, chest pain, sweating, or fear of dying. An esti-
mated 2.7 % of US adults have panic disorder and women are twice as likely as men
to be affected. Social withdrawal and avoidance of usual activities—sometimes
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progressing to agoraphobia—are some of the most debilitating consequences of
panic disorder, and a high percentage of patients with panic disorder also suffer
from comorbid major depressive disorder.

Between 70 and 90 % of patients with panic disorder are estimated to also experi-
ence insomnia. Polysomnographic studies in patients with panic disorder show pro-
longed sleep latency, reduced sleep efficiency, and decreased percentage of slow
wave—sleep compared to healthy controls [21, 22]. About 30 % of panic disorder
patients report recurrent panic attacks associated with sudden awakening from
sleep. Nocturnal panic attacks typically emerge from N2 or N3 sleep, with palpita-
tions, dyspnea, and flushing reported as the most frequent symptoms. Since obstruc-
tive sleep apnea (OSA) is common in the general population and may be associated
with symptoms that are similar to a panic attack, patients that awaken from sleep
with panic may need evaluation for OSA, particularly if they also report snoring,
daytime sleepiness, or other symptoms of sleep-disordered breathing. Nocturnal
panic should be distinguished from night terrors, which are usually followed by no
recollection of the nocturnal event and are not associated with daytime panic
symptoms.

As with generalized anxiety disorder, the mainstays of treatment for panic disor-
der are psychotherapy and/or pharmacologic approaches that include benzodiaze-
pines and antidepressants.

Posttraumatic Stress Disorder

Posttraumatic stress disorder (PTSD) follows an event where an individual is sub-
ject to or a witness of a terrifying experience involving physical harm or threat of
physical harm. The lifetime prevalence of PTSD is estimated at 7-8 % of the US
population, with women more likely to develop PTSD than men. PTSD causes
symptoms in three domains: re-experiencing of the trauma (e.g., flashbacks, fright-
ening thoughts, and nightmares), hyperarousal (including insomnia, easy startle,
and feeling irritable or “on edge”), and avoidance (emotional numbness, difficulty
remembering the trauma, and loss of interest in previously pleasurable activities).

Two of the cardinal diagnostic criteria for PTSD—insomnia and nightmares—
directly affect sleep quality and quantity. Indeed, in a Canadian survey of approxi-
mately 1800 community-dwelling adults, ~70 % of those with PTSD reported sleep
disturbances. The most commonly reported symptom was sleep maintenence
insomnia (endorsed by 46.6 %) followed by early-morning awakenings (reported by
42.9 %) and difficulty initiating sleep (reported by 41.2 %) [23]. Several studies sug-
gest that individuals who experienced insomnia prior to their exposure to a trau-
matic event are more likely to develop PTSD [23-26].

Polysomnographic studies of patients with PTSD show inconsistent findings,
including differences between PTSD patients and healthy controls in both REM and
NREM sleep. A meta-analysis that examined 20 studies including nearly 800
patients with PTSD showed increased N1 percent, increased REM density, and
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decreased slow-wave sleep compared to control participants [27]. Research investi-
gating the neurobiology of associations between PTSD and disturbed sleep impli-
cates increased amygdala activity and impaired functioning of the medial prefrontal
cortex in abnormal sleep regulation in PTSD patients [28].

Patients with PTSD and sleep complaints may benefit from behavioral and phar-
macologic treatments. For instance, patients with PTSD and nightmares show
decreased nightmares and improvements in other insomnia symptoms from the
alpha-antagonist, prazosin, and image rehearsal therapy (IRT), a modality that
employs cognitive and behavioral strategies to alter distressing dream content.
Evidence also supports the use of CBT-1, as well as mirtazapine, tricyclic antide-
pressants, and nefazodone for treatment of insomnia in PTSD patients [29].

Obsessive Compulsive Disorder

Obsessive-compulsive disorder (OCD) is characterized by recurrent intrusive
thoughts (obsessions) and/or repetitive behaviors (compulsions) that cause anxiety
and impair daytime functioning. OCD affects approximately 1 % of the population
and up to 50% of patients are classified as severe or are refractory to treatment.
Although sleep difficulties are not part of the diagnostic criteria for OCD, differ-
ences in sleep have been observed between patients with OCD and healthy compari-
son groups. Furthermore, cognitive domains that show impairment in OCD (i.e.,
response inhibition, cognitive processing) are affected by sleep disturbance, raising
the possibility that improving sleep may also diminish OCD symptoms [30].
Compared to healthy controls, patients with OCD have prolonged sleep latency,
decreased total sleep time, and increased wake after sleep onset [31, 32].
Polysomnographic studies also have shown decreased REM latency and increased
REM density in OCD patients, similar to the sleep of patients with major depres-
sion. It has been suggested that the sleep disturbances observed among OCD
patients are a result of comorbid depression, rather than OCD [33], but other studies
have refuted this claim [34]. Furthermore, patients with OCD also exhibit delayed
sleep—wake-phase disorder (DSPD) more commonly than healthy controls or
patients with MDD [30, 35, 36]. Although there are no extensive trials of interven-
tions for sleep disturbances in patients with OCD, at least one case report has shown
improvement of OCD symptoms and DSPD with chronotherapy techniques [37].

Attention-Deficit Hyperactivity Disorder

Attention-deficit hyperactivity disorder (ADHD) affects an estimated 9% of US
adolescents and 4 % of US adults, and is diagnosed more commonly in males than
females. ADHD is characterized by inattention, impulsivity, and increased motor
activity, and the neurobiological correlates of these clinical features, e.g., the
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dorsolateral and ventrolateral prefrontal cortex and the dorsal anterior cingulate
cortex, are also negatively affected by insufficient sleep [38]. Epidemiologic studies
show that patients with ADHD have increased reports of insomnia and delayed
sleep—wake-phase disorder [39], though it is not clear whether these associations
reflect the underlying ADHD or represent side effects of stimulants commonly used
to treat ADHD. Given the daytime impairment associated with ADHD and insuffi-
cient sleep, it is imperative that ADHD patients with comorbid insomnia be assessed
for adequate sleep quality and quantity.

Schizophrenia and Psychotic Disorders

Schizophrenia is a severe psychotic illness that affects about 1% of adults.
Although sleep disturbance is reported commonly by patients with schizophrenia,
the estimated prevalence of insomnia among schizophrenic patients is variable,
with estimates ranging between 16 and 87 % [40]. In one study of outpatients
diagnosed with schizophrenia or schizoaffective disorders, 44 % met the criteria
for insomnia [41]. Common features of insomnia in medicated and medication-
naive schizophrenic patients include prolonged sleep latency, decreased sleep effi-
ciency, poor subjective sleep quality, shorter total sleep time, and disrupted
circadian rhythmicity [40]. Polysomnographic studies of patients with schizo-
phrenia show decreased sleep spindle activity compared to healthy controls [42].
Sleep disturbances in schizophrenia are linked more closely with “positive” symp-
toms such as hallucinations, delusions, and disorganized thought processes,
whereas negative symptoms like social withdrawal, anhedonia, and poor self-care
are not as strongly correlated with insomnia [40]. Furthermore, several studies
have found that poor sleep quality has a negative effect on quality of life in patients
with schizophrenia.

Although antipsychotic medications are sedating, many patients treated chron-
ically with antipsychotic medications continue to experience insomnia symptoms.
For instance, one survey of 101 patients with schizophrenia showed that insomnia
symptoms persisted even with treatment with benzodiazepine receptor agonists in
about 40 % of patients [43], though other work suggests that the BDZ agonist
zopiclone is more effective than benzodiazepines in this population [44]. Two
studies tested melatonin at doses between 2 and 12 mg to treat insomnia in patients
with schizophrenia: one study showed an increase in objective sleep efficiency
[45] and the second showed improvements in self-reported sleep quality and sleep
fragmentation [46]. Daytime sedation from use of hypnotics is a concern in this
population given the sedation caused by antipsychotic medications and the preva-
lence of negative symptoms. Few studies have examined whether treating insom-
nia in patients with psychotic disorders improves the psychotic symptoms. An
exception is an open trial of cognitive-behavioral treatment for insomnia in
patients with delusions, which showed that CBT-I improved sleep and psychotic
symptoms [47].
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Substance-Use Disorders

An estimated 10 % of US adults have some form of drug-use disorder during their
lifetime. The prevalence of sleep disturbance in patients with substance abuse is
high with 80-90% of opioid-dependent patients [48] and 50-60% of alcohol-
dependent patients reporting sleep difficulties [49]. Links between substance-use
disorders and insomnia vary depending on the substance, whether use is acute or
chronic, and whether the individual is using the substance actively or is withdraw-
ing from its use. In general, chronic use of substances is associated with more sleep
disturbance, including increased sleep-onset latency and less total sleep time.

There is likely a mixed etiology of sleep difficulties among substance-dependent
patients, including neurochemical effects of the specific substance, concomitant
drug use, other comorbid psychiatric disorders, and behaviors adopted to sustain
drug use. For example, the prolonged sleep latency associated with chronic drug
use and/or withdrawal may lead to later bedtimes, which can result in more night-
time light exposure that could delay endogenous circadian phase and further exac-
erbate sleep-onset insomnia [49]. Insomnia and substance-use disorders are
frequently intertwined, such that sleep difficulties may lead to the initiation of sub-
stance use, substance use may disturb sleep directly, and substance withdrawal may
result in insomnia, which, in turn, may promote escalation of substance abuse or
relapse [50].

Alcohol

Between 50 and 60 % of patients with alcohol-use disorders (AUDs) report diffi-
culty falling and/or staying asleep [49]. Although the etiology of insomnia in AUD
patients is likely multifactorial and variable, proposed mechanisms include con-
comitant mood disorders, genetic risk, and underlying dysfunction in sleep and cir-
cadian regulatory mechanisms [49]. A large body of research suggests that insomnia
can precipitate and perpetuate alcohol-use disorders, as well as increase the risk of
relapse, with prolonged latency to sleep onset emerging as the strongest predictor of
resuming alcohol use [49].

Polysomnographic (PSG) studies reveal that acute alcohol ingestion reduces the
amount of wakefulness during the first 3—4 h of sleep, but increases wakefulness
during the second half of the night. Alcohol withdrawal results in disrupted sleep,
including increased N1 sleep, decreased slow-wave sleep, shortened REM latency,
and increased REM sleep percent [49]. Sleep architecture abnormalities have been
shown to persist for over 2 years in patients with AUDs, despite cessation of alcohol
use [51].

Treatment for insomnia in patients with AUDs consists of addressing the under-
lying AUD and utilization of behavioral and pharmacologic treatments. Many
patients with AUDs will require adjunct therapy because of persistence of symptoms



276 Z.L. Cohen and K.M. Sharkey

despite abstinence. CBT-I and progressive relaxation have both been shown to
improve insomnia in patients with AUDs, but have not shown parallel decreases in
drinking. Evidence supports the use of topiramate [52] and gabapentin [53, 54] both
to improve sleep disturbance and decrease alcohol use in patients with AUDs and
insomnia. Trazodone, on the other hand, has been shown to improve insomnia but
increase alcohol use [55].

Marijuana

Acute effects of marijuana span a wide range from euphoria and behavioral activa-
tion to drowsiness and relaxation. Subjective experience of marijuana’s effects on
sleep reflects this breadth, with marked individual differences reported, though in
general a reduction in sleep latency is described most frequently. PSG studies of the
effects of marijuana on sleep also have conflicting results; overall the most consis-
tent finding is a decrease in REM sleep and REM density in individuals who have
used marijuana before sleep [56]. Heavy marijuana users often report sleep difficul-
ties when they are trying to quit marijuana, and there are clinical trials under way to
determine whether adjunctive pharmacologic or behavioral treatments for insomnia
can help marijuana users stop more easily.

Opiates

Subjective sleep disturbance is reported by 75-84 % of opiate-dependent patients in
methadone maintenance treatment [48, 57]. Symptoms of depression and anxiety,
greater nicotine dependence, benzodiazepine use, bodily pain, and unemployment
are associated with increased subjective sleep complaints. Opioids alter cholinergic,
adenosinergic, and GABAergic neurotransmission and can therefore cause sleep
disturbance through several different mechanisms. Polysomnographic studies show
decreased REM and slow-wave sleep with opioid use [58]. In addition, central sleep
apnea is observed in about 30 % of chronic opioid users [58]. Although several stud-
ies have investigated whether concurrent insomnia treatment can decrease opioid
use, no definitive treatment has been shown to address sleep disturbance in this
population.

Nicotine

Nicotine is a stimulant that acts at acetylcholine receptors and is typically used by
smoking tobacco. An estimated 21 % of US adults smoke cigarettes. Acute use of
nicotine results in decreased subjective sleep quality, prolonged sleep latency, and
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reduced sleep efficiency [59]. In chronic smokers withdrawing from nicotine, poly-
somnographic studies show an increase in arousal index and wake time [60]. Relapse
of tobacco use is associated with more subjective sleep complaints during with-
drawal, less REM sleep, and longer REM latency [60].

Caffeine

Caffeine is an adenosine antagonist stimulant that is typically consumed in coffee
and tea. Use of caffeine produces subjective reports of sleep disturbance the night
following ingestion. PSG changes with caffeine include prolonged sleep latency,
decreased total sleep time, decreased REM sleep, and decreased slow-wave sleep
[61]. Excessive caffeine use is a frequent contributor to clinical complaints of
insomnia.

Stimulants

An estimated 1.7 million Americans abuse or are dependent on cocaine. Serious
medical and psychiatric complications result from cocaine and stimulant abuse,
including disturbed sleep and insomnia. Acute effects of cocaine include prolonged
sleep latency, decreased total sleep time, and REM suppression [56]. In cocaine
withdrawal, polysomnography has documented increased sleep latency, decreased
total sleep time, and REM rebound with shorter REM latency and increased percent
REM sleep [56]. Stimulants (e.g., amphetamines and methylphenidate) are used
therapeutically in the treatment of narcolepsy, attention-deficit hyperactivity disor-
der, and depression. Patients using prescribed stimulants require careful clinical
monitoring to ensure that they are not experiencing insomnia as a side effect and to
decrease the risk of stimulant abuse.

Conclusion

Insomnia is frequently comorbid with psychiatric illness and data indicate that in
many disorders, treating insomnia can not only improve patients’ disturbed sleep
but can also lead to amelioration of the underlying mental illness. Treatment of
insomnia with behavioral treatments and pharmacologic therapies should be tai-
lored to the specific disorder. Other sleep disorders that may be contributing to dis-
turbed sleep in patients with psychiatric disease should not be overlooked. Research
that utilizes careful phenotyping of the types of sleep disturbance encountered
across psychiatric diagnoses may further our understanding of underlying mecha-
nisms of mental illness and its links to insomnia.
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