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Foreword

There is no question that we live in a world increas-
ingly filled with multiple, contradictory, and rapidly 
changing stimuli. The invention of artificial lighting 
in the nineteenth century improved and transformed 
the lives of millions, as well as the later inventions 
of television, the personal computer, and the Inter-
net, all serving as risk factors leading to decreased 
sleep. We now have the high-intensity, 24/7 world. It 
is becoming evident that the great technological and  
social changes that now characterize modern life have 
contributed also, at least somewhat, to the increasing 
incidence of sleep disorders.

In the last 30 years sleep medicine has begun to 
flourish, with greater interest being shown by clini-
cians in sleep disorders and increasingly larger num-
bers of research grants being given to study them. 
These developments have greatly enhanced our un-
derstanding of the reciprocal causal relationship that 
exists between disease and sleep.

At the same time, population aging and longev-
ity have increased. In the twentieth century people 
living in the developed world gained some 30 addi-
tional years of life, a sudden extension of the human 
lifespan, which was greater than had been attained 
during the preceding 5000 years of human history. 
As people have begun to live longer, especially after 

50 years of age, the problems of achieving restora-
tive or even minimally adequate sleep has become  
an  important life concern. As individuals age they 
increasingly face problems related to getting to sleep, 
staying asleep, achieving deep, restful sleep, and wak-
ing up at normal times. The problem of disrupted 
sleep and its sequelae for overall health has now led 
to the development of the new field of geriatric sleep 
medicine.

This book The Principles and Practice of Geriatric 
Sleep Medicine provides an overview of this important 
and complex subject with contributions from authors 
from around the world. It begins with a review of the 
important changes in circadian rhythm in aging. It 
places into context the significance of the middle-age 
transition to old age and the impact of Alzheimer’s 
disease. The volume has also attempted to address 
practical issues that inevitably come to the attention 
of clinicians but which also have a broader social  
impact, namely, life adjustment issues and traffic 
safety of older persons. It covers major diseases of old 
age in nursing home residents. It ends with important 
therapeutic considerations.

Robert N. Butler
New York
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Sleep is essential to our well-being and occupies about 
a third of our lives. When deprived of an adequate 
amount of sleep, individuals are subject to fatigue, 
clouded thinking, and possible metabolic dysregula-
tion leading to diabetes and obesity, and to a dimin-
ished quality of life. For older people, these symptoms 
can be more than a matter of discomfort; they can lead 
to more serious complications. Falls resulting from  
fatigue and confusion, for example, can result in de-
bilitating, costly injuries in this vulnerable population.  
The importance of recognizing and treating age- 
associated health problems, such as sleep disorders, 
takes on a new meaning as the nation’s elderly popula-
tion grows to record numbers. Despite the widely held 
view that sleep difficulties are a normal accompani-
ment of the aging process there are, in fact, many 
healthy older adults who report few or no sleep prob-
lems. Sleep patterns change with age, but disturbed 
sleep and waking up tired every day are not part of 
normal aging. For many among the older population, 
the root causes of disturbed sleep are the various un-
derlying medical and social problems that also tend to 
increase as people grow older. Apart from the sympto-
matic effects of illness or life stressors on sleep, there 
are nevertheless normal developmental changes in 
sleep that occur with advancing age. An understand-
ing of these changes will hopefully lead to advances in 
current techniques for preventing or reducing the eco-
nomic and social impact of these changes in the older 
population

The Institute of Medicine report (“Sleep Disor-
ders and Sleep Deprivation: An Unmet Public Health 
Problem”), issued in 2006, estimated that 50 to 70 
million Americans chronically suffer from sleep dis-
orders that interfere with their daily functioning and 
adversely impact their health and quality of life 
(QoL). These often go unrecognized and/or are 
treated inappropriately. It has been estimated that 
over 50% of older Americans have some chronic 
sleep problem. The American population aged 65 
years and older now constitute about 13% of the 

population and is projected to increase to over 20% 
of the population by the middle of the twenty-first 
century. The increase in the older populations is seen 
world-wide and reflects the “squaring” of the popu-
lation distribution. In fact, the World Health Organ-
ization projects that by 2015, the propor tion of 
people 65 years and older in the world will exceed 
those younger than 5 years of age.

Sleep disorders become increasingly common in 
later life, and are often co-morbid with other age- 
related health problems. Complaints about sleep in 
general increase with age, as do specific complaints of 
insomnia. Estimates of the prevalence of insomnia in 
the elderly vary widely depending upon the definition 
of insomnia and the method of assessment used. In 
one study conducted by the National Institute on  
Aging (NIA) on over 10 000 older adults living in the 
USA, 28% of the respondents reported difficulty falling 
asleep, and 42% reported both difficulty falling  
asleep and difficulty staying asleep, and it has been  
estimated that over 50% of people 65 years and older 
had at least one chronic sleep complaint (Foley et al., 
1995). At a 3-year follow-up, 15% of the individuals 
with sleep complaints at the initial interview did not 
report sleep difficulties, and 5% of those without sleep 
complaints at the initial interview complained of diffi-
culties 3 years later (Foley et al., 1999). Further analy-
ses of these data showed that only 5.8% of individuals 
without risk factors for insomnia, identified as medi-
cal, psychosocial or psychiatric difficulties, at the initial 
visit, reported new insomnia at follow-up. These data 
suggest that sleep complaints are generally quite com-
mon in older adults, that developing new difficulties 
with sleep is associated with poor health or psycho-
logical factors, and that resolving sleep difficulty is re-
lated to better health quality. The result of 1000 
telephone interviews of randomly selected adults in the 
USA indicated that the prevalence of occasional in-
somnia did not change with age; however, the preva-
lence of chronic insomnia was highest (20%) in adults 
age 65 and over (Ancoli-Israel and Roth, 1999). This 
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xvi

suggests that, although occasional sleep complaints 
may not be associated with age, older adults experi-
ence chronic sleep difficulties more often than younger 
adults.

Older individuals usually take multiple medica-
tions, some of which may interfere with their sleep,  
and often use hypnotics and over-the-counter drugs to 
deal with their sleep problems. Further, with advanc ing 
age the body undergoes a number of physiologi cal 
changes and associated stresses. Among these are 
changes in homeostatic and circadian processes, res-
ponses to drugs and their metabolism, changes in their 
hormonal levels, cardiovascular and metabolic dis-
eases, and sensory changes, all of which can adversely 
affect sleep. The proportion of commonly reported 
sleep problems also changes as people age. Several sleep 
disorders that are more prevalent in the older popula-
tion include co-morbid insomnia, sleep disordered  
breathing, restless legs syndrome, advanced sleep phase 
syndrome, and disordered sleep associated with neuro-
degenerative diseases such as Alzheimer’s disease and 
Parkinson’s disease.

Several therapeutic strategies have been employed 
in treating sleep disorders, particularly insomnia. These 
include but are not limited to pharmacostrategies using 
recently introduced melatonergic agonists such as 
Ramelteon as well as chronotherapeutic interventions 
involving the delivery of drugs at strategic times. Much 
work remains to be done in testing the safety and effi-
cacy among older subjects of these recently introduced 
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pharmaceuticals. Other non- pharmacological alterna-
tive and cognitive behavioral therapies, such as bed re-
striction, behavioral modification, sleep hygiene, etc., 
can also play critical roles in the treatment and man-
agement of age-related sleep disorders. The evidence 
reviewed in this volume supports the conclusion that 
sleep disorders are closely linked to overall health and 
that efforts aimed at reducing these disorders can re-
duce the severity of other health problems. This evi-
dence further supports the inference that the prevention 
and treatment of sleep difficulties in the elderly has sig-
nificant implications not only for the affected individu-
als, but also for care-givers and for the nation’s public 
health concerns generally.

The editors of the present volume have assembled 
chapters that summarize and review some of the latest 
discoveries concerning basic and clinical aspects of geri-
atric sleep medicine. To this end a number of outstand-
ing contributions have been sought from acknowledged 
experts in their respective fields. This volume also rec-
ognizes that a broad range of factors influence sleep in 
the elderly. The editors’ goal therefore has been to 
present the more recent developments in the fields of 
sleep and geriatrics, and to provide a context for consid-
ering them both in depth and from a multidisciplinary 
perspective. This volume thus brings together the exper-
tise of clinicians and basic researchers representing a 
range of interests in neuroscience, neuropharmacology, 
sleep physiology, and biological rhythms.

S. R. Pandi-Perumal
Jaime M. Monti
Andrew A. Monjan
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This volume owes its final shape and form to the 
assistance and hard work of many talented people. 
Creating a book, which surveys a broadly interdis-
ciplinary field such as sleep and geriatric medicine, 
involves the collaborative scholarship of many indi-
viduals. We express our profound gratitude to the 
many people who have helped and also to some who 
have contributed without realizing just how helpful 
they have been.

Our sincere appreciation goes to Dr. Butler, who 
graciously agreed to write the Foreword. We wish to 
express our appreciation for his contribution.

The editors wish to express their sincere apprecia-
tion and owe endless gratitude to all our distinguished 
contributors for their scholarly contributions that fa-
cilitated the development of this volume. Our largest 
debt obviously goes to our outstanding authors who, 
regardless of how busy they were, managed to find 
time for this project. They, in a most diligent and 
thoughtful way, have brought a wide range of interests 
and disciplines to this volume entitled Principles and 
Practice of Geriatric Sleep Medicine. They accepted  
our submission deadlines and tolerated with great  
patience our repeated requests on special formatting 
requirements, our frequent phone calls, and our  
bombardment with high-priority email messages.

It is of course a pleasure to thank our many col-
leagues who commented on individual chapters and 
have provided invaluable suggestions: we are indebted 
to them all. A very special debt of gratitude and appre-
ciation is owed to the several reviewers who made nu-
merous helpful suggestions. Their candid comments 
and insights were invaluable.

We would like to thank the secretarial and admin-
istrative staff of our respective institutions for helping 
us to stay on task, and for their attention to detail.

No volume can be completed without the untiring 
efforts of many publishing professionals. Producing a 
volume such as this is a team effort and we acknowl-
edge with gratitude the work of the editorial depart-
ment of Cambridge University Press. We are especially 

indebted to Mr. Nicholas Dunton, Senior Commis-
sioning Editor – Medicine, who was an enthusiastic 
and instrumental supporter from the start to the end. 
Our profound gratitude is offered also to Ms. Katie 
James, Editor – Medicine, whose equally dedicated  
efforts promoted a smooth completion of this impor-
tant project. Both Nick and Katie provided unflagging 
dedication, invaluable help, and encouragement. We 
appreciate their intellectual rigor and personal com-
mitment on our project.

We also thank the Cambridge University Press 
production department colleagues for their meticu-
lous work. They all gave unstintingly of their time,  
energy, and enthusiasm. This talented and dedicated 
team of copy and production editors strengthened, 
polished, trimmed, and conscientiously checked the 
text for errors.

We have thoroughly enjoyed efficient help and  
invaluable advice and constant interactions with the 
editorial staff at Cambridge University Press, who also 
deserve special recognition and thanks: Dawn Preston 
and the entire production and marketing staff.  
They supported us unreservedly and helped us to  
focus on our targets. They also patiently acknowl edged 
our requests for extensions of deadlines and last- 
minute changes while bringing the volume to press. 
They were even willing to do this painstaking work in 
the final month of preparation. They, along with other 
members of the production team, were unflaggingly 
dedicated to shepherding this volume through its var-
ious stages, copy-editing the manuscript, designing 
the text, preparing the index, and designing the strik-
ing cover.

The editors would also like to acknowledge the 
close co-operation we have received from each other. 
We think we made a good team, even if we say it  
ourselves!

Every effort has been made by the authors, editors, 
and publishers to contact the copyright holders to  
obtain their permission for the reproduction of bor-
rowed material. Regrettably, it remains possible that 
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Credits and Acknowledgments

this process could have been incomplete. Thus, if any 
copyrights have been overlooked, the publisher will 
ensure correction at the first opportunity for subse-
quent reprint of this volume.

Last, but certainly not least, we are most grateful to 
our wonderful wives and families, who provided love 
and support too valuable to measure. We owe every-
thing to them. Their understanding and patience, wis-
dom, creativity, constant support, and encouragement 
while the book was being developed are immeasurably 
appreciated. Without the love and support of our  
families and friends, we could not have completed  
this project. Being able to spend more time with  
them is our chief reward for finishing. They saw the 
work through from the conception of an idea to the  
completion of an interesting project with unwavering  

optimism and encouragement. They were the source 
of joy and inspiration for us, and we thank them for 
their continuing support, and for understanding the 
realities of academic life!

Without a whole host of dedicated individuals, 
thus, this volume would have never come to comple-
tion. All of the above experts made this volume pos-
sible. We recognize them individually and collectively 
for their contribution. To all these people goes our 
sincere gratitude. To all the people who contributed 
to this project we want to say “thank you!.” Their will-
ingness to contribute their time and expertise made 
this work possible, and it is to them that the greatest 
thanks are due. They made our work possible and 
pleasurable.

For this, and for so much else, we are ever grateful.
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Organization of the first edition

Users of this first edition of this volume will find that 
it is divided into four major sections: Part 1: Sleep and 
normal aging; Part 2: Neuroendocrine and homeo-
static changes in the elderly; Part 3: Sleep disorders in 
the elderly; and Part 4: Treatment of sleep disorders in 
the elderly.

In its 41 chapters, this volume covers a broad range 
of abnormalities that are associated with sleep in the 
elderly. Many of the topics relate to problems encoun-
tered in clinical practice, while others deal with the 
more basic foundations of sleep disorders as these are 
viewed from the perspectives of neuropharmacology 
and neuropsychology. The volume begins with a 
review of various practical matters such as sleep com-
plaints and sleepiness. An extensive section deals with 
one of the most common groups of disorders seen at 
all levels of medical care, namely, the insomnias.  
Following this, the therapeutic efficacies of a wide 
range of pharmacological agents as well as the major 
approaches to sleep therapy are overviewed.

Part 1 comprises of an overview of the circadian 
timing system in the elderly: in it are reviewed the age-
related changes occurring in the pharyngeal structure 
and function in normal versus apneic subjects, gen-
der-related sleep issues such as menopause transition 
and post-menopausal conditions, sleep and memory, 
and sleep in middle-aged subjects.

Part 2 addresses the neuroendocrine and homeo-
static changes associated with advanced aging. This 
section also addresses the role of melatonin in aging 
and Alzheimer’s disease.

Part 3 addresses the sleep disorders that are com-
monly present in the elderly population. This section 
starts with the epidemiology and assessment of the 
autonomic dysregulation that occurs during sleep 
among the elderly. Readers should also find useful 
the in-depth coverage of topics such as circadian 
rhythm dysregulation in the elderly, and the roles 
played in its etiology by advanced sleep phase syn-
drome (ASPS), shift work, and Alzheimer’s disease. 
Other sleep-related disorders such as nocturia,  

co-morbid medical conditions such as fibromyalgia, 
obesity, pain, stroke, and cardiovascular complica-
tions, and mental conditions such as anxiety and 
depression are also covered.

Topics such as sleep and Parkinson’s disease, 
insomnia, narcolepsy, movement disorders, rapid eye 
movement (REM) sleep behavior disorder, sleep apnea 
and sleep disordered breathing, sleep in the institu-
tionalized elderly, and sleep in care-givers are 
reviewed.

Special attention is also given to the effects  
of fatigue and sleepiness in the elderly and how 
such risk factors can be managed effectively. This 
section also discusses the importance of sleep, 
sleepiness, and their effects on traffic safety in eld-
erly subjects. Other topics include the relationship 
between sleep and falls and dreaming disorders in 
the elderly population.

Part 4 includes the treatment of sleep disorders in 
the elderly; readers are given an overview of geriatric 
psychopharmacology as well the pharmacological 
treatment of elderly patients. The risks and benefits of 
benzodiazepine (BZD) use in the elderly population 
are considered. Non-pharmacological (cognitive-
behavioral) and self-help treatments of primary and 
co-morbid insomnia in the elderly are also reviewed. 
Also covered in this part are the epidemiology and 
use of various medications, including complementary 
and alternative medicine (CAM) therapies, and their 
effects on sleep along with the therapeutic benefits of 
naps and light therapy in the aging population. Final-
ly, this section addresses the role of neuroimaging as 
an adjunctive tool for treating sleep disorders in the 
elderly. 

The editors of this volume have been fortunate to 
obtain commitments from leading experts in geriat-
ric sleep medicine to contribute detailed reviews on 
their topics of expertise, backed up by extensive bibli-
ographies. Inevitably there has been an overlap of 
information in some of the reviewed material, and 
occasionally a few gapshave remained despite the 
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Organization of the First Edition

substantial contributions made by experts in each 
field. The people we approached are by definition 
busy people, and we are wholeheartedly grateful to 
them for giving up so much time to contribute.

It is our hope that this effort has succeeded in its 
goal of providing a thoughtful balance of basic experi-
mental and clinical viewpoints, and further that it will 
serve as a foundation for understanding and ultimately 
treating sleep disorders in the elderly.

It has been our goal to provide a concise yet com-
prehensive review of the expanding and increasingly 
multidisciplinary area of geriatric sleep medicine. 
Inasmuch as we envision continuing updates of this 
volume, readers are also encouraged to contact us with 
any thoughts and suggestions for topics to be included 
in future editions. We welcome communication from 
our readers concerning this volume and its organiza-
tion, and especially concerning any inaccuracies or 
omissions that remain. We take full responsibility for 

any such inaccuracies, and we appreciate having them 
drawn to our attention.

In summary, this volume addresses sleep disorders 
in the elderly from multiple perspectives. Because this 
volume is primarily written for clinicians and medical 
students, it emphasizes the clinical features of the var-
ious sleep disorders and therapeutic options that have 
been developed to treat them.

It is our hope that this volume will enable inter-
ested scientific and medical researchers to develop a 
better understanding of the scope in the science and 
practice of geriatric sleep medicine. We also hope that 
this volume will generate new ideas that lead to 
improvements in the care of geriatric patients who 
suffer from sleep disorders.

S. R. Pandi-Perumal
Jaime M. Monti
Andrew A. Monjan
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Jaime M. Monti, MD has won many awards for 
his research, including the Claude Bernard Award 
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Research, in Germany. He is a member of the 
International College of Neuropsychopharmacology, 
Sleep Research Society (USA), European Sleep 
Research Society, and the Argentinian Society of 
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Andrew A. Monjan, PhD, MPH was the Chief of 
the Neurobiology of Aging Branch of the Division of 
Neuroscience within the National Institute on Aging 
prior to his retirement. His duties included the devel-
opment and monitoring of research on brain–behavior 
interactions in the aging process and their underlying 
cellular and molecular processes. Sleep research 
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Dr. Monjan has served as the Executive Secretary of 
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