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FOREWORD TO THE REVISED EDITION

Since its introduction in 1990, the International Classification of Sleep
Disorders (ICSD) has gained wide acceptance as a tool for clinical practice and
research in sleep disorders medicine. The years between 1990 and 1997 have wit-
nessed wide-ranging changes in sleep disorders medicine from many perspec-
tives: the growth of managed health care; public health care reform; efforts to bet-
ter integrate sleep disorders medicine into the community of medical specialties;
major efforts at improving public awareness of the serious toll of sleep disorders;
and–perhaps most importantly–a rapid growth in our understanding of the patho-
physiology and effective treatment of sleep disorders.

Such changes present a fundamental challenge for any classification of dis-
eases and disorders, including the ICSD: How often and how extensively should
the classification be updated to reflect developments in the field? On the one hand,
research and clinical developments have clearly changed the way we view many
sleep disorders, most notably sleep-related breathing disorders. Some disorders in
the ICSD may not be the distinct conditions conceptualized earlier (e.g., noctur-
nal paroxysmal dystonia), and other conditions not recognized in the ICSD (e.g.,
upper airway resistance syndrome, sleep-related eating disorders) may deserve
their own listings. Such developments call for an in-depth revision of the classifi-
cation system. On the other hand, frequent, major changes in a classification of
disorders can be disruptive for both clinical and research practice. Maintaining a
stable definition of a syndrome over a period of time is necessary to further define
the reliability and validity of that disorder. Moreover, clinical and research
progress has varied widely across disorders in the ICSD. Although we have great-
ly improved our knowledge about some sleep disorders, the essential features of
other disorders (not to mention their epidemiology, pathophysiology, and treat-
ment) remain in the realm of expert opinion. Ideally, substantive revisions are
guided by a comprehensive analysis of applied, clinical, and basic research on the
disorders themselves, as well as a clear understanding of which features of the
classification work (and which don’t work) in clinical and research practice.
Expert opinion is always required, but should be secondary to empirical data.

At this point, the sleep disorders field has not conducted the type of rigorous
re-examination needed to support a substantive revision of its diagnostic classifi-
cation. As a result, this revision to the ICSD falls on the side of minor rather than
major changes. Our intent in compiling this revision was to make the ICSD easi-
er to use and more accurate, without altering the basic structure (or indeed, the
vast majority of the text) of the classification. The revisions are summarized as
follows:

1. The listing of disorders has been made accessible by printing it on the
inside cover of the book. Diagnostic codes and page numbers are also
included with this listing.

2. Text for individual disorders has been revised to clarify textual errors,
standardize format across disorders, and correct minor factual errors.

3. Minor changes have been made to the text for a few of the disorders (e.g.,
obstructive sleep apnea syndrome, apnea of infancy, narcolepsy, fibrositis
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vi

syndrome) to reflect crucial developments since the first edition. Changes
were made only if the fundamental accuracy of the original text was in
question.

4. Code numbers for ICSD diagnoses, ICD-9-CM diagnoses, and ICD-9-CM
procedures have been edited for accuracy.

5. The glossary has been revised editorially.
6. The index has been updated, expanded, and corrected for accuracy.
7. The authorship of the ICSD has been changed from “Diagnostic

Classification Steering Committee, Thorpy MJ, Chairman” to “American
Academy of Sleep Medicine.” This change will make the ICSD more con-
sistent with other diagnostic classifications such as the Diagnostic and
Statistical Manual, Fourth Edition (American Psychiatric Association)
and the International Classification of Diseases (World Health
Organization).

8. The title of the classification has been modified to The International
Classification of Sleep Disorders, Revised (ICSD-R). This should avoid
any confusion stemming from the minor textual changes and change in
authorship from the original volume.

Although these changes are relatively minor, they required the efforts of many
individuals over a two year period. In particular, members of the AASM Nosology
Committee (Jack D. Edinger, Ph.D.; John L. Carroll, M.D.; Stuart Menn, M.D.;
and Terry Young, Ph.D.), Publications Committee (Cynthia Dorsey, Ph.D.;
Russell Rosenberg, Ph.D.; and Barry Krakow, M.D.) and Research Committee
(Emmanuel Mignot, M.D., Ph.D.) reviewed and revised the text. Members of the
AASM Board of Directors provided guidance during the course of this project.
And most particularly, Michelle Saxton-Felten and Judith Morton of the AASM
office and Catherine Friederich Murray provided the many long hours of expert
editing which made this revision possible.

Daniel J. Buysse, M.D.
Chair, AASM Nosology Committee
February, 1997
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PREFACE

This classification, diagnostic, and coding manual represents a major four-year
effort of many individuals. Sleep specialists and interested parties from around the
world have actively participated in its development. National and international
meetings have been held to openly discuss the ongoing developments. This man-
ual will lead to more-accurate diagnoses of the sleep disorders, improved treat-
ment, and stimulation of epidemiologic and clinical research for many years.

This manual would not have been possible without the tireless participation of
the members of the Diagnostic Classification Steering Committee of the
American Academy of Sleep Medicine. These committee members generously
and selflessly gave of their time to accumulate the material for this volume. I
would especially like to thank Howard P. Roffwarg, M.D., Chairman of the Sleep
Disorders Classification Committee that produced the Diagnostic Classification
of Sleep and Arousal Disorders, whose classification experience and contributions
were invaluable.

The advisory committees consisted of many individuals who contributed to the
manual by producing text, reviewing sections of text, or providing useful com-
mentary. Many other contributors, most of whom are included in the list of con-
tributors, provided helpful advice and comments. Some contributors, however, are
unknown and, therefore, cannot be listed, but their contribution is gratefully
acknowledged.

Carol Westbrook, Executive Director, and the staff of the American Academy
of Sleep Medicine provided support and helpful advice throughout the long
process of developing the text.

Karel M. Weigel, R.R.A., of the Council on Clinical Classifications; Robert H.
Seeman, of the Commission on Professional and Hospital Activities; Patricia E.
Brooks, R.R.A., of the Health Care Financing Administration; and Robert A.
Israel, Deputy Director, Mary Sue Meads, R.R.A., and Delray Green, R.R.A., of
the National Center for Health Statistics, were all helpful in providing advice
regarding the use of terminology and coding. Robert Spitzer, M.D., editor of the
DSM-III-R manual of the American Psychiatric Association, also provided help-
ful classification advice during the early stages of development of this manual.

I would like to thank Michel Billiard, M.D., representative of the European
Sleep Research Society; Yutaka Honda, M.D., representative of the Japanese
Society of Sleep Research; and Rubens Reimao, M.D., representative of the Latin
American Sleep Society, for developing their respective societies’ awareness of
and participation in the production of this manual.

I would like to thank my wife Marie-Louise, not only for her support and
encouragement throughout the long process of developing the manual, but also for
her typing and editorial assistance. Careful and accurate secretarial assistance was
also provided by Sonia Colon and Elaine Ullman.
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INTRODUCTION
The International Classification of Sleep Disorders (ICSD) was produced by

the American Academy of Sleep Medicine (AASM) in association with the
European Sleep Research Society, the Japanese Society of Sleep Research, and
the Latin American Sleep Society. The classification was developed as a revision
and update of the Diagnostic Classification of Sleep and Arousal Disorders
(DCSAD) that was produced by both the Association of Sleep Disorders Centers
(ASDC) and the Association for the Psychophysiological Study of Sleep and was
published in the journal Sleep in 1979. This revision was made necessary by the
description of many new disorders and the development of additional information
on many of the originally described disorders.

This introduction describes the rationale behind the major changes that have
been instituted in the diagnostic classification manual and briefly describes in a
sequential manner the material contained in this volume. Because there are many
changes from the 1979 classification, the steering committee strongly recom-
mends that users of this manual read the introduction in its entirety.

A. The Revision Process

1. The Questionnaire Survey

In 1985, the ASDC initiated the process of revising the classification by estab-
lishing an 18-member Diagnostic Classification Steering Committee. The first
meeting of this group was convened in July 1985 at the Annual Meeting of the
ASDC in Seattle. The group decided to survey sleep specialists to determine the
usefulness of the first edition of the classification and to assess the potential use-
fulness of a number of proposed changes. A detailed questionnaire was developed
and distributed to members of the Clinical Sleep Society (CSS) in the United
States and to sleep specialists around the world. In addition to specific questions,
general comments and recommendations were solicited.

The response was excellent: 160 fully completed questionnaires were received
and analyzed by computer. Every entry in the DCSAD was assessed for content
and relevance in the practice of sleep disorders medicine. The basic structure of
the classification system was reviewed, and areas requiring improvement were
identified. New suggestions regarding structure were assessed. Most respondents
regarded the original classification as very useful in the practice of sleep medi-
cine, and most individual diagnostic entities were considered appropriate and rel-
evant to clinical practice. Opinions differed, however, on both the overall classifi-
cation structure and some of the individual diagnostic entries.

The four sections of the original classification provided a useful structure for
developing a differential diagnosis. The first two categories, i.e., the disorders of
initiating and maintaining sleep (DIMS) and the disorders of excessive somno-
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A more-traditional, system-oriented approach to classification would compart-
mentalize the sleep disorders in a manner that would inhibit a multidisciplinary
approach to diagnosis. Training in sleep disorders medicine is multidisciplinary,
and such an approach applied to classification would allow a synthesis of physi-
ology, pathophysiology, and symptomatology.

The new classification system groups the primary sleep disorders under two
subgroups: (1) dyssomnias, which include those disorders that produce a com-
plaint of insomnia or excessive sleepiness, and (2) the parasomnias, which include
those disorders that intrude into or occur during sleep but do not produce a pri-
mary complaint of insomnia or excessive sleepiness. The dyssomnias are further
subdivided, in part along pathophysiologic lines, into the intrinsic, extrinsic, and
circadian-rhythm sleep disorders. The distinction into intrinsic and extrinsic sleep
disorders divides the major causes of insomnia and excessive sleepiness into those
that are induced primarily by factors within the body (intrinsic) and those pro-
duced primarily by factors outside of the body (extrinsic). Nathaniel Kleitman ini-
tially proposed this grouping of the sleep disorders in his extensive monologue on
sleep disorders that was published in 1939. This organization of the classification
also preserves the integrity of circadian-rhythm sleep disorders, as was mandated
by the questionnaire survey.

The primary sleep disorders (dyssomnias and parasomnias) are separated from
the medical or psychiatric sleep disorder section. The use of the terms medical and
psychiatric is not ideal but is preferred to the ICD-9 use of terms organic and
nonorganic. With advances in understanding the pathophysiologic bases of the
sleep disorders, the primary sleep disorders may be organized along pathologi-
cally oriented lines in the future.

Subcommittees of the classification committee were established to develop the
textual material for the individual sleep disorders. The sleep disorders were arbi-
trarily grouped into seven sections for ease in accumulating the text. Each sub-
committee was headed by two members, who organized a group of up to 10 sleep
specialists to develop the text of the disorders in each section. The members of the
seven committees, listed at the beginning of this book, were selected for their
expertise in the diagnosis and management of the particular disorders under
review.

A group of international advisers was chosen to give diversified opinions and
recommendations on the revision process. This group included members repre-
senting the European Sleep Research Society, the Japanese Society of Sleep
Research, and the Latin American Sleep Society. In addition to the subcommittees
and international advisers, many other sleep specialists offered suggestions on the
organization of the classification and assisted in reviewing and developing text
material.

B. ICD-9-CM

The classification committee developed the diagnoses and diagnostic codes in
a manner compatible with the North American version of the International
Classification of Diseases (ICD-9-CM). The ICD-9-CM contains an expanded
listing of the disorders included under the major sleep-disorder headings in the
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lence (DOES), were very helpful in considering the differential diagnosis of
patients presenting with one or both of those major sleep symptoms. However,
disorders listed within the third section, the disorders of the sleep-wake schedule
(DSWS), could also produce complaints of insomnia or excessive sleepiness, as
could some of the disorders listed in the fourth section, the parasomnias. In addi-
tion, some diagnostic entries were listed in more than one section and conse-
quently had two text entries and two code numbers.

Of the four main diagnostic categories, section C, the DSWS, was the most
favored grouping, probably because of its pathophysiologic consistency due to the
underlying chronophysiologic basis. Classifying the disorders by pathophysio-
logic mechanism was preferred, and to have divided the schedule disorders by pri-
mary complaint would have been less acceptable. Concern did arise that the para-
somnia listing was long and did not have subcategory organization.

Most individual diagnostic entries were considered highly relevant and useful.
When divergent opinions on usefulness were reported, the committee recom-
mended that the information contained in the text of the individual disorder be
substantially improved. The few unsatisfactory entries resulted from the text being
out of date. Obsolete diagnostic entries are not included in the ICSD, and the texts
of the related disorders were updated.

The survey also demonstrated that clinicians required more diagnostic infor-
mation about respiratory and neurologic disorders, so these sections were expand-
ed. In addition, integration of childhood sleep disorders into the overall classifi-
cation system was recommended. A separate childhood sleep disorders classifica-
tion was considered, but this separation may have produced an artificial distinc-
tion between the same disorder in different age groups. A number of new child-
hood sleep disorders are included, and many of the original texts are updated to
include the relevant childhood information.

The questionnaire survey assessed the potential utility of an axial system for
stating diagnoses, similar to that of the American Psychiatric Association’s
Diagnostic and Statistical Manual of Mental Disorders (DSM-III)-R. An axial
system would be helpful for treatment planning and the prediction of outcome. A
two- or three-axes system was preferred.

2. Development of the ICSD

Based upon the information obtained from the questionnaire survey, several
different classification systems were reviewed, and additional proposals were
solicited. A classification for statistical and epidemiologic purposes required that
each disorder be listed only once. Organization on the basis of symptomatology
was unsatisfactory because many disorders could produce more than one sleep-
related symptom.

Seven major classification systems, with numerous minor revisions, were
reviewed by the committee before agreement was reached on the final system. A
structure organized pathologically and less symptomatically was sought.
Because the pathology is unknown for most sleep disorders, however, the classi-
fication was organized in part on physiologic features, i.e., a pathophysiologic
organization.
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ICSD sleep code numbers are available for documenting abnormalities detected
during polysomnographic or other types of objective testing, such as the sleep-
onset REM periods detected on multiple sleep latency testing.

1. Axis A

Axis A contains the primary sleep diagnoses of the ICSD. The classification is
divided into four sections:

The first section, the dyssomnias, comprises disorders that cause a complaint
of either insomnia or excessive sleepiness.

The second section, the parasomnias, comprises disorders that intrude into or
occur during sleep and that are not primarily disorders of the states of sleep and
wakefulness per se.

The third section, the medical or psychiatric sleep disorders, comprises the
medical and psychiatric disorders that are commonly associated with sleep dis-
turbance. Because most medical and psychiatric disorders can be associated with
disturbed sleep or impaired alertness, only those with major features of disturbed
sleep or wakefulness, or those commonly considered in the differential diagnosis
of the primary sleep disorders, are included in this section.

The fourth section comprises the proposed sleep disorders.  This section was
developed in recognition of the new and rapid advances in sleep disorders medi-
cine. New disorders have been discovered, and some questionable sleep disorders
have been more clearly described. The presentation of these disorders will encour-
age further research to determine whether these are specific disorders in their own
right or whether they are variants of other already classified disorders.

2. Axis B

Axis B lists tests and procedures that are performed in the practice of sleep dis-
orders medicine. The main tests include all-night polysomnography and the mul-
tiple sleep latency test (MSLT). Other medical tests that commonly may be rec-
ommended for patients who have sleep disorders also are listed in axis B.
Statement of the test name and code number is encouraged. Because  knowledge
of the objective features of many sleep disorders is still in its infancy, the axis B
system provides a means whereby abnormalities detected during polysomno-
graphic and other forms of testing can be stated and coded for statistical and data-
base purposes. A standardized means of documenting this information will assist
in allowing future research to determine which sleep abnormalities have particu-
lar diagnostic significance. Many sleep disorders clinicians will not want to code
abnormal procedure features; therefore, this coding system is devised primarily
for research purposes.

3. Axis C

Axis C comprises the medical and psychiatric disorders that are not primarily
sleep disorders in themselves. It is recommended that the appropriate ICD-9-CM
code number be used for coding these disorders. Any medical or psychiatric dis-
order that is relevant to a patient’s clinical care should be stated and coded by the
clinician.
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World Health Organization’s ninth revision of the ICD-9. The sleep-disorder diag-
noses in ICD-9-CM are organized under two major headings, “The specific 
disorders of sleep of non-organic origin” (ICD #307.4) and “The sleep distur-
bances” (ICD #780.5). Subdivisions of these two ICD-9-CM categories are part-
ly based upon the headings and disorders of the 1979 ASDC DCSAD. The ICSD
classification committee assigned a single ICD-9-CM code number to each disor-
der listed in the ICSD. Because the ICD-9-CM headings were listed within 
the unsatisfactory divisions of organic and nonorganic sections, the sleep disor-
ders listed in the ICSD had to be coded under these headings (see ICD-9-CM 
main sleep listing in Appendix A). Sleep disorders coded in sections other than
#307.4 and #780.5 retained their original ICD-9-CM code number in the new 
classification.

C. DSM-III-R

The revision of the American Psychiatric Association’s Diagnostic and
Statistical Manual III was under way when the ICSD was in development. DSM-
III-R contains an abbreviated list of sleep disorders that serves the purposes of the
overall DSM-III-R classification but is not compatible with the ICSD. 

D. Organization of the ICSD

The ICSD consists of disorders primarily associated with disturbances of sleep
and wakefulness, as well as disorders that intrude into or occur during sleep. The
classification provides a unique code number for each sleep disorder so that dis-
orders can be efficiently tabulated for diagnostic, statistical, and research purpos-
es. The primary aim of the text is to provide useful diagnostic information.
Diagnostic, severity, and duration criteria are presented, as is an axial system
whereby clinicians can standardize the presentation of relevant information
regarding a patient’s disorder.

The axial system assists in reporting appropriate diagnostic information, either
in the clinical summaries or for database purposes. The first axis, axis A, contains
the primary diagnoses of the ICSD, such as narcolepsy. These diagnoses are stat-
ed according to the recommendations in the text material of this volume. The sec-
ond axis, axis B, contains the names of the procedures performed, such as
polysomnography, or the names of particular abnormalities present on diagnostic
testing, such as the number of sleep-onset rapid eye movement (REM) periods
seen on multiple sleep latency testing. The third axis, axis C, contains ICD-9-CM
medical diagnoses that are not sleep disorders, such as hypertension. axis C con-
tains other diagnoses that are relevant to the patient’s medical assessment and are
included for planning treatment or predicting patient outcome.

The axial system was organized so that a specific ICD-9-CM code number
could be given on each axis. A specialized code number, the ICSD research sleep
code, can be given for coding information to modify the sleep diagnosis, such as
the main symptom, and the severity or duration of the disorder. ICD-9-CM code
numbers can also be given for documenting sleep tests and procedures. Additional



INTRODUCTION 7

7. Age of Onset

This section includes the age range within which the clinical features first
becomes apparent.

8. Sex Ratio

This section includes the relative frequency with which the disorder is diag-
nosed in each sex.

9. Familial Pattern

This section states whether the disorder is more common among biologically
related family members than in the general population. The presence of a disor-
der in several family members, however, does not necessarily mean that the dis-
order has a genetic basis.

10. Pathology

This section describes, if known, the gross or microscopic pathologic features
of the disorder. When the exact pathologic basis of the sleep disorder is not
known, the pathology of the underlying medical disorder is presented.

11. Complications

This section includes other disorders or events that may develop during the
course of the disorder. Separating complications from the associated features may
be difficult for many disorders; therefore, the reader sometimes is referred to the
section on associated features.

12. Polysomnographic Features

This section presents the characteristic polysomnographic features of the dis-
order, including the best diagnostic polysomnographic measures. Information
may be presented on the number of nights of polysomnographic recording
required for diagnosis and whether certain special conditions are necessary for
appropriate interpretation of the polysomnographic results. Where appropriate,
information is given on diagnostic features seen on the MSLT.

13. Other Laboratory Features

This section describes features of laboratory tests, other than polysomnograph-
ic procedures, that aid in either establishing the diagnosis or eliminating other dis-
orders that may have a similar presentation. Such tests may include blood tests,
electroencephalographic studies, brain imaging, and temperature recordings.
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E. Text Content

The text of each disorder has been developed in a standardized manner to
ensure the comprehensiveness of descriptions and consistency among sections.
The major heading of the disorder is followed by the ICSD code number in paren-
theses. The following subheadings are used in each text:

1. Synonyms and Key Words

This section includes terms and phrases that have been used or are currently
used to describe the disorder. In the medical and psychiatric section, diagnoses are
given, with their respective ICD-9-CM number given in parentheses; the names of
disorders pertaining to the text that are included under a different ICD-9-CM code
number are also included here. Other disorders included in ICD-9-CM under the
overall diagnostic group heading or code number may be excluded from the text
description and, therefore, may have a separate text; such disorders are indicated
as being excluded from the text. When appropriate, an explanation is given for the
choice of the preferred name of the disorder.

2. Essential Features

This section includes one or two paragraphs that describe the predominant
symptoms and main features of the disorder.

3. Associated Features

This section contains those features that are often but not invariably present. It
also includes complications that may be a direct consequence of the disorder.

4. Course

This section describes the usual clinical course and outcome of the untreated
disorder.

5. Predisposing Factors

This section describes internal as well as external factors that increase the
patient’s risk of developing the disorder.

6. Prevalence

This section presents the prevalence of the specific sleep disorder, if the preva-
lence is known. The prevalence is the proportion of individuals who at some time
have a disorder. For some disorders, the exact prevalence is unknown, and only
the prevalence of the underlying medical disorder can be stated.
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according to specific information given in the text of each disorder. Duration has
relevance to clinical investigation and patient management. For example, the
patient with a disorder of acute duration may be examined and treated differently
from a patient presenting with the same but chronic disorder. As with the diag-
nostic and severity criteria, future research will refine the duration criteria.

19. Bibliography

Approximately five references selected from the world literature present the
cardinal clinical and diagnostic features of the disorder. Classic articles from a
variety of authors and sources have been selected, and the number of abstracts and
review articles is limited.

F. Axis B: Procedure Codes

This section contains a listing of medical procedures with the corresponding
ICD-9-CM code numbers. In order to allow greater specificity for tests used in the
practice of sleep disorders medicine, an expanded code number is used.

G. ICSD Coding System

This section describes the ICSD coding system that has been developed specif-
ically to code symptoms, the severity and duration criteria, and the features seen
during polysomnographic testing.

1. Axis B: Procedure Feature Codes

Listed here are the normal and abnormal procedure features seen during
polysomnography or during other tests that can be coded in the ICSD coding 
system.

2. Database

To facilitate record keeping of the sleep disorders encountered, a database sys-
tem has been devised. The purpose of this database is to establish a format for epi-
demiologic tracking of sleep disorders at sleep disorders centers.

H. Differential-Diagnosis Listing

The 1979 DCSAD demonstrated that a differential-diagnostic listing was use-
ful for clinical and teaching purposes. A differential-diagnostic listing of the three
main presenting sleep complaints is insomnia, excessive sleepiness, and sympto-
matic or asymptomatic abnormal events during sleep. These symptoms are used
as subheadings, and the disorders are organized in a uniform manner in each sec-
tion. The subgroups are partly descriptive and suggest a diagnosis from informa-
tion available at initial presentation.
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14. Differential Diagnosis

This section includes disorders that have similar symptoms or features and that
should be distinguished from the disorder under discussion.

15. Diagnostic Criteria

The presence of diagnostic criteria in the ICSD is a major change from the
1979 DCSAD, which did not contain specific diagnostic criteria for each individ-
ual disorder. Diagnostic criteria were considered by the classification committee
to be helpful not only for clinical but also for research purposes. Criteria are pre-
sented that allow for the unequivocal diagnosis of a particular disorder. From
these criteria, the minimal criteria necessary to make a particular diagnosis are
presented. The final assignment of a particular diagnosis depends upon clinical
judgment, and the criteria do not exclude those disorders in which there may be
variability of the clinical features. However, the inclusion of guidelines for diag-
nostic purposes is useful for most clinicians, not only to aid in establishing a diag-
nosis, but also to provide a checklist of additional information required to sub-
stantiate an otherwise unclear diagnosis. These criteria should provoke discussion
and appropriate clinical testing in field trials to refine and enhance their diagnos-
tic reliability. Future editions of this manual will include revisions and adjust-
ments of the criteria.

16. Minimal Criteria

The minimal criteria aid in the early diagnosis of a sleep disorder, usually
before diagnostic testing. The main diagnostic criteria assist in making a final
diagnosis; however, all the information required may not be available, and appro-
priate diagnostic testing, such as polysomnography, may not be widely accessible.
Therefore, the minimal criteria are mainly for general clinical practice or for mak-
ing a provisional diagnosis. For sleep specialists, most minimal criteria are unre-
liable for an unequivocal diagnosis and, therefore, are unacceptable for research
purposes. The minimal criteria usually are dependent upon the available patient
history and clinical features. Objective testing is included in the minimal criteria
when it is essential to define a disorder.

17. Severity Criteria

Criteria have been developed to specify the severity of a disorder. A relatively
simple three-part classification into “mild,” “moderate,” and “severe” is available
for clinical- and research-coding purposes. For most disorders, an exact numeri-
cal value for differentiating severity levels was avoided. The severity criteria usu-
ally depend upon clinical judgment. As with the diagnostic criteria, ongoing
research will refine the severity criteria.

18. Duration Criteria

Duration criteria allow the clinician to categorize how long a particular disor-
der has been present. Durations are grouped as “acute,” “subacute,” and “chronic,”
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4. ICD-9-CM Main Sleep Listings

All relevant disorders listed in the ICSD are presented under the two main ICD-
9-CM subheading code numbers, #307.4 and #708.5. The ICSD coding system is
derived from this numerical list, which is a revision of that published in the offi-
cial ICD-9-CM classification volume.

5. Common Procedural Terminology

The American Medical Association has published a list of the names and
appropriate procedure-code numbers of services and procedures performed by
physicians. The code numbers recommended by the American Medical
Association for sleep disorders diagnostic testing are presented in this section.
This list of code numbers is particularly useful for reimbursement coding 
purposes.

6. Field Trials

A brief review of the importance of field trials in maximizing the sensitivity
and specificity of diagnostic criteria is presented.

L. Appendix B

Appendix B contains the following information directly pertaining to the first
edition of the DCSAD, published in the journal Sleep in 1979:

1. Introduction

The original introduction of the DCSAD of 1979 is reprinted as background
information on both the development of the classification of sleep disorders and
the rationale behind the format of the initial classification.

2. ASDC Classification

This section contains the complete 1979 DCSAD, along with the ASDC codes
and original ICD-9-CM code numbers.

3. Comparative Listing

A comparative listing of the DCSAD and the current ICSD is presented, as are
the prior ASDC code numbers and the new ICD-9-CM code numbers used in the
ICSD. This list aids the clinician familiar with the 1979 classification in finding
the new terminology and code numbers.
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I. Glossary

An expanded and revised version of the glossary contained in the 1979 DCSAD
defines the terms used in the manual. Many new terms have been added, and some
original terms have been redefined. The committee recommends that these terms
and definitions be widely used and standardized. Approval for the reproduction of
this glossary should be sought from the AASM.

J. General Bibliography

A short bibliography is provided to assist in obtaining additional information
on the disorders presented in the ICSD. The bibliography is not exhaustive and
includes only books of classic importance or that provide current, additional clin-
ical information. The ICSD is not intended to be comprehensive in its description
of individual sleep disorders or to provide therapeutic guidelines. The primary
aim of this manual is to provide diagnostic information; therefore, new research
results and an in-depth discussion of pathophysiology are not presented here. The
bibliography provides sources for obtaining that additional information.

K. Appendix A

1. Listing by Medical System

Grouping specific sleep disorders under associated medical specialties may be
useful for categorization; however, many sleep disorders cannot be attributed to a
single medical specialty, and, therefore, this listing cannot be unequivocal.
Appendix A contains such a list according to the ICD-9 headings. The first sec-
tion, the mental disorders, is divided in an unconventional manner into five sub-
sections: developmental sleep disorders, behavioral sleep disorders, circadian
rhythm sleep disorders, environmental sleep disorders, and psychopathologic dis-
orders. This subgrouping was chosen to organize the large number of disorders
listed in the mental disorders section. The other sections conform to usual med-
ical specialty practice.

2. ICSD Alphabetic Listing

An alphabetic listing of all disorders contained in the ICSD is presented with
ICD-9-CM code numbers. This list assists the clinician in finding the appropriate
code number for a specific sleep disorder.

3. ICSD Listing by ICD-9-CM Code Number

The disorders of the ICSD are presented in numerical sequence by ICD-9-CM
code number, allowing the name of a sleep disorder to be determined from a
known ICD-9-CM code number.
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The International Classification of Sleep Disorders (ICSD) uses a multiaxial
system for stating and coding diagnoses both in clinical reports or for data base
purposes. The axial system uses International Classification of Diseases (ICD-9-
CM) coding wherever possible. Additional codes are included for procedures and
physical signs of particular interest to sleep disorders clinicians and researchers.
Modifying information, such as severity, duration, and symptoms, also can be
specified and coded by a special ICSD sleep code, which is presented on page
314. Diagnoses and procedures are listed and coded on three main “axes.”

The axial system is arranged as follows:

Axis A ICSD Classification of Sleep Disorders
Axis B ICD-9-CM Classification of Procedures
Axis C ICD-9-CM Classification of Diseases (nonsleep diagnoses)

Short Version

Most clinicians will not wish to either code or state modifiers but only will
want to state the main diagnoses, procedures performed, and associated ICD-9-
CM code numbers. A recommended short version of the axial system is present-
ed here.

Axis A

Axis A comprises the main diagnoses of the ICSD. These disorders are
described in the body of the text of this manual.

The main diagnostic code consists of the ICD-9 three- or four-digit numeric
code, e.g.,

Narcolepsy 347
Specific Sleep Disorders of Nonorganic Origin 307.4

The North American Clinical Modification version of ICD-9 (i.e., ICD-9-CM)
has expanded the four-digit code of the sleep disorders to the fifth digit to allow
greater specificity, e.g.,

Sleepwalking 307.46

The first edition of the Diagnostic Classification of Sleep and Arousal
Disorders (DCSAD) expanded the five-digit rubric to the sixth-digit level for even
greater specificity, e.g.,

Sleep Terrors 307.46-1
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4. Alphabetic Comparative Listing

In this section, the DCSAD is listed alphabetically together with the new ICSD
terminology and recommended ICD-9-CM code numbers. The reader unfamiliar
with the organization of the DCSAD classification can locate the new ICSD term
and code number according to previous terminology.

M. Index

The index contains the ICSD diagnoses and diagnostic terms. In addition, this
index contains terms that were previously used in the 1979 DCSAD and other
terms that may have been replaced by new terminology.
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14 THE AXIAL SYSTEM

The code numbers of the first edition of the DCSAD are retained in this classi-
fication where appropriate. Most of the ICSD code numbers are fully compatible
with those of the first edition of the DCSAD.

More than one diagnosis can be stated on axis A; however, the diagnosis that is
the focus of attention and treatment is listed first, with any additional diagnoses
listed in order of clinical importance, e.g.,

Axis A Narcolepsy 347
Periodic limb movement disorder 780.52-4

For diagnoses that produce sleep disturbance but are not included in the dys-
somnias, parasomnias, or proposed sleep disorders sections of the classification,
the appropriate ICD-9-CM code number is used on axis A, e.g.,

Axis A Fatal Familial Insomnia 337.9
Sleep-related Asthma 493

Axis B

Axis B comprises the ICD-9-CM’s classification of procedures. This listing is
used to specify laboratory or operative procedures, e.g.,

Axis B Polysomnogram 89.17
Multiple Sleep Latency Test 89.18

Axis C

Axis C diagnoses are the “nonsleep” diagnoses (diagnoses other than the ICSD
diagnoses) listed in the ICD-9 or ICD-9-CM diagnostic classification of diseases.
In North America, the use of the ICD-9-CM code number is preferred because it
gives greater specificity; however, the ICD-9 code number is adequate for use
where access to the ICD-9-CM is limited. The ICD-9-CM code numbers are com-
patible with the ICD-9 code numbers. The diagnoses and code numbers are listed
in order of clinical importance to the patient, e.g.,

Axis C Recurrent Depression 296.3
Hypertension 401

Summary (Short Version)

The clinician states the diagnoses in the clinical report in a manner similar to
the following example:

Axis A Narcolepsy 347
Periodic limb movement disorder 780.52-4

Axis B Polysomnogram 89.17
Multiple Sleep Latency Test 89.18

Axis C Recurrent Depression 296.3
Hypertension 401

INTERNATIONAL CLASSIFICATION OF
SLEEP DISORDERS

Classification Outline

1. Dyssomnias
A. Intrinsic Sleep Disorders
B. Extrinsic Sleep Disorders
C. Circadian Rhythm Sleep Disorders

2. Parasomnias

A. Arousal Disorders
B. Sleep-Wake Transition Disorders
C. Parasomnias Usually Associated with REM Sleep
D. Other Parasomnias

3. Sleep Disorders Associated with Mental, Neurologic, or 
Other Medical Disorders

A. Associated with Mental Disorders
B. Associated with Neurologic Disorders
C. Associated with Other Medical Disorders

4. Proposed Sleep Disorders

1. DYSSOMNIAS

A. Intrinsic Sleep Disorders

1. Psychophysiologic Insomnia . . . . . . . . . . . . . . . . . . . . . . . 307.42-0
2. Sleep State Misperception . . . . . . . . . . . . . . . . . . . . . . . . . 307.49-1
3. Idiopathic Insomnia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 780.52-7
4. Narcolepsy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347
5. Recurrent Hypersomnia . . . . . . . . . . . . . . . . . . . . . . . . . . . 780.54-2
6. Idiopathic Hypersomnia. . . . . . . . . . . . . . . . . . . . . . . . . . . 780.54-7
7. Post-traumatic Hypersomnia . . . . . . . . . . . . . . . . . . . . . . . 780.54-8
8. Obstructive Sleep Apnea Syndrome . . . . . . . . . . . . . . . . . . 780.53-0
9. Central Sleep Apnea Syndrome . . . . . . . . . . . . . . . . . . . . . 780.51-0

10. Central Alveolar Hypoventilation Syndrome . . . . . . . . . . . 780.51-1
11. Periodic Limb Movement Disorder . . . . . . . . . . . . . . . . . . 780.52-4
12. Restless Legs Syndrome . . . . . . . . . . . . . . . . . . . . . . . . . . 780.52-5
13. Intrinsic Sleep Disorder NOS. . . . . . . . . . . . . . . . . . . . . . . 780.52-9
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3. Sleep-Related Abnormal Swallowing Syndrome . . . . . . . . 780.56-6
4. Nocturnal Paroxysmal Dystonia. . . . . . . . . . . . . . . . . . . . . 780.59-1
5. Sudden Unexplained Nocturnal Death Syndrome. . . . . . . . 780.59-3
6. Primary Snoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 786.09-1
7. Infant Sleep Apnea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 770.80
8. Congenital Central Hypoventilation Syndrome . . . . . . . . . . . 770.81
9. Sudden Infant Death Syndrome . . . . . . . . . . . . . . . . . . . . . . . 798.0

10. Benign Neonatal Sleep Myoclonus . . . . . . . . . . . . . . . . . . 780.59-5
11. Other Parasomnia NOS . . . . . . . . . . . . . . . . . . . . . . . . . . . 780.59-9

3. SLEEP DISORDERS ASSOCIATED WITH MENTAL, NEUROLOGIC, OR
OTHER MEDICAL DISORDERS

A. Associated with Mental Disorders. . . . . . . . . . . . . . . . . . . . . . . . 290-319
1. Psychoses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290-299
2. Mood Disorders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296-301, 311
3. Anxiety Disorders . . . . . . . . . . . . . . . . . . . . . . . . . . . 300, 308, 309
4. Panic Disorders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300
5. Alcoholism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303, 305

B. Associated with Neurologic Disorders . . . . . . . . . . . . . . . . . . . . 320-389
1. Cerebral Degenerative Disorders. . . . . . . . . . . . . . . . . . . . . 330-337
2. Dementia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331
3. Parkinsonism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332
4. Fatal Familial Insomnia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337.9
5. Sleep-Related Epilepsy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345
6. Electrical Status Epilepticus of Sleep . . . . . . . . . . . . . . . . . . . 345.8
7. Sleep-Related Headaches. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346

C. Associated with Other Medical Disorders
1. Sleeping Sickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 086
2. Nocturnal Cardiac Ischemia . . . . . . . . . . . . . . . . . . . . . . . . 411-414
3. Chronic Obstructive Pulmonary Disease . . . . . . . . . . . . . . . 490-496
4. Sleep-Related Asthma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 493
5. Sleep-Related Gastroesophageal Reflux . . . . . . . . . . . . . . . . 530.81
6. Peptic Ulcer Disease. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531-534
7. Fibromyalgia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729.1

4. PROPOSED SLEEP DISORDERS
1. Short Sleeper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.49-0
2. Long Sleeper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.49-2
3. Subwakefulness Syndrome . . . . . . . . . . . . . . . . . . . . . . . . 307.47-1
4. Fragmentary Myoclonus . . . . . . . . . . . . . . . . . . . . . . . . . . 780.59-7
5. Sleep Hyperhidrosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 780.8
6. Menstrual-Associated Sleep Disorder . . . . . . . . . . . . . . . . 780.54-3
7. Pregnancy-Associated Sleep Disorder . . . . . . . . . . . . . . . . 780.59-6
8. Terrifying Hypnagogic Hallucinations . . . . . . . . . . . . . . . . 307.47-4
9. Sleep-Related Neurogenic Tachypnea . . . . . . . . . . . . . . . . 780.53-2

10. Sleep-Related Laryngospasm. . . . . . . . . . . . . . . . . . . . . . . 780.59-4
11. Sleep Choking Syndrome . . . . . . . . . . . . . . . . . . . . . . . . . 307.42-1
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B. Extrinsic Sleep Disorders

1. Inadequate Sleep Hygiene . . . . . . . . . . . . . . . . . . . . . . . . . 307.41-1
2. Environmental Sleep Disorder . . . . . . . . . . . . . . . . . . . . . . 780.52-6
3. Altitude Insomnia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.0
4. Adjustment Sleep Disorder . . . . . . . . . . . . . . . . . . . . . . . . 307.41-0
5. Insufficient Sleep Syndrome . . . . . . . . . . . . . . . . . . . . . . . 307.49-4
6. Limit-setting Sleep Disorder . . . . . . . . . . . . . . . . . . . . . . . 307.42-4
7. Sleep-onset Association Disorder. . . . . . . . . . . . . . . . . . . . 307.42-5
8. Food Allergy Insomnia . . . . . . . . . . . . . . . . . . . . . . . . . . . 780.52-2
9. Nocturnal Eating (Drinking) Syndrome . . . . . . . . . . . . . . . 780.52-8

10. Hypnotic-Dependent Sleep Disorder . . . . . . . . . . . . . . . . . 780.52-0
11. Stimulant-Dependent Sleep Disorder . . . . . . . . . . . . . . . . . 780.52-1
12. Alcohol-Dependent Sleep Disorder . . . . . . . . . . . . . . . . . . 780.52-3
13. Toxin-Induced Sleep Disorder . . . . . . . . . . . . . . . . . . . . . . 780.54-6
14. Extrinsic Sleep Disorder NOS . . . . . . . . . . . . . . . . . . . . . . 780.52-9

C. Circadian-Rhythm Sleep Disorders

1. Time Zone Change (Jet Lag) Syndrome. . . . . . . . . . . . . . . 307.45-0
2. Shift Work Sleep Disorder . . . . . . . . . . . . . . . . . . . . . . . . . 307.45-1
3. Irregular Sleep-Wake Pattern . . . . . . . . . . . . . . . . . . . . . . . 307.45-3
4. Delayed Sleep-Phase Syndrome. . . . . . . . . . . . . . . . . . . . . 780.55-0
5. Advanced Sleep-phase Syndrome . . . . . . . . . . . . . . . . . . . 780.55-1
6. Non-24-Hour Sleep-Wake Disorder . . . . . . . . . . . . . . . . . . 780.55-2
7. Circadian Rhythm Sleep Disorder NOS . . . . . . . . . . . . . . . 780.55-9

2. PARASOMNIAS

A. Arousal Disorders

1. Confusional Arousals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.46-2
2. Sleepwalking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.46-0
3. Sleep Terrors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.46-1

B. Sleep-Wake Transition Disorders

1. Rhythmic movement Disorder . . . . . . . . . . . . . . . . . . . . . . . . 307.3
2. Sleep Starts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.47-2
3. Sleep Talking. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.47-3
4. Nocturnal Leg Cramps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729.82

C. Parasomnias Usually Associated with REM Sleep

1. Nightmares . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.47-0
2. Sleep Paralysis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 780.56-2
3. Impaired Sleep-Related Penile Erections . . . . . . . . . . . . . . 780.56-3
4. Sleep-Related Painful Erections . . . . . . . . . . . . . . . . . . . . . 780.56-4
5. REM Sleep-Related Sinus Arrest . . . . . . . . . . . . . . . . . . . . 780.56-8
6. REM Sleep Behavior Disorder. . . . . . . . . . . . . . . . . . . . . . 780.59-0

D. Other Parasomnias

1. Sleep Bruxism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306.8
2. Sleep Enuresis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 788.36-0
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1. C. Circadian Rhythm Sleep Disorders

Circadian rhythm sleep disorders are disorders that are related to the timing of
sleep within the 24-hour day. Some of these disorders are influenced by the tim-
ing of the sleep period that is under the individual’s control (e.g., shift work or
time-zone change), whereas others are disorders of neurologic mechanisms (e.g.,
irregular sleep-wake pattern and advanced sleep-phase syndrome). Some of these
disorders can be present in both an intrinsic and extrinsic form; however, their
common linkage through chronobiologic, pathophysiologic mechanisms dictates
their recognition as a homogeneous group of disorders.

2. Parasomnias

The parasomnias (i.e., the disorders of arousal, partial arousal, and sleep-stage
transition) are disorders that intrude into the sleep process and are not primarily
disorders of sleep and wake states per se. These disorders are manifestations of
central nervous system activation, usually transmitted through skeletal muscle or
autonomic nervous system channels. They are divided into four groups: arousal
disorders, sleep-wake transition disorders, parasomnias usually associated with
rapid eye movement (REM) sleep, and other parasomnias.

2. A. Arousal Disorders

Arousal disorders are manifestations of partial arousal that occur during sleep.
These disorders are the “classic” arousal disorders that appear to be primarily dis-
orders of normal arousal mechanisms.

2. B. Sleep-Wake Transition Disorders

Sleep-wake transition disorders are those that occur mainly during the transi-
tion from wakefulness to sleep or from one sleep stage to another. Although under
some circumstances these disorders can occur within specific sleep stages, this is
usually the exception rather than the rule.

2. C. Parasomnias Usually Associated with REM Sleep

The parasomnias usually associated with REM sleep have their onset during
the REM sleep stage; some of these REM sleep parasomnias do occur during
other sleep stages, but this occurrence is rare.

2. D. Other Parasomnias

Other parasomnias are those parasomnias that do not fall into the categories of
arousal disorders, sleep-wake transition disorders, or parasomnias associated with
REM sleep.

3. Sleep Disorders Associated with Mental,
Neurologic, or Other Medical Disorders

This section lists those disorders that are not primarily sleep disorders but are
mental, neurologic, or other medical disorders that have either sleep disturbance
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Classification

The International Classification of Sleep Disorders (ICSD) was produced pri-
marily for diagnostic and epidemiologic purposes so that disorders could be
indexed and morbidity and mortality information could be recorded and retrieved.
This classification is not intended to provide a differential diagnostic listing of
sleep and arousal disorders. A differential diagnostic listing is presented on page
331 and is included to assist the clinician in diagnosing disease related to one of
three major sleep symptoms: insomnia, excessive sleepiness, or an abnormal
event during sleep.

The ICSD is consistent in style with International Classification of Diseases
(ICD-9-CM) classifications for disorders affecting systems such as the cardiovas-
cular or respiratory. 

The ICSD consists of four categories. The first category comprises the dys-
somnias (i.e., the disorders of initiating and maintaining sleep and the disorders
of excessive sleepiness). The second category, the parasomnias, comprises the dis-
orders of arousal, partial arousal, or sleep stage transition, which do not cause a
primary complaint of insomnia or excessive sleepiness. The third category, sleep
disorders associated with mental, neurologic, or other medical disorders, com-
prises disorders with a prominent sleep complaint that is felt to be secondary to
another condition. The fourth category, proposed sleep disorders, includes those
disorders for which there is insufficient information available to confirm their
acceptance as definitive sleep disorders.

Textual content is included for all the ICSD disorders that are listed in Axis A.

1. Dyssomnias

The dyssomnias are the disorders that produce either difficulty initiating or
maintaining sleep or excessive sleepiness. This section is divided into three
groups of disorders: intrinsic sleep disorders, extrinsic sleep disorders, and circa-
dian rhythm sleep disorders.

1. A. Intrinsic Sleep Disorders

Intrinsic sleep disorders either originate or develop within the body or arise
from causes within the body. Psychologic and medical disorders producing a pri-
mary sleep disorder are listed here. Disorders arising within the body that are not
primary sleep disorders are listed under Section 3, sleep disorders associated with
mental, neurologic, or other medical disorders.

1. B. Extrinsic Sleep Disorders

Extrinsic sleep disorders either originate or develop from causes outside of the
body. External factors are integral in producing these disorders. Removal of the
external factor usually is associated with resolution of the sleep disturbance unless
another sleep disorder develops during the course of the sleep disturbance (e.g.,
psychophysiologic insomnia may follow removal of an external factor responsi-
ble for the development of an adjustment sleep disorder).



Criteria

Diagnostic Criteria

The diagnostic criteria have been developed to aid in the diagnosis of a partic-
ular disorder. They are dependent upon the information contained within the text
of the disorder and should not be viewed as being entirely independent. For exam-
ple, the criterion for cataplexy is dependent upon compatibility with the descrip-
tion of cataplexy given in the text.

The text for each disorder contains a list of criteria that have been organized
according to the following format:

The first item contains the principal complaint or form of presentation. Some
disorders may be asymptomatic and have features observed by others, such
as in periodic limb movement disorder, whereas many disorders are entirely
dependent upon a principal complaint, such as a complaint of insomnia in
idiopathic insomnia.

The second item usually refers to the pathophysiologic abnormality underly-
ing the disorder, as contrasted with the subjective complaint (e.g., frequent
episodes of shallow breathing in the criteria for central alveolar hypoventila-
tion syndrome and a delay in the timing of the major sleep episode in delayed
sleep-phase syndrome).

The third, and sometimes fourth and fifth items, are the associated features that
aid in the diagnosis (e.g., removal of the allergen associated with improved
sleep in food allergy insomnia, and the presence of sleep paralysis and hyp-
nagogic hallucinations in narcolepsy).

The next item is the objective documentation of the disorder or documentation
that some other disorder does not produce the primary complaint (e.g.,
polysomnographic evidence of central sleep apneic episodes confirms a diag-
nosis of central sleep apnea syndrome).

The following item indicates the medical and mental disorders that may or
may not be present for the particular diagnosis to be made (e.g., a diagnosis
of psychophysiologic insomnia cannot be made in the presence of a diagno-
sis of depression).

The final criterion indicates the sleep disorders that may or may not be present
in order for a diagnosis to be made (e.g., a diagnosis of sleep terrors can be
made if nightmares coexist; however, a diagnosis of non-24-hour sleep-wake
disorder cannot be made in the presence of a diagnosis of delayed sleep-
phase syndrome).

The diagnostic criteria have been developed to aid in establishing the unequiv-
ocal presence of a particular disorder; they are not the minimal criteria necessary
for diagnosis. The diagnostic criteria should be viewed as an aid to the clinician
in deciding what factors must be present if there is some doubt about the existence
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or excessive sleepiness as a major feature of the disorder. This listing of mental,
neurologic, or other medical disorders is not intended to include all mental and
medical disorders that affect sleep or wakefulness. It does include, however, those
disorders most commonly associated with sleep symptoms.

4. Proposed Sleep Disorders

This section lists those disorders for which there is insufficient information
available to confirm the unequivocal existence of the disorder (e.g., subwakeful-
ness syndrome). Most newly described sleep disorders fall under this category
until replicated data are available in the literature (e.g., sleep choking syndrome).
Some sleep disorders that are controversial as to whether they are the extremes of
the normal range or represent a definitive disorder of sleep also are included here
(e.g., short and long sleepers).

Symptom

The sleep symptom associated with the diagnosis can be stated on Axis A if
desired (e.g., obstructive sleep apnea syndrome associated with excessive sleepi-
ness). Statement of the symptom is essential for disorders listed in the medical or
psychiatric section that are not preceded by the term sleep-related, such as depres-
sion, which should be stated with the major sleep symptom (e.g., depression asso-
ciated with insomnia).

The symptom can be coded for research purposes by the ICSD code as
described on page 317.
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Sleepiness

Mild Sleepiness: This term describes sleep episodes that are present only dur-
ing times of rest or when little attention is required. Situations in which mild
sleepiness may become evident include but are not limited to watching television,
reading while lying down in a quiet room, or being a passenger in a moving vehi-
cle. Mild sleepiness may not be present every day. The symptoms of mild sleepi-
ness produce a minor impairment of social or occupational function.

This degree of sleepiness is usually associated with a multiple sleep latency test
(MSLT) mean sleep latency of 10 to 15 minutes.

Moderate Sleepiness: This term describes sleep episodes that are present daily
and that occur during very mild physical activities requiring, at most, a moderate
degree of attention. Examples of situations in which moderate sleepiness occur
include during concerts, movies, theater performances, group meetings and dri-
ving. The symptoms of moderate sleepiness produce a moderate impairment of
social or occupational function.

This degree of sleepiness is usually associated with an MSLT mean sleep laten-
cy of 5 to 10 minutes.

Severe Sleepiness: This term describes sleep episodes that are present daily and
at times of physical activities that require mild to moderate attention. Situations
in which severe sleepiness may occur include during eating, direct personal con-
versation, driving, walking, and physical activities. The symptoms of severe
sleepiness produce a marked impairment of social or occupational function.

This degree of sleepiness is usually associated with an MSLT mean sleep laten-
cy of less than 5 minutes.

Insomnia

Mild Insomnia: This term describes an almost nightly complaint of an insuffi-
cient amount of sleep or not feeling rested after the habitual sleep episode. It is
accompanied by little or no evidence of impairment of social or occupational
functioning. Mild insomnia often is associated with feelings of restlessness, irri-
tability, mild anxiety, daytime fatigue, and tiredness.

Moderate Insomnia: This term describes a nightly complaint of an insufficient
amount of sleep or not feeling rested after the habitual sleep episode. It is accom-
panied by mild or moderate impairment of social or occupational functioning.
Moderate insomnia always is associated with feelings of restlessness, irritability,
anxiety, daytime fatigue, and tiredness.

Severe Insomnia: This term describes a nightly complaint of an insufficient
amount of sleep or not feeling rested after the habitual sleep episode. It is accom-
panied by severe impairment of social or occupational functioning. Severe insom-
nia is associated with feelings of restlessness, irritability, anxiety, daytime fatigue,
and tiredness.
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of a disorder. The clinician’s judgment is the final arbiter of whether a particular
disorder is present, but the diagnostic criteria will help the clinician decide what
additional information or testing is required to confirm a diagnosis. Research
should be conducted only with patients who meet the full criteria for a disorder to
ensure homogeneity of the sample population. The minimal criteria necessary for
a diagnosis are given and described next.

Minimal Criteria

The minimal criteria are derived from the diagnostic criteria and represent
those parameters required to make a particular diagnosis. The minimal criteria and
the diagnostic criteria depend on the information contained within the text of the
disorder. These criteria should not be viewed as being entirely independent. For
example, the criterion of cataplexy is dependent upon compatibility with the
description given in the text.

These criteria do not establish the unequivocal presence of the disorder but do
enable the clinician to make a diagnosis when some information may not be avail-
able. For example, a diagnosis of narcolepsy can be made if the patient gives a
history of typical sleepiness and cataplexy. The disorder is not unequivocally pre-
sent, however, unless there has been objective documentation. In many situations,
polysomnographic confirmation of narcolepsy is not available or feasible.  The
clinician does have the right, however, to make a diagnosis solely based upon the
history of sleepiness and cataplexy.

Severity Criteria

The severity criteria have been established to aid in the determination of the
severity of a particular sleep disorder. In most disorders, these criteria reflect the
severity of the major presenting sleep symptom, such as the intensity of insomnia
or excessive sleepiness. A guide for determining the severity of these two symp-
toms is presented here.

In a few disorders, additional information is supplied to aid in determining
severity, such as the number of movements per hour of sleep (PLM index) in peri-
odic limb movement disorder. These criteria should be considered in addition to
the criteria for the primary symptom of either insomnia or excessive sleepiness.
For most disorders, however, the classification committee specifically avoided
providing numerical indexes to differentiate severity (e.g., in the sleep-related
breathing disorders). This was done because a single numerical cut point (such as
the apnea index) is often not an appropriate division between levels of severity,
and clinical judgment of several indexes of severity is considered superior.
Additional clinical information contained in the severity criteria indicates to the
clinician which parameters should be considered in deciding the severity of the
disorder.

It is emphasized that these criteria are a guide, are not absolute, and are to be
applied in conjunction with consideration of the patient’s clinical status. The cri-
teria for sleepiness and insomnia are described next.



DYSSOMNIAS

The dyssomnias are disorders that produce either excessive sleepiness or diffi-
culty in initiating or maintaining sleep. They are primarily the disorders contained
within the first two sections of the 1979 Diagnostic Classification of Sleep and
Arousal Disorders (DCSAD), i.e., the DIMS disorders, the disorders of initiating
and maintaining sleep (insomnias), and the DOES disorders, the disorders of
excessive somnolence. The dyssomnias are the major, or primary, sleep disorders
that are associated with disturbed sleep at night or impaired wakefulness. The sec-
ond section of the International Classification of Sleep Disorders (ICSD) com-
prises the parasomnias, which are sleep disorders that usually do not cause a com-
plaint of either insomnia or excessive sleepiness.

One major difference between the disorders in the first two sections of the 1979
DCSAD and the dyssomnias of the ICSD is that mental, neurologic, and other
medical disorders that secondarily produce sleep disturbance are listed separately
as the third section of the ICSD. The medical and mental disorders were listed in
the first two sections of the DCSAD. Because many mental, neurologic, and other
medical disorders can produce either insomnia or excessive sleepiness, an exhaus-
tive listing of all disorders is not provided. Only those disorders that are com-
monly seen in the practice of sleep disorders medicine are included within the sec-
tion of sleep disorders associated with mental, neurologic, and other medical dis-
orders. This division allows the dyssomnia section to comprise only the primary
sleep disorders with characteristic sleep features. Without the sleep features, the
dyssomnias would not exist. This distinction differentiates the dyssomnias from
the mental, neurologic, and other medical disorders that can exist without the
sleep disturbance being a fundamental part of the disorder.

The term dyssomnia is used in the ICSD in a slightly different sense than pre-
viously used. Formerly, the term dyssomnia was applied to any disorder of sleep
or wakefulness and included parasomnias as well as medical and mental disorders
that produce sleep disturbance. The more commonly used term sleep disorder is
now used in this general way to refer to all types of sleep disorders. The American
Psychiatric Association’s Diagnostic and Statistical Manual, third revision (DSM-
III-R), applies the term dyssomnia to those sleep disorders that can produce either
insomnia or excessive sleepiness, and excludes the parasomnias but includes men-
tal, neurologic, and other medical causes of sleep disturbance.

The dyssomnias include a heterogeneous group of disorders that originate in
different systems of the body. For example, in narcolepsy, a primary disorder of
the central nervous system is believed to be the cause, whereas in obstructive
sleep apnea syndrome, a physical obstruction in the upper airway may be the sole
cause. Some disorders that had been included in the first two sections of the
DCSAD are now included in the proposed sleep disorder section (e.g., short sleep-
er and long sleeper).
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The severity criteria can be coded for research purposes by the ICSD sleep
code on Axis A. The code is specified according to the instructions given in the
ICSD coding system section of this manual on page 317.

Duration Criteria

The duration criteria were established to allow the clinician to provide infor-
mation about the course of the disorder in terms of the length of time that a par-
ticular disorder has been present. These criteria do not provide information on the
rapidity of onset of a disorder. Such information can be conveyed by the use of
the term acute onset placed in brackets after a diagnosis (see discussion under the
ICSD coding system).

The duration criteria are presented under the subheadings of acute, subacute, or
chronic. The duration that applies to each disorder is specified in the text for that
particular disorder (e.g., acute duration for narcolepsy is the onset within 6
months of presentation, subacute presentation occurs within 6 to 12 months of the
onset, and a chronic disorder has been present for at least 12 months).

The duration criteria can be coded for research purposes by the ICSD sleep
code on axis A. The code is specified according to the instructions given in the
ICSD coding system section of this manual on page 317.
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Intrinsic Sleep Disorders

The intrinsic sleep disorders are primarily sleep disorders that either originate
or develop within the body or that arise from causes within the body. This section
contains only those disorders that are included in and defined by the group head-
ing of dyssomnias. Some sleep disorders that are due to processes arising within
the body are not listed in the intrinsic section but are listed in the sections of: para-
somnia; sleep disorders associated with mental, neurologic, or other medical dis-
orders; or proposed sleep disorders.

The list of intrinsic sleep disorders includes a varied group of disorders, some
of which–such as psychophysiologic insomnia, sleep state misperception, restless
legs syndrome, and idiopathic insomnia–are primarily disorders that produce
insomnia. Narcolepsy, recurrent hypersomnia, idiopathic hypersomnia, and post-
traumatic hypersomnia are primarily disorders of excessive sleepiness.
Obstructive sleep apnea syndrome, central sleep apnea syndrome, central alveolar
hypoventilation syndrome, and periodic limb movement disorder are disorders
that can produce a complaint of either insomnia or excessive sleepiness. The term
intrinsic implies that the primary cause of the disorder is an abnormality in phys-
iology or pathology within the body. For some disorders, however, external fac-
tors are clearly important in either precipitating or exacerbating the disorder. The
following examples are given to help explain the rationale in organizing the dis-
orders under the group heading of intrinsic.

Post-traumatic hypersomnia is an example of an intrinsic disorder that could
not exist without the occurrence of an external event that produced a head injury.
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The dyssomnias are divided into three major groups: intrinsic sleep disorders,
extrinsic sleep disorders, and circadian rhythm sleep disorders. These separate
divisions are provided to allow some organization of the disorders that can pro-
duce insomnia and excessive sleepiness. The divisions are based, in part, upon
pathophysiologic mechanisms. Because the circadian rhythm sleep disorders
share a common chronophysiologic basis, they were kept as a single group. Both
intrinsic and extrinsic factors may be involved in some of the circadian rhythm
sleep disorders; therefore, the relevant disorders are subdivided into the two types:
intrinsic and extrinsic.
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has frequently spent sleepless nights may cause conditioned arousal, as may
behaviors that lead up to the frustration of not sleeping, such as brushing teeth or
turning off the bedroom lights. Patients with externally conditioned arousal often
report that they sleep better away from their own bedroom and away from their
usual routines (e.g., in a motel, on the living room couch, or in the sleep labora-
tory). Because conditioning factors are not subjectively experienced, most
patients with conditioned arousal have no idea why they sleep so poorly.

Both internal and external associations are frequently learned during a bout of
insomnia caused by other precipitating factors, such as depression, pain, dis-
turbed sleep environment, or shift work. Psychophysiologic insomnia then per-
sists long after the precipitating factors have been removed. In other cases, how-
ever, the poor sleep develops gradually, “feeding on itself.” In these latter cases,
concerns about sleep quality grow progressively over months or years as sleep
gradually deteriorates, until the desire to obtain a good night’s sleep becomes the
person’s chief concern, while this same concern is in fact preventing sleep from
occurring.

A hallmark of psychophysiologic insomnia, then, is the patient’s focused
absorption on the sleep problem (while the same patient typically minimizes other
mental or emotional concerns). This heavy focus on insomnia continually inter-
feres with good sleep. Consequently, this type of insomnia remains rather fixed
over time, although occasional periods of better or worse sleep may occur either
“out of the blue” or in response to life events such as vacations or stress.

The diagnosis of psychophysiologic insomnia is not made in persons who can
be classified as having generalized anxiety syndromes, phobias, obsessive-
compulsive neurosis, major depression, or other DSM-III-R diagnosable psy-
chopathologies.

Associated Features: As in all insomnias, chronically poor sleepers tend to
note decreased feelings of well-being during the day. There is a deterioration of
mood and motivation; decreased attention, vigilance, energy, and concentration;
and an increase in fatigue and malaise but no objective sleepiness.

Although patients with psychopathologic insomnia have little overt psy-
chopathology, they tend to be guarded, with denial and repression often being
their main defenses. They typically are sensation avoiders, claiming that they do
not want to aggravate their insomnia by deviating from their daily routine. They
do show an increased incidence of stress-related psychophysiologic problems,
such as tension headaches or cold hands and feet.

Course: When not treated, psychophysiologic insomnia may last for years or
decades. In some cases, it may gradually worsen over time because a vicious cycle
of insomnia develops.

Predisposing Factors: Many patients were marginal, light sleepers even before
developing psychophysiologic insomnia. One might speculate that in these
patients an occasional, naturally occurring, poor night of sleep will reinforce the
learned sleep-preventing associations so that the associations cannot be extin-
guished over time. In addition, parental overconcern with sleep may also be a pre-
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However, the primary cause of the hypersomnia is believed to be of central ner-
vous system origin, and, because the disorder persists after the traumatic event has
terminated, it is listed, in the intrinsic section. Obstructive sleep apnea syndrome
can be induced by an external factor, such as alcohol ingestion, but the develop-
ment of the syndrome would not be possible without the internal factor of upper
airway obstruction; a predisposition to develop the disorder must also be present.

Some of the extrinsic sleep disorders may depend upon factors within the body
important for the expression of the sleep disturbance; external factors are essen-
tial, however, for the continuation of the sleep disturbance and, if they are not pre-
sent, the sleep disturbance does not occur. For example, although an adjustment
sleep disorder is due to psychologically stressful factors and, therefore, could be
considered to be internally generated, an external event is the cause and, if the fac-
tor is removed, the sleep disorder resolves. If the sleep disorder continues after
removal of the external factor, an intrinsic sleep disorder, such as psychophysio-
logic insomnia, has developed.

Psychophysiologic Insomnia (307.42-0)

Synonyms and Key Words: Learned insomnia, conditioned insomnia, func-
tionally autonomous insomnia, psychophysiologic arousal, chronic somatized
tension, internal arousal without psychopathology.

Essential Features:

Psychophysiologic insomnia is a disorder of somatized tension and learned
sleep-preventing associations that results in a complaint of insomnia and
associated decreased functioning during wakefulness.

Psychophysiologic insomnia is an objectively verifiable insomnia that develops
as a consequence of two mutually reinforcing factors: (a) somatized tension and
(b) learned sleep-preventing associations.

Individuals who have psychophysiologic insomnia typically react to stress with
somatized tension and agitation. The meaning of stressful events (other than
insomnia) is typically denied and repressed but manifests itself as increased phys-
iologic arousal (e.g., increased muscle tension, increased vasoconstriction, etc.).

Learned sleep-preventing associations not only exacerbate the state of high
somatized tension but also directly interfere with sleep. These associations can be
learned in response to either internal cognitions or external stimuli.

Learned internal associations consist mainly of a marked overconcern with the
inability to sleep. A vicious cycle then develops: the more one strives to sleep, the
more agitated one becomes, and the less able one is to fall asleep. Patients in
whom this internal factor (trying too hard to sleep) is a driving force for insomnia
often find that they fall asleep easily when not trying to do so (e.g., while watch-
ing television, reading, or driving). Conditioned external factors causing insomnia
often develop from the continued association of sleeplessness with situations and
behaviors that are related to sleep. Thus, simply lying in a bedroom in which one
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Differential Diagnosis: The diagnosis of psychophysiologic insomnia lies on a
continuum with a number of other diagnostic categories.

Inadequate Sleep Hygiene: Inadequate sleep hygiene is the preferred diagnosis
when negligence of good sleep hygiene is directly causing the insomnia, which
resolves after correction of the sleep hygiene. Psychophysiologic insomnia is the
preferred diagnosis to the extent that the insomnia has become independent of the
precipitating factors (i.e., patients will still sleep poorly even after they have
begun to maintain adequate sleep hygiene.

Affective Disorders: The issue is especially difficult in “masked” depression
(i.e., when the patient does not consciously experience sadness, hopelessness, or
helplessness). The discrimination, then, is often made on the basis of other “veg-
etative signs” of depression, such as loss of appetite, loss of libido, marked diur-
nal fluctuations in mood (morning being worst), digestive upsets (typically con-
stipation), etc. Recent life events that are likely to lead to depression (e.g., a seri-
ous loss) may also be considered, as may biologic markers of depression, such as
a short REM latency, dexamethasone nonsuppression, or early morning awaken-
ings. Finally, it is important that the diagnostician sense that chronic depression,
though covert, was a first event rather than a reaction to the frustrations of poor
sleep and resulting fatigue. Psychophysiologic insomnia is also often confused
with dysthymic-personality disease. Psychologic functioning before insomnia is
often the key. In dysthymic personalities, depressive features are often seen before
the insomnia develops.

Generalized Anxiety Disorder: Generalized anxiety disorder is the preferred
diagnosis when symptoms of anxiety pervade all of waking life and to the extent
that general adaptive functioning is significantly impaired. Psychophysiologic
insomnia is the preferred diagnosis when the symptoms focus on insomnia, the
consequences of which are present during wakefulness.

Although patients with psychophysiologic insomnia typically were marginal
sleepers during childhood and adolescence, they typically “got by,” except for
occasional poor nights around especially exciting or stressful events. The patient
with idiopathic insomnia, on the other hand, slept consistently poorly during
childhood.

Other Psychiatric Diagnoses: Psychophysiologic insomnia should not be the
main diagnosis if DSM-III-R diagnostic criteria are fulfilled for either an axis 1 or
an axis 2 diagnosis.

Diagnostic Criteria: Psychophysiologic Insomnia (307.42-0)

A. A complaint of insomnia is present and is combined with a complaint of
decreased functioning during wakefulness.

B. Indications of learned sleep-preventing associations are found and include
the following:
1. Trying too hard to sleep, suggested by an inability to fall asleep when

desired, but ease of falling asleep during other relatively monotonous
pursuits, such as watching television or reading.
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disposing factor, as may be anxious overconcern with one’s general health and
well-being or an increased sensitivity to the daytime effects of mild sleep depri-
vation.

Prevalence: In sleep disorders centers, about 15% of all insomniacs are diag-
nosed with psychophysiologic insomnia. The true incidence in the general popu-
lation is unknown. Learned sleep-preventing associations, while paramount in
psychophysiologic insomnia, also tend to play an important role in most other
forms of chronic insomnia.

Age of Onset: Rare in childhood or adolescence, psychophysiologic insomnia
typically starts in young adulthood (20s or 30s) and gradually exacerbates until
help is sought typically in middle adulthood.

Sex Ratio: The complaint of insomnia leading to a diagnosis of psychophysio-
logic insomnia is more frequently found in females.

Familial Pattern: A predisposition toward light marginal sleep seems to “run in
families” and may have a genetic basis. However, the concern with getting a good
night’s sleep and with issues of general health, emphasized in some households,
is more likely to be learned.

Pathology: None known.

Complications: Frequently found are the excessive use of hypnotics or alco-
hol, plus either administration of tranquilizers during the day to combat the som-
atized tension, or excessive use of caffeine or abuse of stimulants to combat
excessive fatigue. The chronic pattern of failure to attain good sleep may occa-
sionally generalize to other areas of psychologic functions, leading to a passive,
defeatist attitude.

Polysomnographic Features: The usual features indicating objective insom-
nia, such as increased sleep latency, increased wakefulness after sleep onset, and
decreased sleep efficiency, are found. There is an increase of stage 1 sleep and,
possibly, a decrease of delta sleep. There may be increased muscle tension and
increased electroencephalographic alpha production. There may be a reverse first-
night effect. If these patients sleep better in the laboratory than at home, they typ-
ically are aware of this circumstance and reveal embarrassment about it when
interviewed after the polysomnographic evaluation.

Other Laboratory Test Features: Psychologic testing will show the profile
described previously: malaise, guardedness, sensation avoidance, repression, and
denial. Physiologic tests may show high arousal (e.g., increased muscle tension,
cold hands and feet) or excessive physiologic reactivity to stress.
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Essential Features:

Sleep State misperception is a disorder in which a complaint of insomnia or
excessive sleepiness occurs without objective evidence of sleep disturbance.

The complaint appears to be a convincing and honest complaint of “insomnia”
made by an individual who lacks apparent psychopathology. Typically, the com-
plaint is of an inability to fall asleep, inadequate sleep, or the inability to sleep at
all. A marked discrepancy exists between the complaint and the objective poly-
somnographic findings. The patient will indicate that the primary symptom was
present during the night of objective testing.

Some reasons for the disparity between subjective and objective findings and
sleep state misperception have been advanced. Excessive mentation during sleep
may contribute to the sensation of being awake. Physiologic abnormalities may
exist in the sleep tracing that are too subtle to be detected by recording methods
currently in use. Data exist that some of these patients are grossly inaccurate in
their estimations of time spent asleep. Other patients may be obsessive about sleep
processes, just as some persons are obsessionally hyperalert about certain somat-
ic functions and systems. These symptoms may represent the sleep analogue of
hypochondriasis or somatic delusion.

In some elderly patients, sleep state misperception may develop out of an
inability to sleep as long as they were able to in former years. In their appraisal of
adequate amount of current sleep, a distortion of total sleep time develops.

Associated Features: The patient may report that the insomnia will lead 
to impaired daytime functioning, which will improve upon resolution of the 
disorder.

Course: Not known, apparently long lasting.

Prevalence: Not known, but appears to comprise less than 5% of all patients pre-
senting with insomnia.

Age of Onset: The disorder can occur at any age, but most commonly appears
to occur in early to middle adulthood.

Sex Ratio: More common in women.

Familial Pattern: Not known.

Pathology: Not known.

Complications: This disorder may result in the development of anxiety and
depression if it is not effectively treated. Patients may use hypnotic medications
inappropriately and may even develop drug dependence.
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2. Conditioned arousal to bedroom or sleep-related activities, indicated by
sleeping poorly at home but sleeping better away from the home or
when not carrying out bedtime routines.

C. There is evidence that the patient has increased somatized tension (e.g., agi-
tation, muscle tension, or increased vasoconstriction)

D. Polysomnographic monitoring demonstrates all of the following:
1. An increased sleep latency
2. Reduced sleep efficiency
3. An increased number and duration of awakenings

E. No other medical or mental disorders accounts for the sleep disturbance.
F. Other sleep disorders can coexist with the insomnia, e.g., inadequate sleep

hygiene, obstructive sleep apnea syndrome, etc.

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Mild insomnia, as defined on page 23.
Moderate: Moderate insomnia, as defined on page 23.
Severe: Severe insomnia, as defined on page 23.

Duration Criteria:

Acute: 4 weeks or less.
Subacute: More than 4 weeks but less than 6 months.
Chronic: 6 months or longer.
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Sleep State Misperception (307.49-1)

Synonyms and Key Words: Pseudoinsomnia, subjective complaint of disorder
of initiation and maintenance of sleep without objective findings, insomnia with-
out objective findings, sleep hypochondriasis, subjective complaint.



IDIOPATHIC INSOMNIA 35

Bibliography:

Beutler LE, Thornby JI, Karacan I. Psychological variables in the diagnosis of insomnia. In: Williams RL,
Karacan I, eds. Sleep disorders: Diagnosis and treatment. New York: John Wiley & Sons, 1978;
61–100.

Carskadon MA, Dement WC, Mitler MM, Guilleminault C, Zarcone VP, Spiegel R. Self-reports versus
sleep laboratory findings in 122 drug-free subjects with complaints of chronic insomnia. Am J
Psychiatry 1976; 133: 1382–1388.

Spiegel R, Phillips R. REM arousal insomnia, a hypothesis. In: Levin P, Koella WP, eds. Sleep 1974.
Basel: Karger, 1975; 464–467.

Idiopathic Insomnia (780.52-7)

Synonyms and Key Words: Childhood-onset insomnia, lifelong insomnia,
insomnia associated with problems within the sleep-wake system, excessive
arousal, inadequately developed sleep system.

Essential Features:

Idiopathic insomnia is a lifelong inability to obtain adequate sleep and is
presumably due to an abnormality of the neurologic control of the sleep-
wake system.

The disorder may be due to a neurochemical imbalance of either the arousal
system (ascending reticular activating system) or the many sleep-inducing 
and sleep-maintaining systems (e.g., the raphe nuclei, medial forebrain area,
etc.). Some patients with idiopathic insomnia may merely fall toward the
extremely wakeful end of a normal distribution curve. In others, actual dysfunc-
tions or lesions may exist within the sleep-wake system, be they neuroanatomic,
neurophysiologic, or neurochemical. Theoretically, either hyperactivity within
the arousal system or hypoactivity within the sleep system may cause idio-
pathic insomnia. In any case, the lifelong and serious insomnia of these patients
cannot be explained by either psychologic trauma starting in early childhood or
medical problems, such as pain or allergies, that originate outside of the sleep-
wake system.

Associated Features: Chronically poor sleep in general leads to decreased feel-
ings of well-being during the day. There is a deterioration of mood and motiva-
tion, decreased attention and vigilance, low levels of energy and concentration,
and increased fatigue. In serious idiopathic insomnia, daytime functioning may be
so severely disrupted that patients do not have the stamina to hold a job.

In most patients with idiopathic insomnia, psychologic functioning remains
remarkably normal as long as the sleep disturbance is either mild or moderate.
Such patients have adapted to the chronic sleep loss and have learned to not focus
on their problem. If idiopathic insomnia is severe, the typical psychologic status
of the patient is marked repression and denial of all emotional problems, occa-
sionally bordering on paranoid-like suspiciousness. Depressive features, such as
feelings of helplessness, pessimism, and resignation, may be prevalent.
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Polysomnographic Features: Polysomnography demonstrates a normal sleep
pattern, with sleep latencies of less than 15 to 20 minutes, and sleep durations in
excess of 61⁄2 hours. The number and duration of awakenings are normal, and other
sleep disorders are not present. The patient indicates a marked discrepancy
between subjective total sleep time and sleep quality compared with the objec-
tively documented sleep.

Other Laboratory Test Features: Psychologic testing has not revealed any
typical psychologic or cognitive disorder that is associated with sleep state mis-
perception.

Differential Diagnosis: Sleep state misperception should be differentiated
from other disorders producing difficulty in initiating and maintaining sleep, par-
ticularly psychophysiologic insomnia and insomnia related to mental disorders.

Patients with sleep state misperception also need to be differentiated from
malingerers who claim inadequate nocturnal sleep in order to obtain drugs for
other reasons or to receive medical attention.

Diagnostic Criteria: Sleep State Misperception (307.49-1)

A. The patient has a complaint of insomnia.
B. The sleep duration and quality are normal.
C. Polysomnographic monitoring demonstrates normal sleep latency, a normal

number of arousals and awakenings, and normal sleep duration with or
without a multiple sleep latency test that demonstrates a mean sleep laten-
cy of greater than 10 minutes.

D. No medical or mental disorder produces the complaint.
E. Other sleep disorders producing insomnia are not present to the degree that

would explain the patient’s complaint.

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Usually associated with mild insomnia, as defined on page 23.
Moderate: Usually associated with moderate insomnia, as defined on page 23.
Severe: Usually associated with severe insomnia, as defined on page 23.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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oping other factors complicating the insomnia, such as poor sleep hygiene,
learned maladaptive associations aggravating insomnia, or mental disturbances.
Idiopathic insomnia is diagnosed when the history of a serious sleep disturbance
can be traced to early childhood, markedly predating the occurrence of other
sleep-disturbing factors, and when, in the opinion of the diagnostician, the imbal-
ances in the sleep-wake system play a paramount role.

Whereas the short sleeper awakens refreshed and shows no detrimental day-
time effects secondary to short sleep, patients with idiopathic insomnia clearly
need more sleep than they can obtain, leading them to develop strategies to
increase daytime vigilance and deal with chronic fatigue.

The innate predisposition toward poor sleep that is often seen in patients with
physiologic insomnia is less serious but clearly lies on a continuum with the sleep
disturbances shown in idiopathic insomnia. Psychophysiologic insomnia is diag-
nosed if the inherent predisposition toward poor sleep is mild and needs the stress
of maladaptive conditioning before bona fide insomnia develops, whereas idio-
pathic insomnia is relatively chronic and stable from early childhood on.

Psychologically, most patients with idiopathic insomnia are remarkably
healthy, given their chronic lack of sleep. If mental abnormalities are found, they
clearly develop after insomnia has been established for years, if not decades. Also,
idiopathic insomnia is relentless, continuing almost unvaried through both poor
and good periods of emotional adaptation.

Diagnostic Criteria: Idiopathic Insomnia (780.52-7)

A. A complaint of insomnia, combined with a complaint of decreased func-
tioning during wakefulness, is present.

B. The insomnia is long-standing, typically beginning in early childhood, if
not at birth.

C. The insomnia is relentless and does not vary through periods of both poor
and good emotional adaptation.

D. Polysomnography demonstrates one or more of the following:
1. An increased sleep latency
2. Reduced sleep efficiency
3. An increased number and duration of awakenings
4. Often a reversed first night effect

E. No medical or mental disease can explain the early onset of insomnia.
F. Other sleep disorders producing insomnia can occur simultaneously (e.g.,

adjustment sleep disorder).

Minimal Criteria: A plus B plus E.

Severity Criteria:

Mild: Mild insomnia, as defined on page 23.
Moderate: Moderate insomnia, as defined on page 23.
Severe: Severe insomnia, as defined on page 23.
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During childhood and adolescence, idiopathic insomnia is often associated
with soft neurologic signs, such as dyslexia or hyperkinesis. Many cases show
notable but clinically nonsignificant abnormalities on the electroencephalogram,
such as alpha waves that are “ragged” (i.e., not sinusoidal).

Course: Typically lifelong and relentless.

Predisposing Factors: Some forms of idiopathic insomnia seem to run in fam-
ilies. Also, exceptionally difficult births or prematurity are found more often in
patients with idiopathic insomnia than are expected by chance.

Prevalence: Not known; in its pure form, the disorder is rare. Most sleep distur-
bances in childhood are associated with behavioral-psychologic issues, not with
idiopathic insomnia.

Age of Onset: Typically starts at birth, although in some mild forms, childhood
sleep is marginally adequate.

Sex Ratio: Not known.

Familial Pattern: There is evidence for a genetic disposition in some but not all
patients with idiopathic insomnia.

Pathology: In some cases, biochemical abnormalities have been demonstrated,
such as inadequate production of serotonin.

Complications: Patients often make excessive use of hypnotics or alcohol to
induce sleep. Patients may use excessive caffeine and stimulants to maintain
wakefulness after chronically inadequate sleep.

Polysomnographic Features: Idiopathic insomnia ranges from mild to severe,
and includes some of the worst forms of insomnia ever recorded in a sleep labo-
ratory. Sleep latencies are typically long, and sleep efficiency is often very poor.
Somnograms are often difficult to score because sleep spindles may be poorly
formed and the characteristics of different sleep stages may be intermixed.
Typically, idiopathic insomniacs show long periods of rapid eye movement sleep
that are devoid of any eye movements. Paradoxically, idiopathic insomniacs may
show fewer body movements per unit of sleep time than do normal sleepers or
other insomniacs. Many show a reversed first-night effect, sleeping best on the
first night in the laboratory.

Other Laboratory Test Features: Patients with idiopathic insomnia may
have nonspecific abnormalities on the electroencephalogram, rare biochemical
abnormalities, etc., but these abnormalities are highly idiosyncratic.

Differential Diagnosis: Idiopathic insomnia is rarely seen in its pure form. It
seems almost impossible to lead a life of chronic, serious insomnia without devel-
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minutes, and recovery is immediate and complete. The loss of muscle tone varies
in severity and ranges from a mild sensation of weakness with head droop, facial
sagging, jaw drop, slurred speech, and buckling of the knees to complete postur-
al collapse, with a fall to the ground. When mild, the weakness may not be notice-
able to observers. Cataplexy is always precipitated by emotion that usually has a
pleasant or exciting component, such as laughter, elation, pride, anger, or surprise.
The body area affected by cataplexy can be localized or can include all skeletal-
muscle groups. The waist, lower or upper limbs, neck, mouth, or eyelids may be
regionally affected. Respiratory and oculomotor muscles are not affected.
Sometimes strong emotion may provoke another episode of cataplexy in succes-
sion and is termed status cataplecticus. Episodes of status can last for many min-
utes or, rarely, even up to an hour. Sometimes cataplexy is immediately followed
by sleep. The use of tricyclic antidepressant medications such as protriptyline
hydrochloride or imipramine hydrochloride almost always ameliorates cataplexy.

The frequency of cataplexy shows wide interpersonal variation, from rare
events during a year-long period in some patients, to countless attacks in a single
day in others. Patients may learn to avoid conditions inducing cataplexy and may
have a decrease in the frequency of cataplectic events over time.

Associated Features: Sleep paralysis, hypnagogic hallucinations, automatic
behavior, and nocturnal sleep disruption commonly occur in patients with 
narcolepsy.

Hypnagogic hallucinations are vivid perceptual experiences occurring at sleep
onset, often with realistic awareness of the presence of someone or something,
and include visual, tactile, kinetic, and auditory phenomena. The accompanying
affect is often fear or dread. Hallucinatory experiences, such as being caught in a
fire, being about to be attacked, or flying through the air, are commonly reported.
Hypnagogic hallucinations are experienced by most patients with narcolepsy.

Sleep paralysis is a transient, generalized inability to move or to speak during
the transition between sleep and wakefulness. The patient usually regains muscu-
lar control within a short time (one to several minutes). Sleep paralysis is a fright-
ening experience, particularly when initially experienced, and often is accompa-
nied by a sensation of inability to breathe. Episodes often occur with hypnagogic
hallucinations, and thus the frightful emotional experience is intensified. Sleep
paralysis is experienced by most narcoleptic patients.

Both sleep paralysis and hypnagogic hallucinations almost always correspond
with sleep-onset REM periods. These two symptoms are defined as auxiliary
symptoms and, along with cataplexy and excessive sleepiness, comprise the nar-
colepsy tetrad.

Narcoleptic patients may report lapses of memory and automatic behavior
without awareness of sleepiness, and show inappropriate activity and poor adjust-
ment to abrupt environmental demands. Other symptoms include ptosis, blurred
vision, and diplopia.

Nocturnal sleep disruption with frequent awakenings occurs in many patients.

Course: Cataplexy, hypnagogic hallucinations, and sleep paralysis decrease in
frequency over time; however, excessive daytime sleepiness seems to be lifelong.
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Duration Criteria:

Acute: Not applicable.
Subacute: Not applicable.
Chronic: 1 year or longer.
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Narcolepsy (347)

Synonyms and Key Words: Excessive sleepiness, abnormal rapid eye move-
ment (REM) sleep, cataplexy, sleep paralysis, hypnagogic hallucinations, noctur-
nal sleep disruption, positive human leukocyte antigen (HLA) DR2 or DQ1,
genetic component.

Essential Features:

Narcolepsy is a disorder of unknown etiology that is characterized by exces-
sive sleepiness that typically is associated with cataplexy and other REM-
sleep phenomena, such as sleep paralysis and hypnagogic hallucinations.

The excessive sleepiness of narcolepsy is characterized by repeated episodes of
naps or lapses into sleep of short duration (usually less than one hour). The nar-
coleptic patient typically sleeps for 10 to 20 minutes and awakens refreshed but
within the next two to three hours begins to feel sleepy again, and the pattern
repeats itself. Sleep usually occurs in situations in which tiredness is common,
such as traveling in transport; attending a monotonous meeting that requires no
active participation; or listening to a play, concert, movie, or lecture. The patients
often can tolerate the sleepiness if, with much effort and attention, they make a
strong attempt to stay awake. Eventually, however, it is impossible to combat the
recurrent daily sleepiness.

There may be sudden and irresistible sleep attacks in situations where sleep nor-
mally never occurs, including: during an examination; at interactive business talks;
while eating, walking, or driving; and when actively conversing. Sleep attacks usu-
ally occur on a background of drowsiness that is a common daily feature.

A history of cataplexy is a characteristic and unique feature of narcolepsy. It is
characterized by sudden loss of bilateral muscle tone provoked by strong emotion.
Consciousness remains clear, memory is not impaired, and respiration is intact.
The duration of cataplexy is usually short, ranging from a few seconds to several
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For the correct interpretation of polysomnographic findings, the recordings
should be performed with the following conditions: patients must be free for at
least 15 days of drugs that influence sleep (particularly REM sleep); the sleep-
wake schedule must be previously standardized for at least 7 days; and nocturnal
polysomnography must be performed on the night immediately preceding the
MSLT to rule out other sleep disorders that could mimic the diagnostic features
of narcolepsy, such as periodic limb movement disorder and central sleep apnea
syndrome. Because other disorders can occur in patients with narcolepsy, their
presence can make it difficult to confirm the diagnosis of narcolepsy.

Other Laboratory Test Features: Routine daytime electroencephalograms of
patients with narcolepsy are characterized by persistent drowsiness, which the
patient may be unaware of or deny. Eye opening can produce diffuse alpha activ-
ity that is called a paradoxical alpha response.

HLA typing of narcoleptic patients almost always shows the presence of HLA-
DR2 and DQ1 (DR15 and DQ6 using a newer nomenclature). DR2-negative nar-
colepsy has been reported, particularly in black patients, whereas other ethnic
patient groups, such as the Japanese, have a 100% association with DR2 positiv-
ity.  The most specific HLA marker associated with narcolepsy across all ethnic
groups is HLA DQB1*0602, a molecular subtype of DQ6.  DQB1*0602-negative
patients with cataplexy are very rare but have been reported in a familial context.
DR2 and DQB1*0602 are also present in about 10% to 35% of the general popu-
lation, although a lower percentage has been reported in certain ethnic groups
(e.g., DR2 in Israeli Jews.) Therefore, DR2 or DQB1*0602 positivity does not
directly indicate narcolepsy, but it instead indicates that a person has a genetic
predisposition to developing the disease.

HLA typing is useful in assisting in making the diagnosis and in detecting
high-risk subjects in the families of narcoleptic patients. The absence of HLA
DQB1*0602 (or DR2 in Caucasians) should raise doubts regarding a potential
diagnosis of narcolepsy. 

Differential Diagnosis: Patients with recurrent daytime naps or lapses into
sleep but without cataplexy need to be differentiated from those with narcolepsy.
Many disorders, such as idiopathic hypersomnia, subwakefulness syndrome,
obstructive sleep apnea syndrome, periodic limb movement disorder, insufficient-
sleep syndrome, recurrent hypersomnia, etc., can produce excessive sleepiness.
The presence of other sleep disorders, such as the sleep apnea syndromes or peri-
odic limb movement disorder, however, does not preclude a diagnosis of nar-
colepsy if cataplexy is present.

Idiopathic hypersomnia is differentiated in part by the absence of REM-relat-
ed features, such as cataplexy, sleep paralysis, hypnagogic hallucinations, and two
or more REM periods on an MSLT.

The most difficult differential diagnosis concerns patients with daytime sleepi-
ness, HLA-DR2 positivity, and two or more sleep-onset REM periods seen dur-
ing a correctly performed MSLT. These patients can have hypnagogic hallucina-
tions and sleep paralysis and have often been classified as having “narcolepsy”
despite the absence of a history of cataplexy. Various terms, such as essential
hypersomnia, primary hypersomnia, ambiguous narcolepsy, atypical narcolepsy,
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Although excessive sleepiness can show slight improvement over time, this may
be due to increased coping abilities by the patients. In others, the excessive sleepi-
ness can worsen over the years and may be associated with the development of
periodic limb movement disorder or sleep apnea syndrome, both of which are
more common in patients with narcolepsy than in the general population.

Prevalence: Narcolepsy is estimated to occur in 0.03% to 0.16% of the general
population. Israeli studies suggest a much lower frequency in Israeli Jews.

Age of Onset: Narcolepsy most commonly begins in the second decade, with a
peak incidence around 14 years of age. Excessive sleepiness is usually the first
symptom to appear, with cataplexy appearing either simultaneously or with a
delay of 1 to 30 years. Cataplexy rarely precedes the onset of sleepiness. Members
of families with narcolepsy show similar ages of onset of symptoms.

Sex Ratio: No difference.

Familial Pattern: First-degree relatives of a narcoleptic proband are at about a
20-40 times greater risk of developing narcolepsy-cataplexy than are individuals
in the general population.

Rarely, isolated cataplexy occurs on a familial basis.

Pathology: No positive brain histopathologic abnormalities on light microscopy
have been reported.

Complications: Accidents due to sleepiness and cataplexy can occur in almost
any situation but commonly occur while driving, operating dangerous equipment,
in the home, or at regular employment. Serious social consequences can result
because of the sleepiness and can lead to marital disharmony or loss of employ-
ment. Education difficulties commonly occur in adolescence, and advanced edu-
cation opportunities may be lost.

Polysomnographic Features: Daytime polysomnography usually shows a
reduced sleep latency of less than 10 minutes, and sleep-onset REM periods are
characteristic findings. On all-night polysomnography, a short sleep latency of
less than 10 minutes and a sleep-onset REM period (REM appearing within 20
minutes after sleep onset) also are frequent findings. Sleep-onset REM periods
can be associated with reports of hypnagogic hallucinations or sleep paralysis.
The all-night polysomnogram can demonstrate an increase in the amount of stage
1 sleep, and there may be a disruption of the normal sleep pattern, with frequent
awakenings.

The multiple sleep latency test (MSLT) provides an objective measure of
excessive sleepiness and demonstrates the presence of sleep-onset REM periods.
Sleep latencies of less than 10 minutes, typically below 5 minutes, and two or
more sleep-onset REM periods are found in most narcoleptic patients.
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Duration Criteria:

Acute: 6 months or less.
Subacute: More than 6 months but less than 12 months.
Chronic: 12 months or longer.
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Recurrent Hypersomnia (780.54-2)

Synonyms and Key Words: Periodic hypersomnia, Kleine-Levin syndrome,
binge eating, hypersexuality (excludes menstrual-associated sleep disorder).

Essential Features:

Recurrent hypersomnia is a disorder characterized by recurrent episodes of
hypersomnia that typically occur weeks or months apart.

The best-known form of recurrent hypersomnia is the Kleine-Levin syndrome.
Other forms of recurrent hypersomnia have the same pattern of sleepiness, but the
associated features may be present in an incomplete form. Kleine-Levin syn-
drome is a disorder characterized by recurrent episodes of hypersomnia and binge
eating (rapid consumption of a large amount of food), usually with onset in early
adolescence in males but occasionally in later life and in women. A monosymp-
tomatic form of the disorder with hypersomnia only can occur without binge eat-
ing or hypersexuality.

Typically, the episode lasts several days to several weeks and appears on average
twice a year but can occur as many as 12 times a year. Patients may sleep as long as
18 to 20 hours of the day during somnolent episodes, waking only to eat and void.
Urinary incontinence does not occur. Patients may respond verbally, but often
unclearly, when aroused by a strong stimulus during the episodes. Body weight gain
of 2 to 5 kg during an episode is common in the Kleine-Levin syndrome.

In the monosymptomatic type, however, weight loss may be observed.
Disorientation, forgetfulness, depression, depersonalization, and occasional hal-
lucinations are often observed. Transient behavior changes, such as irritability,
aggression, and impulsive behaviors, can also occur during the episodes.
Transient dysphoria, insomnia, elation, restlessness, or sexual hyperactivity may
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etc., have been used to classify these patients, who may be in the developing phase
of narcolepsy.

Much less frequently, hypoglycemia, hypothyroidism, epilepsy, intracranial
space-occupying lesions, myotonic dystrophy, Prader-Willi syndrome, alco-
holism, fugue states, hysteria, and drug withdrawal (particularly from central
stimulants) will lead to isolated sleepiness.

Cataplexy should be differentiated from hypotension, transient ischemic attacks,
drop attacks, akinetic seizures, muscular disorders, vestibular disorders, psycho-
logic or psychiatric disorders, and sleep paralysis. Some patients with sophisticat-
ed knowledge of narcolepsy may misperceive noncataplectic muscle weakness as
cataplexy. The response to tricyclic antidepressant medications may aid in the
diagnosis of cataplexy in some patients. Malingering has to be considered in any
patients who try to mislead the clinician to obtain stimulant medications.

Diagnostic Criteria: Narcolepsy (347)

A. The patient has a complaint of excessive sleepiness or sudden muscle weakness.
B. Recurrent daytime naps or lapses into sleep occur almost daily for at least

3 months.
C. Sudden bilateral loss of postural muscle tone occurs in association with

intense emotion (cataplexy).
D. Associated features include:

1. Sleep paralysis
2. Hypnagogic hallucinations
3. Automatic behaviors
4. Disrupted major sleep episode

E. Polysomnography demonstrates one or more of the following:
1. Sleep latency less than 10 minutes
2. REM sleep latency less than 20 minutes and 
3. An MSLT that demonstrates a mean sleep latency of less than 5 minutes

and 
4. Two or more sleep-onset REM periods

F. HLA typing demonstrates DQB1*0602 or DR2 positivity.
G. No medical or mental disorder accounts for the symptoms.
H. Other sleep disorders (e.g., periodic limb movement disorder or central

sleep apnea syndrome) may be present but are not the primary cause of the
symptoms.

Minimal Criteria: B plus C, or A plus D plus E plus G.

Severity Criteria:

Mild: Mild sleepiness, as defined on page 23, or rare cataplexy (less than once
per week).

Moderate: Moderate sleepiness, as defined on page 23, or infrequent cataplexy
(less than daily).

Severe: Severe sleepiness, as defined on page 23, or severe cataplexy (daily).
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Other Laboratory Test Features: Neurologic tests such as brain imaging
may be necessary to exclude some types of central nervous system pathology.

Differential Diagnosis: The differential diagnosis includes other disorders of
excessive sleepiness, such as obstructive sleep apnea syndrome, narcolepsy, or
periodic limb movement disorder. Unlike that noted in recurrent hypersomnia, the
complaint of excessive sleepiness in these disorders is more persistent rather than
recurrent or periodic. Patients with recurrent hypersomnia lack the other associat-
ed clinical features of narcolepsy (cataplexy) or sleep-disordered breathing (loud
snoring). Recurring episodes of sleepiness can occur in association with the men-
strual cycle and may be indicative of the menstrual-associated sleep disorder. There
is no evidence that recurrent hypersomnia is a seizure disorder. In psychomotor
epilepsy, prolonged seizures may mimic the sleepiness of Kleine-Levin syndrome.

Atypical depression with somnolence may mimic recurrent hypersomnia but
can be differentiated by the predominance of depressive psychopathology and the
absence of persistent somnolence over several days.

Diagnostic Criteria: Recurrent Hypersomnia (780.54-2)

A. The patient has a complaint of excessive sleepiness.
B. The episodes of somnolence last for at least 18 hours a day.
C. The excessive sleepiness recurs at least once or twice a year, lasting a min-

imum of 3 days and up to 3 weeks.
D. The disorder occurs predominantly in males, with an age of onset typically

in adolescence.
E. Associated features during the episodes include at least one of the following:

1. Voracious eating
2. Hypersexuality
3. Disinhibited behaviors, such as irritability, aggression, disorientation,

confusion, and hallucinations
4. Absence of urinary incontinence and presence of verbal responses on

strong stimulation
F. Polysomnographic monitoring during an episode demonstrates all of the

following:
1. A high sleep efficiency
2. Reduced stage 3 and stage 4 sleep
3. Reduced sleep latency and REM latency
4. An MSLT with a mean sleep latency of less than 10 minutes.

G. The hypersomnia is not associated with other medical or mental disorders,
such as epilepsy or depression.

H. The symptom is not associated with other sleep disorders, such as nar-
colepsy, sleep apnea syndromes, or periodic limb movement disorder.

Note: If the disorder is solely one of recurrent episodes of hypersomnia, state
and code as recurrent hypersomnia monosymptomatic type. If the disorder is
associated with voracious eating or hypersexuality, state and code as recurrent
hypersomnia Kleine-Levin type.

Minimal Criteria: A plus B plus C plus G plus H.
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follow the period of somnolence. During intervals between episodes, patients
sleep normally and are believed to be both medically and mentally healthy.

These constellations of clinical symptoms indicate the presence of very slight
disturbance of consciousness, with disinhibited behaviors during the episode, and
have been interpreted as being manifestations of hypothalamic dysfunction.

Associated Features: Social and occupational impairment during attacks is
severe. Data on the long-term effects of recurrent hypersomnia on psychosocial
adjustment are lacking.

Course: Unlike the course of most other disorders of excessive sleepiness, the
course of recurrent hypersomnia is characterized by recurrent episodes of severe
sleepiness, lasting up to several weeks, but with normal functioning between
episodes. Long-term follow-up studies of patients with Kleine-Levin syndrome
have not been performed, but anecdotal evidence suggests that the disorder has a
benign course, with episodes lessening in duration, severity, and frequency over
several years.

Predisposing Factors: The somnolent episodes are often precipitated by acute
febrile episodes and severe somatic stresses.

Prevalence: Not known.

Age of Onset: Usually early adolescence, but occasionally in adulthood. 

Sex Ratio: More commonly described in males, but true sex ratio is unknown.

Pathology: Hypersomnia, hyperphagia, hypersexuality, and mental status
changes suggest a disorder of hypothalamic and limbic function, but no well-doc-
umented pathology has been described.

Familial Pattern: Rarely occurs in families.

Complications: Patients with recurrent hypersomnia can show disinhibited
behaviors or depression. Data are not available on rates of accidental injury or
psychosocial impairment.

Polysomnographic Features: During the somnolent episode, generalized low-
voltage slow electroencephalographic activities or diffuse alpha patterns may be
observed.

Results of few all-night polysomnographic or multiple sleep latency tests have
been reported. All-night polysomnography has shown high sleep efficiencies,
with reduced stage 3 and stage 4 sleep. Multiple sleep latency testing of patients
with Kleine-Levin syndrome has demonstrated short sleep latencies and the onset
of REM sleep in one or more naps.

The rarity of the disorder, together with differences in electrophysiologic
methodology across studies, prevent confident generalization about electrophysi-
ologic findings.
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subject may be normal, but some patients report great difficulty waking up and
experience disorientation after awakening.

Associated Features: Some patients may complain of paroxysmal episodes of
sleepiness culminating in sleep attacks, as in narcoleptic patients. Most often
these attacks are preceded by long periods of drowsiness. Naps are usually longer
than in narcolepsy or sleep apnea, and short naps are generally reported as being
nonrefreshing. Often as disabling as narcolepsy, idiopathic hypersomnia has an
unpredictable response to stimulants such as the amphetamines and methyl-
phenidate hydrochloride. These patients often report more side effects, such as
tachycardia or irritability, and the use of stimulants tend to exacerbate the associ-
ated symptoms of headache.

Associated symptoms suggesting dysfunction of the autonomic nervous system
are not uncommon. They include headaches, which may be migrainous in quali-
ty; fainting episodes (syncope); orthostatic hypotension; and, most commonly,
peripheral vascular complaints (Raynaud’s-type phenomena with cold hands and
feet).

Course: The disorder is initially progressive but often is stable by the time of
diagnosis. It appears to be lifelong.

Prevalence: This syndrome is estimated to account for 5% to 10% of patients
who bring a complaint of sleepiness to a sleep clinic. This estimate may vary con-
siderably, depending on the criteria used to diagnose excessive sleepiness (see
polysomnographic features).

Age of Onset: At the time of presentation, most patients have had the disorder
for many years. Idiopathic hypersomnia usually becomes apparent during adoles-
cence or the early twenties. Many changes, frequently those associated with stress
or increased tension, may take place in the patient’s life at that time.
Consequently, the disorder is often difficult to diagnose at an early stage and may
be confounded with other disorders of excessive sleepiness.

Sex Ratio: No difference

Familial Pattern: A familial manifestation of this disorder can be observed, but
studies using standard diagnostic criteria and procedures are needed to estimate
the ratio of familial to isolated cases, as well as to determine the mode of trans-
mission.

Polysomnographic Features: Polysomnographic monitoring of nocturnal sleep
usually demonstrates normal quantity and quality of sleep. Sleep at night is not dis-
rupted as it is in narcolepsy. The sleep latency may be reduced in duration, and the
sleep period tends to be of either normal or slightly greater than normal duration.
Slow-wave sleep can be normal or slightly increased in amount and percentage.

Polysomnographic monitoring should rule out sleep-onset REM periods,
pathologic apnea indexes, and periodic movements during sleep.
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Severity Criteria:

Mild: Less than two episodes of prolonged sleep periods per year. The symp-
toms produce a minor impairment of social or occupational function.

Moderate: More than two episodes of prolonged sleep periods per year. The
symptoms produce a moderate impairment of social or occupational func-
tion.

Severe: More than two episodes of prolonged sleep episodes per year. The
symptoms produce a severe impairment of social or occupational function.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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Idiopathic Hypersomnia (780.54-7)

Synonyms and Key Words: Dependent, idiopathic, or NREM (non-rapid eye
movement) narcolepsy; idiopathic central nervous system (CNS) hypersomnia;
functional, mixed, or harmonious hypersomnia. Idiopathic hypersomnia is the
preferred term. This category does not include post-traumatic hypersomnia, which
is described elsewhere.

Essential Features:

Idiopathic hypersomnia is a disorder of presumed CNS cause that is asso-
ciated with a normal or prolonged major sleep episode and excessive sleepi-
ness consisting of prolonged (1 to 2 hour) sleep episodes of NREM sleep.

Idiopathic hypersomnia is characterized by a complaint of constant or recurrent
excessive daytime sleepiness, typically with sleep episodes lasting 1 or more
hours in duration. It is enhanced in situations that allow sleepiness to become
manifest, such as reading or watching television in the evening. The major sleep
episode may be prolonged, lasting more than 8 hours. The capacity to arouse the
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C. The onset is insidious and typically occurs before age 25.
D. The complaint is present for at least 6 months.
E. The onset does not occur within 18 months of head trauma.
F. Polysomnography demonstrates one or more of the following:

1. A sleep period that is normal or prolonged in duration
2. Sleep latency less than 10 minutes
3. Normal REM sleep latency
4. A less-than-10-minute sleep latency on MSLT 
5. Fewer than two sleep-onset REM periods.

G. No medical or mental disorder is present that could account for the symptom.
H. The symptoms do not meet the diagnostic criteria of any other sleep disor-

der causing excessive sleepiness (e.g., narcolepsy, obstructive sleep apnea
syndrome, or post-traumatic hypersomnia).

Minimal Criteria: A plus B plus C plus D.

Severity Criteria:

Mild: Mild sleepiness, as defined on page 23.
Moderate: Moderate sleepiness, as defined on page 23.
Severe: Severe sleepiness, as defined on page 23.

Duration Criteria:

Acute: Not applicable.
Subacute: More than 6 months but less than 1 year.
Chronic: 1 year or longer.
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Post-traumatic Hypersomnia (780.54-8)

Synonyms and Key Words: Post-traumatic hypersomnia, secondary hyper-
somnolence.

Essential Features:

Post-traumatic hypersomnia is a disorder of excessive sleepiness that
occurs as a result of a traumatic event involving the central nervous system.

This disorder clearly represents an alteration of the patient’s pre-trauma sleep pat-
terns. The hypersomnia is characterized by frequent daytime sleepiness, which may
or may not be able to be resisted, with consequent sleep episodes. The duration of
the major sleep episode may be prolonged compared with the prior sleep length.
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Sleep latencies are typically short in the daytime in idiopathic hypersomnia.
The multiple sleep latency test (MSLT) usually demonstrates a sleep latency of
less than 10 minutes. The clinical severity of idiopathic hypersomnia may not
closely correlate with the MSLT results because latencies above 5 minutes are not
uncommon in patients with clinically severe hypersomnia.

Other Laboratory Test Features: Human leukocyte antigen (HLA) determi-
nation may be helpful in the diagnosis. Most narcoleptic patients carry the HLA-
DR2, whereas only HLA-Cw2 incidence is elevated in idiopathic hypersomnia,
and the incidence of HLA-DR2 in this population is found to be either normal or
even decreased.

Differential Diagnosis: Idiopathic hypersomnia must be differentiated from
several other disorders of sleepiness, such as narcolepsy, sleep apnea syndromes,
posttraumatic hypersomnia, periodic limb movement disorder, and sleepiness
associated with affective disorders. The polygraphic features usually help to dis-
tinguish idiopathic hypersomnia from the sleep apnea syndromes, narcolepsy, and
periodic limb movement disorder. Patients with idiopathic hypersomnia should be
distinguished from long sleepers who do not have objective evidence of excessive
sleepiness after a full major sleep episode.

The differential diagnosis of sleepiness associated with low-grade chronic
depression may be more difficult. Although no systematic studies have been per-
formed on the personality profile of patients with idiopathic hypersomnia, clini-
cal experience reveals the presence of polymorphic psychologic disturbance in a
large number of these patients. It is mainly polysomnographic features with short
sleep latencies and normal sleep organization that can single out idiopathic hyper-
somnia. The diagnosis of sleepiness associated with dysthymia and related mood
disorders relies primarily on the identification of depressive symptoms during the
clinical evaluation, but psychometric tests may help in the diagnostic process.
Patients with idiopathic hypersomnia often tend to deny subjective dysphoria, and
depression should be inferred from restriction of interests, anhedonia, and obser-
vational signs of depression in facial expression or posture. A family history of
mood disorder can also be helpful.

Two other syndromes of excessive sleepiness must be ruled out before diag-
nosing the primary form of idiopathic hypersomnia. First, sleepiness may be an
early symptom of progressive hydrocephalus in children and adults. Other clini-
cal features of hydrocephalus may be completely absent at that point. Computed
tomography, skull radiography, and electroencephalography may be necessary to
eliminate this diagnosis. Secondly, 6 to 18 months after receiving a head trauma,
patients may gradually develop post-traumatic hypersomnia, showing all features
of the primary form of idiopathic hypersomnia.

Diagnostic Criteria: Idiopathic Hypersomnia (780.54-7)

A. The patient has a complaint of prolonged sleep episodes, excessive sleepi-
ness, or excessively deep sleep.

B. The patient has a prolonged nocturnal sleep period or frequent daily sleep
episodes.
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of both sleepiness and respiratory abnormalities.
Some patients have had objective sleepiness, as judged by polysomnography

and the multiple sleep latency test (MSLT), but without the presence of sleep-
onset REM periods.

Other patients show no objective features of sleepiness on polysomnographic
studies, and some evidence suggests that patients with diffuse posttraumatic
encephalopathy or mental disorders (e.g., depression) may be in this category. The
possibility that some of these patients have repetitive daytime microsleeps that
impair clear thinking may necessitate 24-hour polysomnographic investigation in
some cases.

Other Laboratory Test Features: Neurologic studies, including brain imag-
ing, are usually indicated. If a question of post-traumatic epilepsy is raised, mul-
tichannel electroencephalographic testing may be necessary.

Differential Diagnosis: A careful history is necessary to ensure that the symp-
tom of hypersomnia did not antedate the head trauma. Preexisting conditions that
may have contributed to the traumatic event (e.g., visual impairment from a tumor
leading to a motor vehicle accident), as well as post-traumatic structural lesions
that may be specifically treatable causes of sleepiness, should also be ruled out
with appropriate studies.

Occult (preexisting or post-traumatic) hydrocephalus, atlantoaxial dislocation,
subdural hematoma or hygroma, arachnoid cysts, seizure disorders (or side effects
of anticonvulsant drugs used to treat posttraumatic seizures), and chronic menin-
gitis need to be considered as causes of the sleepiness. These disorders especial-
ly need to be considered in those cases demonstrating a progressive course.
Because traumatic events are often complicated by medicolegal issues, psy-
chogenic factors (e.g., secondary gain) must also be considered.

Diagnostic Criteria: Posttraumatic Hypersomnia (780.54-8)

A. The patient has a complaint of excessive sleepiness.
B. Frequent daily sleep episodes occur.
C. The onset of the sleepiness is temporally associated with head trauma.
D. Polysomnography demonstrates all of the following:

1. Normal timing, quality, and duration of sleep
2. A mean sleep latency of less than 10 minutes on MSLT
3. Fewer than two sleep-onset REM periods on MSLT

E. No medical disorder is present that could account for the symptom.
F. The symptoms do not meet the criteria of other sleep disorders that produce

sleepiness (e.g., narcolepsy)

Minimal Criteria: A plus B plus C.

Severity Criteria:

Mild: Mild sleepiness, as defined on page 23.
Moderate: Moderate sleepiness, as defined on page 23.
Severe: Severe sleepiness, as defined on page 23.
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Associated Features: The sleepiness is usually seen in the context of other
posttraumatic encephalopathic symptoms, such as headaches, fatigue, difficulty
concentrating, and memory impairment. Less commonly, an alteration in sleep
patterns or alertness is the major complaint.

Course: Typically, the sleepiness is most evident in the immediate post-traumat-
ic period and resolves over weeks to months.

Residual sleepiness and other sleep complaints may persist and even gradually
worsen in the 6 to 18 months following an injury. Disabling degrees of sleepiness
are more likely if the initial head trauma was severe (as judged by the presence of
objective neurologic deficits, duration of initial coma, etc.).

Predisposing Factors: None, other than the head injury.

Prevalence: Not known.

Age of Onset: Can occur at any age.

Sex Ratio: No difference.

Familial Pattern: None known.

Pathology: The exact mechanism of the trauma is less important than is the actu-
al neurologic site involved. Hypersomnia has been described following neurosur-
gical procedures for a variety of disorders, as well as following various types of
trauma. The posterior hypothalamus, third ventricle (especially the pineal region),
or posterior fossa (especially the midbrain and pons) are the most frequently
implicated sites of injury leading to post-traumatic hypersomnia.

High cervical cord compression due to atlantoaxial dislocation has been
described as a cause of sleep attacks, although the mechanism (e.g., direct com-
pression and respiratory involvement vs. vascular compromise leading, perhaps,
to more rostral ischemia) remains unclear. Many reports are solely clinical (i.e.,
without pathologic study) and often tend to equate narcolepsy and sleepiness but
usually lack polysomnographic studies. Pathologic studies have demonstrated
widespread lesions at autopsy, so that the specific anatomic substrate for the post-
traumatic hypersomnia (as well as cataplexy, in a few cases) remains obscure.

With few exceptions, most of the spontaneous neurologic disorders reportedly
associated with sleepiness or cataplexy (e.g., multiple sclerosis, neoplasms,
encephalitis lethargica) have also had rather diffuse brain stem, diencephalic, and
cortical lesions.

Complications: Not known.

Polysomnographic Features: Reported polysomnographic studies of this dis-
order are limited. Some patients, especially those with whiplash injury accompa-
nying the head trauma, have demonstrable sleep-related respiratory abnormalities
associated with the sleepiness. Many of these patients eventually improve in terms
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body movements usually occur at the time of the arousal and can be disturbing to
a bedpartner; coupled with the loud snoring, these movements occasionally are the
cause of the bedpartner moving to a separate bed or another room to sleep. The
body movements can be violent, and patients with obstructive sleep apnea are often
described as being restless sleepers. Rarely, severely affected patients will fall out
of bed at these times. Patients are usually unaware of the loud snoring and breath-
ing difficulty or of the frequent arousals and brief awakenings that occur through-
out the night. Some patients, however, particularly the elderly, are intensely aware
of the sleep disturbance and present with a complaint of insomnia due to the fre-
quent awakenings, with a sensation of being unrefreshed in the morning. Patients
may have nocturia that increases in frequency with the progression of symptoms.

Upon awakening, patients typically feel unrefreshed and may describe feelings
of disorientation, grogginess, mental dullness, and incoordination. Severe dryness
of the mouth is common and often leads the patient to get something to drink dur-
ing the night or upon awakening in the morning. Morning headaches, characteris-
tically dull and generalized, are often reported. The headaches last for 1 to 2 hours
after awakening and may prompt the ingestion of analgesics.

Excessive sleepiness is a typical presenting complaint. The sleepiness usually
is most evident when the patient is in a relaxing situation, such as when sitting
reading or watching television. Inability to control the sleepiness can be evident
in group meetings or while attending movies, theater performances, or concerts.
With extreme sleepiness, the patient may fall asleep while actively conversing,
eating, walking, or driving. Naps tend to be unrefreshing and may be accompa-
nied by a dull headache upon awakening. The daytime sleepiness can be incapac-
itating, resulting in job loss, accidents, self-injury, marital and family problems,
and poor school performance. Misdiagnosis can lead to patients being labeled as
lazy or as having a primary mental disorder such as depression. The intensity of
the sleepiness can vary considerably, however; some patients with severe obstruc-
tive sleep apnea syndrome present with minimal sleepiness, whereas other
patients with relatively mild apnea can have severe sleepiness. Some patients will
minimize the degree of impaired alertness, occasionally priding themselves on
their ability to sleep anywhere at any time.

In the young child, the signs and symptoms of obstructive sleep apnea are more
subtle than in the adult; therefore, the diagnosis is more difficult to make and
should be confirmed by polysomnography. Snoring, which is characteristic of
adult obstructive sleep apnea syndrome, may not be present. Young children with
obstructive sleep apnea syndrome can exhibit loud habitual snoring, agitated
arousals, and unusual sleep postures, such as sleeping on the hands and knees.
Pectus excavatum and rib flaring can be seen. If the apnea is associated with ade-
notonsillar enlargement, children can have a typical “adenoidal face,” with a dull
expression, periorbital edema, and mouth breathing. Nocturnal enuresis is com-
mon, and the presence of enuresis should raise the possibility of obstructive sleep
apnea syndrome if it occurs in a child who was previously dry at night. During
wakefulness, children may manifest excessive sleepiness, although this is not as
common or pronounced as it is in adults. Daytime mouth breathing, swallowing
difficulty, and poor speech articulation are also common features in children with
obstructive sleep apnea.
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Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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Obstructive Sleep Apnea Syndrome (780.53-0)

Synonyms and Key Words: Sleep apnea, obstructive apnea, upper airway
apnea, mixed apnea, hypersomnia sleep apnea syndrome, obesity hypoventilation
syndrome, adenoidal hypertrophy, cor pulmonale syndrome, Pickwickian syn-
drome. The terms Pickwickian syndrome and obesity hypoventilation syndrome
are discouraged from use because they have been applied to several different
sleep-related breathing disorders. (Excludes infant sleep apnea.)

Essential Features:

Obstructive sleep apnea syndrome is characterized by repetitive episodes of
upper airway obstruction that occur during sleep, usually associated with a
reduction in blood oxygen saturation.

A characteristic snoring pattern is associated with this syndrome and consists
of loud snores or brief gasps that alternate with episodes of silence that usually
last 20 to 30 seconds. The loud snoring typically has been present for many years,
often since childhood, and may have increased in loudness before the patient’s
presentation. The snoring is commonly so loud that it disturbs the sleep of bed-
partners or others sleeping in close proximity. The patient occasionally will hear
the snoring, but is usually not aware of the snoring intensity. The snoring may be
exacerbated following the ingestion of alcohol before bedtime or following an
increase in body weight.

Apneic episodes characterized by cessation of breathing may be noticed by an
observer, but respiratory movements are usually maintained during the obstructive
episodes, particularly in patients with apnea of mild severity. Patients with more-
severe apnea can have prolonged episodes of absence of breathing that precede
the resumption of respiratory movements. The cessation of breathing, sometimes
associated with cyanosis, is usually of concern to a bedpartner and often leads to
the patient’s presentation. Typically the bedpartner will awaken the patient to
reestablish breathing. The termination of the apneic event is often associated with
loud snores and vocalizations that consist of gasps, moans, or mumblings. Whole-
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premature death. Profound functional impairment and life-threatening complica-
tions can occur. No information is available on the prognosis of obstructive sleep
apnea syndrome of mild severity.

Predisposing Factors: Nasopharyngeal abnormalities that reduce the caliber of
the upper airway are primarily responsible for the obstruction during sleep. In
most adult patients, a generalized narrowing of the upper airway is a common
finding; however, localized lesions, such as hypertrophied tonsils and adenoids,
are often seen in children. A severe upper respiratory tract infection or chronic
allergic rhinitis may produce transient obstructive sleep apnea syndrome, espe-
cially in young children.

Although obesity is often associated with obstructive sleep apnea syndrome,
some patients with this disorder are not overweight; morbid obesity is present
only in a minority of patients. In the absence of obesity, craniofacial abnormali-
ties, such as micrognathia or retrognathia, are likely to be present.

Hypothyroidism and acromegaly can precipitate this disorder, as can neurolog-
ic disorders that lead to upper airway obstruction.

Prevalence: Obstructive sleep apnea syndrome is most common in middle-aged
overweight men and women.  The prevalence has been estimated to be 4% for
men and 2% for women.

Age of Onset: Obstructive sleep apnea syndrome can occur at any age, from
infancy to old age. Most patients present between the ages of 40 and 60. Women
are more likely to develop obstructive sleep apnea after menopause.

Sex Ratio: In adults, the male to female ratio is about 2:1. The syndrome prob-
ably affects prepubertal males and females at equal rates.

Familial Pattern: A familial tendency for sleep apnea has been described. For
most patients, the role of hereditary factors is unknown.

Pathology: Upper airway narrowing due to either excessive bulk of soft tissues
or craniofacial abnormalities predisposes the patient to obstructive sleep apnea
syndrome. An underlying abnormality of the neurologic control of the upper air-
way musculature or ventilation during sleep may be present. In some patients with
neurologic disorders, a specific lesion affecting the control of pharyngeal muscles
can be responsible for the development of obstructive sleep apnea syndrome.

Complications: In contrast to the adult, children with obstructive sleep apnea
syndrome rarely have cardiac arrhythmias. In the adult, excessive sleepiness and
cardiopulmonary abnormalities are the main complications (see associated fea-
tures).

Polysomnographic Features: Studies of respiration during sleep demonstrate
apneic episodes in the presence of respiratory muscle effort. Apneic episodes
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Associated Features: There can be sudden awakenings following the obstruc-
tive events and complaints of nocturnal chest discomfort, choking, or suffocation
that are associated with intense anxiety. Gastroesophageal reflux can occur in
association with the effort to reestablish breathing, particularly if the patient had
eaten a large meal shortly before bedtime. Laryngospasm with stridor, and even
cyanosis, may rarely occur as a result of the reflux.

Secondary depression, anxiety, irritability, and even profound despair are com-
monly associated with the obstructive sleep apnea syndrome. Patients can also
have loss of both libido and erectile ability. Impotence is rarely the presenting
complaint.

Most patients with the obstructive sleep apnea syndrome have an increase in
the severity of symptoms with increasing body weight. Many patients, however,
report that at a younger age their symptoms were less noticeable even though
their body weight may have been greater. At the time of presentation, most
patients with the obstructive sleep apnea syndrome are overweight. Weight reduc-
tion after the onset of the syndrome will occasionally lead to improvement of
symptoms. Obstructive sleep apnea syndrome in patients of normal or below-nor-
mal body weight suggests upper airway obstruction due to a definable localized
structural abnormality such as a maxillomandibular malformation or adenoton-
sillar enlargement.

Cardiac arrhythmias commonly occur during sleep in patients with the obstruc-
tive sleep apnea syndrome, and range from sinus arrhythmia to premature ven-
tricular contractions, atrioventricular block, and sinus arrest. Bradytachycardia is
most commonly seen in association with the apneic episodes. The bradycardia
occurs during the apneic phase and alternates with tachycardia at the termination
of the obstruction at the time of resumption of ventilation. Some patients, even
those with severe obstructive sleep apnea syndrome, however, may not demon-
strate bradytachycardia or other cardiac arrhythmias. The tachyarrhythmias most
commonly occur during the time of reestablishing breathing following the apneic
phase and may increase the risk of sudden death during sleep.

Mild hypertension with an elevated diastolic pressure is commonly associated
with the obstructive sleep apnea syndrome.

Hypoxemia during sleep, sometimes with an oxygen saturation of less than
50%, is a typical feature of the disorder. Usually, the oxygen saturation returns to
normal values following resumption of breathing. Some patients, however, par-
ticularly those with chronic obstructive pulmonary disease or alveolar hypoventi-
lation, have continuously low oxygen saturation values during sleep and are pre-
disposed to developing pulmonary hypertension and associated right-sided car-
diac failure, hepatic congestion, and ankle edema.

“Blackouts,” disorientation, and periods of automatic behavior with amnesia
are occasionally reported.

In children, developmental delay, learning difficulties, decreased school per-
formance, and behavioral disorders, including hyperactivity alternating with
excessive sleepiness, are often seen, especially in older children.

Course: Spontaneous resolution has been reported in association with reduction
of body weight, but the course usually is progressive and can ultimately lead to
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polysomnography and multiple sleep latency testing will usually be required to
confirm the diagnosis. Depressive episodes associated with excessive sleepiness
should be differentiated by psychiatric interview and psychometric testing. Other
disorders of sleepiness, such as insufficient sleep syndrome or periodic limb
movement disorder, commonly can coexist with obstructive sleep apnea syn-
drome and may be the predominant cause of the symptoms.

Respiratory disturbance during sleep can also be due to central alveolar
hypoventilation, central sleep apnea syndrome, primary snoring, paroxysmal noc-
turnal dyspnea, or asthma. Central alveolar hypoventilation and central sleep
apnea syndromes can be differentiated from obstructive sleep apnea by the
absence of respiratory effort and the presence of long episodes of reduced or
absent tidal volume with oxygen desaturation on polysomnography. Cheyne-
Stokes respiration and other disorders of ventilatory control can be mistaken for
obstructive sleep apnea if not appropriately monitored during sleep. Such disor-
ders can be aggravated or induced by sleep and also can be associated with mild
to marked excessive sleepiness.

Occasionally, panic attacks, the sleep choking syndrome, and sleep-related
laryngospasm can present with similar symptoms and need to be differentiated
from obstructive sleep apnea syndrome. Sleep-related gastroesophageal reflux
and sleep-related abnormal swallowing syndrome can also produce choking
episodes.

All night polysomnographic testing with appropriate respiratory and cardiac
monitoring is mandatory for characterization and documentation of the presence
and severity of sleep apnea and should be performed along with multiple sleep
latency testing, particularly in patients with excessive sleepiness.

Diagnostic Criteria: Obstructive Sleep Apnea Syndrome (780.53-0)

A. The patient has a complaint of excessive sleepiness or insomnia. Occasionally,
the patient may be unaware of clinical features that are observed by others.

B. Frequent episodes of obstructed breathing occur during sleep.
C. Associated features include:

1. Loud snoring
2. Morning headaches
3. A dry mouth upon awakening
4. Chest retraction during sleep in young children

D. Polysomnographic monitoring demonstrates:
1. More than five obstructive apneas, greater than 10 seconds in duration,

per hour of sleep and one or more of the following:
a. Frequent arousals from sleep associated with the apneas
b. Bradytachycardia
c. Arterial oxygen desaturation in association with the apneic episodes

2. MSLT may or may not demonstrate a mean sleep latency of less than 10
minutes.

E. The symptoms can be associated with other medical disorders (e.g., tonsil-
lar enlargement).

F. Other sleep disorders can be present (e.g., periodic limb movement disor-
der or narcolepsy).
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greater than 10 seconds in duration are considered clinically significant. The
apneic episodes, as monitored by nasal and oral airflow, are typically 20 to 40 sec-
onds in duration; rarely, episodes up to several minutes in duration can occur. The
episodes usually occur during sleep stages 1 and 2, are rare during stages 3 and 4,
and are more prevalent and can occur solely during rapid eye movement sleep.
Many apneic episodes can have an initial central component followed by an
obstructive component and are called mixed apneas. Central apneic episodes can
also be seen. Some patients can have a predominance of partial obstructive respi-
ratory events during sleep, called hypopneas.  These hypopneas are characterized
by a reduction of airflow of greater than 50%, which is associated with a reduc-
tion in the blood oxygen saturation levels.

Polysomnographic monitoring of obstructive sleep apnea syndrome should
consist of monitoring of sleep by electroencephalography, electrooculography,
electromyography, airflow, and respiratory muscle effort, and should also include
measures of electrocardiographic rhythm and blood oxygen saturation. Changes
in cardiac rhythm, particularly bradytachycardia, frequently occur with the apne-
ic episodes. The arterial oxygen saturation level falls during the apneic episode
and rises to baseline levels at the termination of the apneic episode. Due to a 10-
to 20-second delay in detection of oxygen saturation by subcutaneous monitoring
devices, a dissociation may occur between the respiratory patterns and the oxy-
gen-saturation patterns seen on the polysomnogram. Carbon dioxide values in the
blood are usually only transiently elevated, but sustained elevations can be seen in
some patients. The obstructive apneic episodes can lead to gastroesophageal
reflux in some patients; reflux can be detected during sleep by intraesophageal pH
monitoring.

Sleep is disrupted by arousals that usually occur at the termination of the apne-
ic events, resulting in excessive sleepiness, which may be detected by either the
multiple sleep latency test (MSLT) or other tests of daytime alertness and sleepi-
ness. Mean sleep latencies on the MSLT are often below 10 minutes and can be
below 5 minutes (normal 10 to 20 minutes). Sleep-onset REM periods during the
naps are not typical, but sleep-onset REM periods can occur on every nap.

Other Laboratory Test Features: Awake arterial blood gas measurements are
usually normal, but some patients with severe obstructive sleep apnea syndrome
can show abnormal values. Cephalometric radiographs, magnetic resonance
imaging, computed tomographic scanning, or fiberoptic endoscopy can show
obstruction of the upper airway. Cardiac testing may show evidence of impaired
right ventricular function in some patients with severe obstructive sleep apnea
syndrome. Hematologic studies may also show an elevated hemoglobin or hema-
tocrit value, indicating polycythemia.

Differential Diagnosis: The most common presenting symptom in adults is
excessive sleepiness; therefore, obstructive sleep apnea syndrome needs to be dif-
ferentiated from other causes of sleepiness such as narcolepsy, idiopathic hyper-
somnia, insufficient sleep syndrome, or periodic limb movement disorder.
Obstructive sleep apnea syndrome can be differentiated from narcolepsy by the
absence of cataplexy and the presence of loud, characteristic snoring. Nocturnal
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This disorder is usually associated with a complaint of insomnia with an inabil-
ity to maintain sleep; however, excessive sleepiness can also occur. Several awak-
enings during the course of the night usually occur, sometimes with a gasp for air
and a sensation of choking. Patients can also be asymptomatic and may present
for evaluation because of observations by a concerned bedpartner. Feelings of
daytime tiredness, fatigue, and sleepiness are common.

Central sleep apnea syndrome may have a few associated obstructive apneas
and episodes of hypoventilation; however, the predominant respiratory distur-
bance consists of central apneic episodes.

Associated Features: Snoring can occur but is not prominent. The hemody-
namic complications of this syndrome include the development of systemic
hypertension, cardiac arrhythmias, pulmonary hypertension, and cardiac failure.
These hemodynamic findings may reflect a primary disorder of the cardiovascu-
lar system that leads to the development of the apnea.

Difficulties with memory and other cognitive functions may result from the
excessive sleepiness. Headaches upon awakening are common in patients with
severe alteration of blood gases during sleep. Patients occasionally complain of a
loss of libido and erectile problems. Depressive reactions can occur.

Course: The severity of the central apneas and associated sleep disturbance may
vary, being partially dependent on underlying contributing factors such as cere-
brovascular disease and cardiac failure. Weight gain may exacerbate the disorder.

Predisposing Factors: Cerebrovascular or cardiac disease is often a contribut-
ing factor in patients with this disorder. Other predisposing factors include neuro-
logic disorders that affect the central control of ventilation, such as lesions of the
cerebral hemispheres, brain stem, or spinal cord.

Prevalence: Central sleep apnea can be asymptomatic; therefore, its exact preva-
lence is unknown. It is considered pathologic only when the events are sufficient-
ly frequent to disturb sleep or result in hypoxemia or cardiac changes.

Age of Onset: Central sleep apnea is observed with increasing frequency in the
general population as a function of age.

Sex Ratio: In adults, central apneic events appear to be more prevalent in men
than in women. After menopause, this difference is less apparent.

Familial Pattern: Not known.

Pathology: Various central nervous system lesions affecting either the cerebral
hemispheres or the brain stem have resulted in respiratory center failure. In most
patients, however, specific anatomic abnormalities cannot be identified. The
repetitive central sleep apneas appear to be related to the oscillations of a physio-
logic feedback loop from lung to brain.
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Note: State and code obstructive sleep apnea syndrome on axis A and causative
disorders on axis C (e.g., tonsillar enlargement).

Minimal Criteria: A plus B plus C.

Severity Criteria:

Mild: Associated with mild sleepiness or mild insomnia, as defined on page 23.
Most of the habitual sleep period is free of respiratory disturbance. The
apneic episodes are associated with mild oxygen desaturation or benign car-
diac arrhythmias.

Moderate: Associated with moderate sleepiness or mild insomnia, as defined
on page 23. The apneic episodes can be associated with moderate oxygen
desaturation or mild cardiac arrhythmias.

Severe: Associated with severe sleepiness, as defined on page 23. Most of the
habitual sleep period is associated with respiratory disturbance, with severe
oxygen desaturation or moderate to severe cardiac arrhythmias. There can be
evidence of associated cardiac or pulmonary failure.

Duration Criteria:

Acute: 2 weeks or less.
Subacute: More than 2 weeks but less than 6 months.
Chronic: 6 months or longer.
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Central Sleep Apnea Syndrome (780.51-0)

Synonyms and Key Words: Central apnea, nonobstructive sleep apnea,
Cheyne-Stokes respiration

Essential Features:

Central sleep apnea syndrome is characterized by a cessation or decrease
of ventilatory effort during sleep and is usually associated with oxygen
desaturation.
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1. Gasps, grunts, or choking during sleep
2. Frequent body movements
3. Cyanosis during sleep

D. Polysomnographic monitoring demonstrates:
1. Central apneic pauses greater than 10 seconds (20 seconds in infancy) in

duration, and one or more of the following:
a. Frequent arousals from sleep associated with the apneas
b. Bradytachycardia
c. Oxygen desaturation in association with the apneic  episodes

2. An MSLT may or may not demonstrate a mean sleep latency of less than
10 minutes.

E. Other sleep disorders can be present (e.g., periodic limb movement disor-
der, obstructive sleep apnea syndrome, or central alveolar hypoventilation
syndrome).

Minimal Criteria: A plus B plus D.

Severity Criteria:
Mild: Usually associated with mild sleepiness or mild insomnia, as defined on

page 23. Most of the habitual sleep period is free of respiratory disturbance
and can be associated with mild oxygen desaturation or benign cardiac
arrhythmias.

Moderate: Usually associated with moderate sleepiness or mild insomnia, as
defined on page 23. Moderate oxygen desaturation or mild cardiac arrhyth-
mias are usually present.

Severe: Usually associated with severe sleepiness, as defined on page 23. Most
of the habitual sleep period is associated with respiratory disturbance, with
severe oxygen desaturation or cardiac arrhythmias.

Duration Criteria:
Acute: 7 days or less.
Subacute: More than 7 days but less than 3 months.
Chronic: 3 months or longer.
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Central Alveolar Hypoventilation Syndrome (780.51-1)

Synonyms and Key Words: Central alveolar hypoventilation, primary alveo-
lar hypoventilation, idiopathic alveolar hypoventilation, nonapneic alveolar
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Complications: The major complications are related to the cardiovascular
effects such as hypertension and cardiac arrhythmias (see associated features).

Polysomnographic Features: Central apneas or hypopneas typically last from
10 to 30 seconds, followed by either gradual or abrupt resumption of respiratory
effort. Often, a 10- to 60-second episode of hyperventilation follows the central
apnea, with a gradual decrease in tidal volume that leads to the cessation of air
flow. Nightly variations in the number of central apneic events are observed,
often associated with use of sedating drugs or alcohol. Central apneas are most
prevalent in the transition from wake to sleep and when the patient is in the supine
position.

The central events are associated with variable degrees of hypoxemia or car-
diac disturbances.

Central apneic pauses may be difficult to differentiate from obstructive
episodes, particularly if the means of demonstrating respiratory effort do not
include a measure of intrathoracic pressure, such as by esophageal manometry.

A multiple sleep latency test (MSLT) may show excessive sleepiness, depend-
ing upon the severity of the sleep disruption.

Other Laboratory Test Features: A Holter monitor can show sleep-related
cardiac arrhythmias. Awake arterial blood-gas values can be impaired in severe
cases. Neurologic tests may demonstrate central nervous system lesions. Cardiac
function and pulmonary function tests can show abnormalities, depending upon
the underlying predisposing disorder.

Differential Diagnosis: Obstructive sleep apnea syndrome can have similar
presenting features and may be mistaken for central sleep apnea. Patients with
obstructive sleep apnea syndrome will often have respiratory events during sleep
that consist of both a central and an obstructive component and is called a “mixed
apnea.” The presence of mixed apneas is an important feature that distinguishes
obstructive sleep apnea syndrome from central sleep apnea syndrome. Choking
episodes during sleep can be associated with obstructive sleep apnea syndrome,
central alveolar hypoventilation syndrome, sleep choking syndrome, or sleep-
related laryngospasm. Patients with narcolepsy have an increased prevalence of
central apneic events. Insufficient-sleep syndrome or idiopathic hypersomnia and
other disorders of excessive sleepiness must be considered in patients presenting
with excessive sleepiness due to central sleep apnea syndrome. Causes of insom-
nia, such as psychophysiologic insomnia and periodic limb movement disorder,
also need to be considered in the differential diagnosis.

Diagnostic Criteria: Central Sleep Apnea Syndrome (780.51-0)

A. The patient has a complaint of either insomnia or excessive sleepiness.
Occasionally, the patient may be unaware of clinical features observed by
others.

B. The patient has frequent episodes of shallow or absent breathing during
sleep.

C. Associated features include at least one of the following:
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alveolar hypoventilation during sleep. Neurologic lesions, such as infection,
infarction, or demyelination, may result in the acquired form of the disorder.

Prevalence: Not known, but the idiopathic form is quite rare.

Age of Onset: Variable. The idiopathic type often presents in adolescence or
early adulthood. The acquired form can develop at any age.

Sex Ratio: The idiopathic form appears to be more common in males.

Familial Patterns: None known.

Pathology: Ventilatory studies reveal reduced responsiveness to hypercapnia or
hypoxia during wakefulness and sleep. Spirometric studies and other pulmonary
tests usually demonstrate normal lung functioning. A lesion of the medullary
chemoreceptors controlling ventilation is postulated in the idiopathic form. A cen-
tral nervous system lesion affecting brain-stem function, such as poliomyelitis or
brain-stem infarction, may be found in patients with the acquired form.

Complications: Severe hypoxemia and hypercapnia may result in the develop-
ment of cardiac arrhythmias. Pulmonary hypertension and, eventually, heart fail-
ure and death can occur.

Polysomnographic Features: Periods of decreased tidal volume lasting up to
several minutes, with sustained arterial oxygen desaturation, are usually observed.
These episodes are often worse during REM sleep. Obstructive sleep apneas may
also contribute to the arterial oxygen desaturation. Carbon-dioxide levels show an
increase during the episodes of hypoventilation, with some improvement follow-
ing the termination of the respiratory event.

Sleep may be characterized by frequent awakenings and arousals associated
with body movements.

Other Laboratory Test Features: Patients with normal awake pulmonary
function tests may demonstrate a marked decrease in ventilatory response to
inhalation of carbon dioxide. Daytime arterial blood gases may be normal or
impaired.

Brain imaging may be necessary to detect structural lesions that can account
for the impaired respiratory control. No associated lesions are present in the idio-
pathic form of alveolar hypoventilation syndrome. Rarely, phrenic-nerve conduc-
tion tests and electromyography, or muscle biopsy of the respiratory musculature,
may be indicated. Electrocardiography, chest radiography, and echocardiography
may show evidence of pulmonary hypertension. Elevated hematocrit and hemo-
globin levels indicate polycythemia from chronic hypoxia.

Differential Diagnosis: Patients with central alveolar hypoventilation syn-
drome must be distinguished from patients with peripheral neurologic, muscular,
skeletal, orthopedic, or pulmonary lesions. Cardiac disease and hypothyroidism
need to be considered in the differential diagnosis.
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hypoventilation. Central alveolar hypoventilation syndrome is the preferred term
for the disorder.

Essential Features:
Central alveolar hypoventilation syndrome is characterized by ventilatory
impairment, resulting in sleep-related arterial oxygen desaturation that
occurs in patients with normal mechanical properties of the lung.

During sleep, patients with central alveolar hypoventilation syndrome have a
decreased tidal volume, and hypercapnia and hypoxemia usually occur. The
episodes of hypoventilation are associated with arousals that cause a transition to
a lighter sleep stage or result in awakenings. These sleep effects may lead to
insomnia or, if the arousals and awakenings are frequent enough, result in exces-
sive sleepiness. During stage-REM sleep, hypoventilation is more pronounced,
with aggravation of the hypoxemia and hypercapnia. Occasionally, patients can
have severe oxygen desaturation during sleep, with few arousals and therefore,
few, if any, sleep complaints. Headaches upon awakening are not infrequent and
may be related to the blood-gas changes during sleep.

Cardiac arrhythmias, particularly bradytachycardia, can be associated with the
respiratory disturbance. The episodes of oxygen desaturation, which are usually
of longer duration than those seen in other forms of sleep-related respiratory
impairments (e.g., obstructive or central sleep apnea syndrome) can be associated
with the development of pulmonary hypertension and heart failure.

Alveolar hypoventilation can be caused by severe lung dysfunction and respi-
ratory-muscle impairment. In the absence of these peripheral impairments, the
chronic disorder is referred to as central alveolar hypoventilation syndrome. This
syndrome has been called the obesity hypoventilation syndrome when associated
with severe obesity. In nonobese patients, the syndrome can be considered to be
idiopathic, and a primary disorder of respiratory control can be inferred.

Associated Features: Obstructive or central sleep apneas may occur intermit-
tently or repetitively on the episodes of hypoventilation but do not form the pre-
dominant respiratory pattern during sleep. Pulmonary hypertension and heart fail-
ure can develop. In adults, there may be impaired psychosocial or work function-
ing. The clinical signs of hypoxia can be quite subtle in children, who may not
look distressed. Children do not develop inspiratory retractions, nasal flaring, or
other signs of increased respiratory effort in response to the hypoxia. As a result,
hypoxia may progress for quite some time without notice until the child appears
to deteriorate suddenly, with a cardiopulmonary arrest or severe decompensation.

Course: The course of central alveolar hypoventilation can be variable but often
is slowly progressive, eventually leading to severe respiratory impairment and
cardiac failure. Children who initially present with hypoventilation during both
sleep and wakefulness often will be able to sustain adequate spontaneous ventila-
tion during wakefulness later in life.

Predisposing Factors: The use of central nervous system depressants, such as
alcohol, anxiolytics, and hypnotics, may further worsen or precipitate central
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Periodic Limb Movement Disorder (780.52-4)

Synonyms and Key Words: Periodic leg movements (PLMs), nocturnal
myoclonus, periodic movements in sleep (PMS), leg jerks. The term periodic limb
movement disorder is preferred because the movements can occur in the upper limbs.

Essential Features:

Periodic limb movement disorder is characterized by periodic episodes of
repetitive and highly stereotyped limb movements that occur during sleep.

The movements usually occur in the legs and consist of extension of the big toe
in combination with partial flexion of the ankle, knee, and sometimes hip. Similar
movements can occur in the upper limbs. The movements are often associated
with a partial arousal or awakening; however, the patient is usually unaware of the
limb movements or the frequent sleep disruption. Between the episodes, the legs
are still. There can be marked nightly variability in the number of movements.

There may be a history of frequent nocturnal awakenings and unrefreshing
sleep. Patients who are unaware of the sleep interruptions may have symptoms of
excessive sleepiness. It is probable that the nature of the patient’s complaint is
affected by the frequency of the movement as well as the associated awakenings.

The clinical significance of the movements needs to be decided on an individ-
ual basis. Periodic limb movements may be an incidental finding, and medication
that reduces the number of limb movements can produce little or no change in
sleep duration or sleep efficiency.

It is possible that a centrally mediated event can give rise to both the periodic
movements and the related sleep disturbance. It is necessary to integrate the clin-
ical history and the polysomnographic findings to assess the role of this phenom-
enon in a sleep disorder.

Associated Features: The disorder can produce anxiety and depression related
to the chronicity of the sleep disturbance.

Course: The natural history is not known. Periodic limb movement disorder
appears to increase in prevalence with advancing age.
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Diagnostic Criteria: Central Alveolar Hypoventilation Syndrome
(780.51-1)

A. The patient can have a complaint of either insomnia or excessive sleepiness.
The patient is usually unaware of the clinical features observed by others
such as hypoventilation during sleep.

B. Frequent episodes of shallow breathing occur during sleep.
C. No primary lung disease, skeletal malformations, or peripheral neuromus-

cular disorders that affect ventilation are present.
D. Polysomnographic monitoring demonstrates:

1. Episodes of shallow breathing greater than 10 seconds in duration associ-
ated with arterial oxygen desaturation, and one or more of the following:
a. Frequent arousals from sleep associated with the breathing distur-

bances
b. Bradytachycardia
c. A mean sleep latency of less than 10 minutes on an MSLT 

E. The disorder can be associated with neurologic disorders that affect the cen-
tral nervous system’s control of breathing.

F. Other sleep disorders can be present (e.g., periodic limb movement disor-
der, central sleep apnea syndrome, or obstructive sleep apnea syndrome).

Note: If the disorder is of unknown origin, state and code as central alveolar
hypoventilation syndrome–idiopathic type. If the disorder is of known etiology
(e.g., poliomyelitis), state and code as central alveolar hypoventilation syn-
drome on axis A and the cause on axis C.

Minimal Criteria: A plus B plus C plus D.

Severity Criteria:

Mild: Usually associated with mild sleepiness or mild insomnia, as defined on
page 23. Most of the major sleep episode is free of respiratory disturbance
but it can be associated with mild oxygen desaturation or mild cardiac
arrhythmias.

Moderate: Usually associated with moderate sleepiness or mild insomnia, as
defined on page 23. There may be moderate oxygen desaturation, cardiac
arrhythmias, and evidence of pulmonary hypertension.

Severe: Usually associated with severe sleepiness, as defined on page 23. Most
of the habitual sleep period is associated with respiratory disturbance, with
severe oxygen desaturation or severe cardiac arrhythmias. Pulmonary hyper-
tension with cor pulmonale is usually present.

Duration Criteria:

Acute: 6 months or less.
Subacute: More than 6 months but less than 1 year.
Chronic: 1 year or longer.
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not counted when determining the total number of movements or movement
indexes. Four or more consecutive movements are required for minimal analysis.
Contractions occurring during drowsiness, before the onset of stage 1 sleep, are
not counted as part of the sleep disorder.

The periodic leg movements may be associated with a K-complex with an elec-
troencephalographic arousal or an awakening. An increase in heart rate and blood
pressure can accompany the movements. Periodic limb movements can occur in
discrete episodes that last from a few minutes to several hours or may be present
throughout the entire recording.

The movements are often reported as an index of total sleep time called the
periodic limb movement index (PLM index). The PLM index is the number of
movements per hour of total sleep time, as determined by polysomnography of the
major sleep episode; an index of 5 or more is regarded as abnormal. Only move-
ments occurring during sleep are counted for the index. The numbers of move-
ments that occur in each leg are added together, as long as they occur in episodes
of at least four movements; isolated movements are not counted. Simultaneous
movements in both legs are counted as one movement. The periodic limb move-
ment–arousal index (PLM–arousal index) is the number of periodic limb move-
ments associated with an arousal, expressed per hour of total sleep time.

Differential Diagnosis: Sleep starts may need to be differentiated from period-
ic limb movements; the appearance of sleep starts during drowsiness, prior to
sleep onset, is the main distinguishing feature. Sleep starts do not recur during
sleep stages nor do they occur with a regular periodicity. Leg movements seen in
association with disorders that produce frequent sleep fragmentations, such as
sleep apnea, may resemble periodic limb movements but disappear upon treat-
ment of the primary condition. A patient may have both disorders, however.

Periodic limb movement disorder must be differentiated from movements asso-
ciated with nocturnal epileptic seizures and myoclonic epilepsy and from a num-
ber of forms of waking myoclonus, such as that seen in the Lance-Adams syn-
drome (and tension myoclonus), Alzheimer’s disease, Creutzfeldt-Jakob disease,
and other neuropathologic conditions.

Diagnostic Criteria: Periodic Limb Movement Disorder (780.52-4)

A. The patient has a complaint of insomnia or excessive sleepiness. The patient
occasionally will be asymptomatic, and the movements are noticed by an
observer.

B. Repetitive highly stereotyped limb muscle movements are present; in the
leg, these movements are characterized by extension of the big toe in com-
bination with partial flexion of the ankle, knee, and sometimes hip.

C. Polysomnographic monitoring demonstrates:
1. Repetitive episodes of muscle contraction (0.5 to 5 seconds in duration)

separated by an interval of typically 20 to 40 seconds
2. Arousal or awakenings may be associated with the movements

D. The patient has no evidence of a medical or mental disorder that can
account for the primary complaint.
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Predisposing Factors: Individuals with restless legs syndrome usually have
periodic leg movements detected during polysomnographic monitoring. Periodic
limb movements can accompany narcolepsy and the obstructive sleep apnea syn-
drome.

Periodic limb movement disorder can be associated with, or evoked by, a vari-
ety of medical conditions. Episodes of limb movements can develop in patients
with chronic uremia and other metabolic disorders. The use of tricyclic antide-
pressants and monoamine oxidase inhibitors can induce or aggravate this disor-
der, as does withdrawal from a variety of drugs, such as anticonvulsants, benzo-
diazepines, barbiturates, and other hypnotic agents. Limb movements associated
with ingestion or withdrawal from drugs should be distinguished from the disor-
der in the drug-free patient.

Prevalence: Not known. It appears to be rare in children and progresses with
advancing age to become a common finding in up to 34% of patients over the age
of 60 years. It has been reported to occur in 1% to 15% of patients with insomnia.

Age of Onset: Appears to be most prevalent in middle adulthood and is rarely
seen in children.

Sex Ratio: No difference.

Familial Pattern: A familial pattern may exist.

Pathology: None known.

Complications: Periodic limb movement disorder can result in fragmented,
restless sleep and complaints of insomnia or excessive sleepiness. The limb move-
ments can disrupt the sleep of a bedpartner. Some patients with severe periodic
limb movement disorder can also have the movements during wakefulness.

Polysomnographic Features: Periodic limb movements can appear immedi-
ately with the onset of non-REM stage-1 sleep, are frequent during stage 2 sleep,
and decrease in frequency in stage 3 and stage 4 sleep. The periodic limb move-
ments are usually absent during REM sleep.

Typically, both lower limbs are monitored for the presence of the limb move-
ments; however, movement of the upper limbs may be sampled if clinically indi-
cated. The anterior tibialis electromyogram (EMG) shows repetitive contractions,
each lasting 0.5 to 5 seconds (mean duration, 1.5 to 2.5 seconds). The movement
may begin with a leg jerk, followed by a short interval (milliseconds) and a tonic
contraction. There may often be repeated myoclonic jerks occurring at the begin-
ning of each movement. The movements may affect one or both of the lower
limbs, although usually both extremities are involved, but not necessarily in a
symmetric or simultaneous pattern. The events may show some alternations from
leg to leg. The interval between movements is typically 20 to 40 seconds; move-
ments that are separated by an interval of less than 5 or more than 90 seconds are
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The most characteristic feature is the partial or complete relief of the sensation
with leg motion and the return of the symptoms upon cessation of leg movements.
The sensations and associated leg movements usually interfere with sleep onset.
A variety of words may be used to describe the sensations, usually including
“ache,” “discomfort,” “creeping,” “crawling,” “pulling,” “prickling,” “tingling,” or
“itching.”

The patient usually feels the sensations between the ankle and the knee but may
experience the sensations in the thighs or feet and, rarely, in the arms. Although
usually bilateral, the symptoms can be asymmetric in severity and frequency and
rarely occur unilaterally. They typically are present only at rest and just prior to
the patient’s sleep period; they can occur at other times of the day, however, par-
ticularly when the patient sits for prolonged periods (e.g., when driving). The
symptoms may last for a few minutes or several hours; however, even the most
severely affected patients will usually be able to sleep for several hours.

Associated Features: The disorder can be associated with pregnancy, anemia,
and uremia. When associated with pregnancy, restless legs syndrome usually
appears after the 20th week of the pregnancy.

Most, if not all, patients with restless legs syndrome show periodic leg move-
ments during sleep. Unlike patients with only periodic limb movements, patients
with both syndromes may show involuntary limb movements even while awake.

Patients may experience features of intense anxiety and depression in associa-
tion with restless legs syndrome. In some patients, the emotional distress may be
severe and associated with psychosocial dysfunction.

Course: Restless legs syndrome may be of many years’ duration, with waxing
and waning of symptoms. Restless legs syndrome may improve during times of
fever and may worsen with sleep disruption. Severe cases may improve with time.

Predisposing Factors: Predisposing factors include pregnancy, anemia, and
rheumatoid arthritis.

Prevalence: Definitive data are not available. Symptoms of restless legs syn-
drome have been identified in 5% to 15% of normal subjects, 11% of pregnant
women, 15% to 20% of uremic patients, and up to 30% of patients with rheuma-
toid arthritis.

Age of Onset: Restless legs syndrome has rarely been reported to begin in infan-
cy and may be seen for the first time in advanced old age. The peak onset is usu-
ally in middle age.

Sex Ratio: Appears to be more common in females.

Familial Pattern: Restless legs syndrome is most often seen as an isolated case,
but a definitive familial pattern has been reported. An autosomal dominant trans-
mission in some families has been proposed but is not yet established.

Pathology: None known.
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E. Other sleep disorders (e.g., obstructive sleep apnea syndrome) may be pre-
sent but do not account for the movements.

Note: If periodic limb movement disorder is due to a medication effect or due
to drug withdrawal, state and code on axis A as periodic limb movement dis-
order: medication-induced type or periodic limb movement disorder: drug-
withdrawal type, respectively. If associated with an underlying medical disor-
der, the disorder should be stated and coded on axis C (e.g., uremia).

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Mild insomnia or mild sleepiness, as defined on page 23, and typically
associated with a PLM index of 5 or more but less than 25.

Moderate: Moderate insomnia or moderate sleepiness, as defined on page 23,
and typically associated with a PLM index of 25 or more but less than 50.

Severe: Severe insomnia or severe sleepiness, as defined on page 23, and typi-
cally associated with a PLM index of 50 or more or a PLM–arousal index of
greater than 25.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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Restless Legs Syndrome (780.52-5)

Synonyms and Key Words: Restless legs syndrome (RLS), disagreeable sen-
sations in legs.

Essential Features:

Restless legs syndrome is a disorder characterized by disagreeable leg sen-
sations that usually occur prior to sleep onset and that cause an almost irre-
sistible urge to move the legs.
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Duration Criteria:

Acute: 2 weeks or less.
Subacute: More than 2 weeks but less than 3 months.
Chronic: 3 months or longer.
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Complications: Severe insomnia, psychologic disturbance, and depression,
sometimes producing severe social dysfunction.

Differential Diagnosis: Chronic myelopathy, peripheral neuropathy, akathisia,
painful legs and moving toes syndrome should be ruled out by history and clini-
cal examination. Erythromelalgia, muscular pain fasciculation syndromes,
myokymia, and leg compartment syndromes may all have some similarities to
restless legs syndrome. Caffeinism, uremia, and anemia should also be considered
as causes of leg discomfort.

Diagnostic Criteria: Restless Legs Syndrome (780.52-5)

A. The patient has a complaint of an unpleasant sensation in the legs at night
or difficulty in initiating sleep.

B. Disagreeable sensations of “creeping” inside the calves are present and are
often associated with general aches and pains in the legs.

C. The discomfort is relieved by movement of the limbs.
D. Polysomnographic monitoring demonstrates limb movements at sleep

onset.
E. There is no evidence of any medical or mental disorders that account for the

movements.
F. Other sleep disorders may be present but do not account for the symptom.

Minimal Criteria: A plus B plus C.

Severity Criteria:

Mild: Occurs episodically, with no more than a mild disruption of sleep onset
that does not cause the patient significant distress.

Moderate: Occurs less than twice a week, with significant delay of sleep onset,
moderate disruption of sleep, and mild impairment of daytime function.

Severe: Episodes occur three or more times a week, with severe disruption of
nighttime sleep patterns and marked daytime symptoms.
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environmental factors are particularly abnormal (e.g., excessive noise or extreme
lighting effects that would produce sleep disturbance in most people). Caffeine
ingestion in the form of coffee or sodas can produce a disorder of inadequate sleep
hygiene if the intake is normal and within the limits of common use, whereas
stimulant ingestion that is considered excessive by normal standards can lead to a
diagnosis of a stimulant-dependent sleep disorder. Similarly, sleep that is disrupt-
ed by alcohol ingestion that would be considered socially normal can lead to a
diagnosis of inadequate sleep hygiene, whereas sleep that is disrupted by alcohol
ingestion that is considered by most people to be abnormal can lead to a diagno-
sis of alcohol-dependent sleep disorder.

Altitude insomnia is a sleep disturbance that is due to acute mountain sickness.
The term acute mountain sickness is not used because it can apply to physiologic
disturbances that may be unrelated to an effect upon sleep. Additional information
to help differentiate the extrinsic sleep disorders is contained within the texts.

Inadequate Sleep Hygiene (307.41-1)

Synonyms and Key Words: Sleep hygiene abuse, bad sleep habits, irregular
sleep habits, excessive napping, sleep-incompatible behaviors. Inadequate sleep
hygiene is the preferred diagnostic term because it suggests various habits and
activities of daily living that may promote a sleep difficulty.

Essential Features:

Inadequate sleep hygiene is a sleep disorder due to the performance of
daily living activities that are inconsistent with the maintenance of good-
quality sleep and full daytime alertness.

A common element in the diverse presentations that make up this condition is
the deleterious effect on sleep of practices that are under the individual’s behav-
ioral control. Although an exhaustive list of these practices is not feasible, the spe-
cific behaviors can be classified into two general categories: practices that pro-
duce increased arousal and practices that are inconsistent with the principles of
sleep organization.

Arousal may be produced by commonly used substances such as caffeine and
cigarettes. Alcohol ingestion may also interfere with sleep by producing arousal
during the sleep period, which results in sleep-maintenance difficulties. Stress and
excitement, such as vigorous exercise close to bedtime, intense mental work late
at night, party-going in the evening, and watching the clock during an awakening
in the middle of the night, may also lead to arousal. Arousal due to environmen-
tal factors may result from the neglect of caretaking activities, such as not regu-
lating ambient temperature within a comfortable range, allowing nocturnal prod-
ding by pets, and failing to prevent early morning light in the bedroom.

Due to the complementarity and interdependence of sleep and waking, prac-
tices that interfere with the regular timing and duration of the sleep and wakeful
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Extrinsic Sleep Disorders

The extrinsic sleep disorders include those disorders that originate or develop
from causes outside of the body. External factors are integral in producing these
sleep disorders, and removal of the external factors leads to resolution of the sleep
disorder. This is not to say that internal factors are not important in the develop-
ment or maintenance of the sleep disorder, just as external factors can be impor-
tant in the development or maintenance of an intrinsic sleep disorder. However,
the internal factors would not, by themselves, have produced the sleep disorder
without presence of an external factor.

Many of the extrinsic sleep disorders listed here were not previously described
in the Diagnostic Classification of Sleep and Arousal Disorders. Although there
appears to be overlap between some disorders (e.g., alcohol-dependent sleep dis-
order, environmental sleep disorder, and inadequate sleep hygiene), the text and
diagnostic criteria highlight the differences. Further explanation may also be
helpful.

Inadequate sleep hygiene applies to a sleep disorder that develops out of nor-
mal behavioral practices that for another person usually would not cause a sleep
disturbance. For example, an irregular bedtime or waketime that might not be
important in one person may be instrumental in producing insomnia in another.
Although environmental factors can produce a disorder of inadequate sleep
hygiene, the diagnosis of an environmental sleep disorder is only made when the
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alertness and buoy mood, they contribute toward instability of sleep and waking,
thus establishing features that contribute to insomnia.

Prevalence: The prevalence of this disorder in the general population is not
known, although it is believed to be a fairly common primary cause or contribut-
ing factor of sleep disturbance. It is the rare case of insomnia that does not neces-
sitate some attention to shaping the sleep schedule or prescribing certain arousing
practices. Inadequate sleep hygiene may not reach sufficient salience to indepen-
dently produce insomnia; however, these practices may produce nightly variabil-
ity, lower the threshold to arousal, and have other effects that render the individ-
ual more susceptible to developing insomnia as a result of some other factor. In
many cases, it is a confluence of factors that produce a clinically significant
insomnia. For example, a habitual sleep-wake schedule and level of coffee con-
sumption in and of themselves may have caused no sleep problem, but the addi-
tion of other factors to these preexisting conditions could produce an insomnia. At
this stage, each factor may be understood as making an independent contribution
to the sleep disturbance.

Age of Onset: Inadequate sleep hygiene is not diagnosed in prepubescent indi-
viduals because some independence from caretakers and responsibility for one’s
own sleep pattern is assumed in the diagnosis.

Sex Ratio: Not known.

Familial Pattern: Not known.

Pathology: Mental status examination and psychologic testing reveal little or no
psychopathology. Physical examination uncovers no medical explanation for the
sleep disturbance.

Complications: Caffeine addiction, alcoholism, and conditioned insomnia are
all complications of inadequate sleep hygiene. In addition, chronic sleep loss and
frequent or irregular timing of daytime naps may produce excessive sleepiness
and the need for daytime naps.

Polysomnographic Features: The usual polysomnographic features associat-
ed with sleep disturbance, such as prolonged sleep latency, fragmented sleep,
early morning awakening, and reduced sleep efficiency, are present.

Recording in the sleep laboratory environment may correct some inadequate
sleep hygiene practices; therefore, there may be some attenuation of the severity
of the problem.

Other Laboratory Test Features: None.

Differential Diagnosis: Psychophysiologic insomnia, environmental sleep dis-
order, mental disorders, hypnotic-dependent sleep disorder, alcohol-dependent
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periods may disturb the stability and amounts of the two processes. Sleep may
become disrupted or variable when too much time is spent in bed; when there is
excessive daily variation in bedtime, arising time, and amount of sleep; and when
naps are taken during the day. Although clinicians usually have no trouble identi-
fying grossly excessive time in bed and nightly variability of retiring and arising
times, the influence of more subtle changes may go undetected. For example, just
as the daily quota of sleep varies in noncomplaining individuals, so too does time
in bed. Therefore, 7.5 hours in bed may be sufficient for individuals who sleep 7
hours per night and excessive for those who habitually sleep 6 hours. Because a
single regular daytime nap does not necessarily interfere with nocturnal sleep,
judgment is required to determine if the frequency, duration, proximity to noctur-
nal sleep, or variable timing of naps suggests an impact on sleep.

Associated Features: Inadequate sleep hygiene shares daytime symptoms (e.g.,
mood and motivational disturbance; reduced attention, vigilance, and concen-
tration; and daytime fatigue and sleepiness) with the other conditions 
that produce sleep disturbance. Preoccupation with the sleep difficulty is also
common.

Course: Inadequate sleep hygiene practices may produce and perpetuate insom-
nia. When sufficiently strong or habitual, these inadequate sleep hygiene practices
may precipitate insomnia. For example, consuming excessive amounts of caffeine
or taking naps at different times of the day becomes part of the behavioral reper-
toire over time. Although adaptation to these changes is possible at first, with time
and increasing intensity of these practices, they begin to have an effect on sleep.

The importance of assessing the contribution of inadequate sleep hygiene in
maintaining a preexisting sleep disturbance cannot be overemphasized. Once
insomnia is present, individuals attempt to cope by taking such actions as going
to sleep earlier, staying in bed later, napping, lying down to rest during the day,
and drinking coffee. These strategies are attempts to obtain more sleep or mini-
mize the fatigue, performance decrements, and sleepiness that result from insom-
nia. Although these alterations may lead to increased sleep and reduced daytime
decrements, they also lead to increased variability of the timing of sleep and weak-
en the self-sustaining properties of a regular sleep-wake cycle. Therefore, sleep
hygiene should be evaluated in the context of every insomnia to determine how
much of a contribution it is making to sustaining the sleep disturbance.

Predisposing Factors: Individuals who are intolerant of any debilitating day-
time consequences of sleep loss will resort more quickly to practices that defy
good sleep hygiene principles. For example, those people who accept the sleep
loss and compromised performance and mood that result from a night or two of
poor sleep can ride out the sleep disturbance without restructuring their sleep
schedule, taking naps, or increasing daytime caffeine or nighttime alcohol con-
sumption. On the other hand, those individuals who are so distressed by fatigue,
sleepiness, moodiness, and reduced performance that they will not put up with a
period of incapacity due to sleep loss will institute countermeasures designed to
limit these problems. Although these measures may, in the short run, increase
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Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days but less than 3 months.
Chronic: 3 months or longer.
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Environmental Sleep Disorder (780.52-6)

Synonyms and Key Words: Environmental insomnia, environment-induced
somnolence, environment-induced sleep disorder, noise-induced sleep distur-
bance, temperature-induced sleep disturbance, bedpartner-related sleep disorder,
hospital-induced sleep disorder, sleep disorder associated with forced vigilance.
Environmental sleep disorder is the preferred term because it may connote either
an insomnia or excessive sleepiness that may arise from a variety of environmen-
tal factors.

Essential Features:

Environmental sleep disorder is a sleep disturbance due to a disturbing
environmental factor that causes a complaint of either insomnia or excessive
sleepiness.

This category covers those environmental conditions that invariably result in a
disorder of either insomnia or excessive sleepiness. The onset, time course, and
termination of the sleep complaint are tied directly to a causative environmental
condition. Amelioration or removal of the environmental condition brings about
either an immediate or gradual reduction of the sleep problem.

A variety of physically measurable environmental factors can result in insom-
nia or excessive sleepiness. Sleep-disturbing circumstances include heat, cold,
noise, light, movements of a bedpartner, and the necessity of remaining alert in a
situation of danger or when having to provide attention to an infant or invalid. A
variety of medical procedures and an imposed abnormal sleep-wake schedule
often associated with hospitalization also may result in a sleep disorder. The sen-
sitivity of the patient to such environmental circumstances is often more critical
than is the level of noxious stimulation. Sensitivity to environmental disturbances
in nocturnal sleepers increases toward morning. Older individuals are generally
more sensitive to environmental factors than are younger ones, although substan-
tial variability in sensitivity may be noted within a particular age group.

Three conditions must be present to make a diagnosis of environmental sleep
disorder: (1) the sleep problem is temporally associated with the introduction of a
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sleep disorder, central sleep apnea syndrome, short sleeper, delayed sleep-phase
syndrome, irregular sleep-wake pattern, restless legs syndrome, periodic limb move-
ment disorder, limit-setting sleep disorder, and sleep-onset association disorder.

Diagnostic Criteria: Inadequate Sleep Hygiene (307.41-1)

A. The patient has a complaint of either insomnia or excessive sleepiness.
B. At least one of the following is present

1. Daytime napping at least two times each week
2. Variable wake-up times or bedtimes
3. Frequent periods (two to three times per week) of extended amounts of

time spent in bed
4. Routine use of products containing alcohol, tobacco, or caffeine in the

period preceding bedtime
5. Scheduling exercise too close to bedtime
6. Engaging in exciting or emotionally upsetting activities too close to

bedtime
7. Frequent use of the bed for non-sleep-related activities (e.g., television

watching, reading, studying, snacking, etc.)
8. Sleeping on an uncomfortable bed (poor mattress, inadequate blankets,

etc.)
9. Allowing the bedroom to be too bright, too stuffy, too cluttered, too hot,

too cold, or in some way not conducive to sleep
10. Performing activities demanding high levels of concentration shortly

before bed
11. Allowing mental activities, such as thinking, planning, reminiscing,

etc., to occur in bed
C. Polysomnography demonstrates one or more of the following:

1. Increased sleep latency
2. Reduced sleep efficiency
3. Frequent arousals
4. Early morning awakening
5. Excessive sleepiness on a multiple sleep latency test

D. No evidence of a medical or mental disorder accounts for the sleep distur-
bance.

E. No other sleep disorder either produces difficulty in initiating or maintain-
ing sleep or causes excessive sleepiness.

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Mild insomnia or mild sleepiness, as defined on page 23.
Moderate: Moderate insomnia or moderate sleepiness, as defined on page 23.
Severe: Severe insomnia or severe sleepiness, as defined on page 23.
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Familial Pattern: None known.

Pathology: None.

Complications: See associated features above.

Polysomnographic Features: Laboratory polysomnography, particularly in
those patients with an insomnia complaint, should reveal a total sleep time that is
longer than is reported as typical for the home environment. Sleep architecture is
similar to that of the normal sleeper.

Ambulatory polysomnography that allows the patient to sleep in the usual
sleeping environment is likely to reveal a reduced total sleep time, such as that
seen in the laboratory, as well as reduced slow-wave sleep, lowered sleep effi-
ciency, and, depending upon the nature of the environmental disturbance, a reduc-
tion in REM sleep percentage.

Patients with environment-induced excessive sleepiness show mild to moder-
ate sleepiness during a scheduled series of polysomnographically monitored day-
time naps (multiple sleep latency test).

Polysomnography reveals no evidence of other sleep disorders such as period-
ic limb movement disorder or sleep-related breathing disorder.

Other Laboratory Test Features: Twenty-four-hour temperature recordings
reveal no circadian rhythm disturbance. Other laboratory tests, such as blood tests,
urinalysis, etc., suggest no medical basis for the sleep disorder.

Differential Diagnosis: Inadequate sleep hygiene, insufficient sleep syndrome,
psychophysiologic insomnia, psychiatric sleep disorders, irregular sleep-wake
pattern, obstructive sleep apnea syndrome, central sleep apnea syndrome, nar-
colepsy, idiopathic hypersomnia, delayed sleep-phase syndrome.

Diagnostic Criteria: Environmental Sleep Disorder (780.52-6)

A. The patient complains of insomnia or excessive sleepiness.
B. The complaint is temporally associated with the introduction of a physical-

ly measurable stimulus or environmental circumstance that disturbs sleep.
C. The physical properties of the environmental factor account for the sleep

complaint; the psychologic meaning of the environmental factor does not
account for the complaint.

D. Removal of the causative environmental factor results in an immediate or
gradual restoration of normal sleep.

E. The disorder has been present for more than 3 weeks.
F. Polysomnographic monitoring demonstrates normal sleep efficiency and

duration.
G. No evidence of significant underlying mental or medical disorder accounts

for the complaint.
H. The patient’s symptoms do not meet the diagnostic criteria for any other

sleep disorder causing a complaint of insomnia or excessive sleepiness
(e.g., toxin-induced sleep disorder).
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physically measurable stimulus or definable set of environmental circumstances,
(2) the physical rather than the psychologic properties of the environmental fac-
tors are the critical causative elements, and (3) removal of the responsible factors
results in an immediate or gradual return to normal sleep and wakefulness.

Mental status examination and psychologic evaluation reveal no psychiatric
explanation for the sleep complaint. Physical examination reveals no underlying
medical cause.

Associated Features: Depending upon the chronicity and extent of sleep dis-
turbance resulting from the environmental cause, secondary symptoms (including
deficits in concentration, attention, and cognitive performance; reduced vigilance;
daytime fatigue; malaise; depressed mood; and irritability) may result. Also, cer-
tain environmental factors that have been shown to reduce slow-wave sleep (e.g.,
noise, high ambient temperatures, bedpartner movements) may result in muscle
aches, social withdrawal, and somatic preoccupation.

Course: In the early stages of insomnia resulting from environmental factors,
mild mood disturbance, daytime fatigue, concentration problems, irritability, and
preoccupation with sleep loss may develop. If the insomnia is untreated, symp-
toms typical of chronic sleep deprivation, including depressed mood, reduced
work performance, malaise, chronic daytime sleepiness, and lethargy, result. In
patients presenting primarily with excessive sleepiness, more prominent features
may be depressed mood, daytime fatigue, and a compelling sense of sleepiness.
In either case, the patient may develop disruptive habits that further contribute to
the sleep problem.

Predisposing Factors: Residence near a busy airport or highway, a sleeping
environment that is poorly heated in cold seasons of the year or inadequately air-
conditioned in warm months, subjection to a physically dangerous environment,
a bedpartner who snores or is restless, and responsibility for a newborn infant are
all predisposing factors for environmental sleep disorder with insomnia. Routine
and monotonous vocations, social isolation, and physical confinement are predis-
posing factors for environmental sleep disorder with excessive sleepiness.
Hospitalization that results in imposed abnormal sleep-wake schedules or dis-
comfort from drainage tubes, hemodialysis, etc., may contribute to environmental
sleep disorder.

Prevalence: Although the prevalence of environmental sleep disorder is not
known, transient sleep disturbances of this nature are likely to be very common.
The percentage of the general population with chronic environment-induced sleep
disorders has not been determined. Somewhat less than 5% of patients seen at
sleep disorders centers receive this diagnosis.

Age of Onset: May occur at any age, although the elderly are more at risk for
this condition.

Sex Ratio: Not known.
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ing during sleep, does not necessarily improve the sleep symptoms. Not only
hypoxemia, but also the effects of the hypocapnia, may therefore cause altitude
insomnia.

In addition to the direct effects of respiratory disturbances during sleep, other
internal or environmental factors, such as stress and increased vigilance, the cold,
an uncomfortable sleeping surface, and varied exposure to light, may also play a
part in the development of insomnia related to altitude in mountaineers.

Associated Features: Altitude insomnia can be associated with other symp-
toms of acute mountain sickness such as headache, anorexia, tachycardia, and
fatigue.

Course: Mountain sickness and altitude insomnia become progressively more
severe as higher altitudes are reached. Pulmonary edema, coma, and even death
may rarely occur at high altitudes. The disorder may improve spontaneously with
increasing duration spent at high altitudes due to acclimatization to the lower lev-
els of inspired oxygen. When the person returns to lower altitudes, the sleep dis-
turbance usually reverses spontaneously.

Predisposing Factors: Primary lung disease, as well as anemia or impaired 
cardiac function, is thought to predispose an individual to developing altitude
insomnia.

Prevalence: Altitude insomnia occurs in most individuals who ascend to high
altitudes (greater than 4,000 meters) in the absence of administered oxygen.
Twenty-five percent of individuals who ascend from sea level to 2,000 meters will
have some symptoms.

Age of Onset: Altitude insomnia can occur in an individual of any age.

Sex Ratio: No evidence of any sex predominance.

Familial Pattern: None known.

Pathology: Physiologic control of respiration in the presence of low inspired
oxygen leads to a pattern of periodic breathing. This breathing pattern can induce
arousals during sleep that are associated with the hyperpneic phase of ventilation.

The changes in body chemistry are believed to be due to hypoxia, which stim-
ulates respiration and leads to a hypocapnic alkalosis. Over a few days, renal com-
pensation leads to increased urinary bicarbonate excretion and the gradual cor-
rection of the alkalosis.

Complications: For reasons that are unclear, some individuals may develop pul-
monary edema even at low altitudes. Cerebral edema and death can sometimes
occur. Changes in protein permeability of the lung may lead to edema as a result
of an idiosyncratic reaction or as a manifestation of central nervous system effects
(neurogenic edema).
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Note: If the disorder has been present for less than 3 weeks, specify and code
under adjustment sleep disorder.

Minimal Criteria: A plus B plus C plus D plus E.

Severity Criteria:

Mild: Mild insomnia or mild sleepiness, as defined on page 23.
Moderate: Moderate insomnia or moderate sleepiness, as defined on page 23.
Severe: Severe insomnia or severe sleepiness, as defined on page 23.

Duration Criteria:

Acute: 3 months or less.
Subacute: More than 3 months but less than 6 months.
Chronic: 6 months or longer.
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Altitude Insomnia (289.0)

Synonyms and Key Words: Acute mountain sickness (289.0), Acosta’s dis-
ease. (Includes Andes disease [993.2], Alpine sickness [993.2], hypobaropathy
[993.2])

Essential Features:

Altitude insomnia is an acute insomnia, usually accompanied by headaches,
loss of appetite, and fatigue, that occurs following ascent to high altitudes.

This is a common complaint of mountain climbers or other individuals who
sleep in high-altitude environments. Symptoms typically occur within 72 hours of
exposure. A disturbance of respiration that appears to be directly related to lack
of inspired oxygen is associated with the difficulty in initiating and maintaining
sleep. Patients may awaken and be aware of the fact that they are apneic.

The disturbance to sleep usually develops when sleeping at elevations greater
than 4,000 meters. Medications such as acetazolamide, which can increase ven-
tilation and reduce hypoxemia during sleep, have been reported to improve sleep
quality. However, administration of oxygen, which can abolish periodic breath-
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Severity Criteria:

Mild: Usually associated with mild insomnia, as defined on page 23.
Moderate: Usually associated with moderate insomnia, as defined on page 23.
Severe: Usually associated with severe insomnia, as defined on page 23.

Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days but less than 1 month.
Chronic: 1 month or longer.
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Adjustment Sleep Disorder (307.41-0)

Synonyms and Key Words: Transient psychophysiologic insomnia; transient
insomnia; short-term insomnia; acute stress; emotional shock; acute emotional
arousal; acute anxiety; loss or threat of loss, conflict, situational, episodic, sea-
sonal, or maladaptive reaction; unfamiliar sleep environment.

Essential Features:

Adjustment sleep disorder represents sleep disturbance temporally related to
acute stress, conflict, or environmental change that causes emotional arousal.

The reaction to stress is an essential feature of this disorder and may develop
during the course of “normal” developmental events, such as an insomnia in the
week preceding the first day of school for a child, before examinations, or in reac-
tion to job- or family-related problems.

To be diagnosed as adjustment sleep disorder, the sleep disturbance must rep-
resent a clear change from the patient’s norm. Symptoms must develop in associ-
ation with the identified stressor and remit if either the stressor is removed or the
level of adaptation is increased. In most cases, the disturbance is brief and sleep
returns quickly to baseline levels. A person may present with a history of repeat-
ed episodes of adjustment sleep disorder. Only if clear periods of remission (nor-
mal sleep) are present between episodes should an adjustment sleep disorder be
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Polysomnographic Features: At levels above 2,000 meters but below 4,000
meters, the predominant change in sleep is a slight reduction in sleep efficiency;
awake activity during sleep may increase and total sleep time may decrease. At
altitudes higher than 4,000 meters, sleep is markedly disturbed, with reduced
duration and efficiency of sleep, a prolonged sleep-onset latency, and increased
movement during sleep. The amount of REM sleep is also reduced.

A pattern of periodic breathing with central apneic episodes occurs. The
arousals may be associated with the hyperventilatory portion of the periodic
breathing. The usual pattern is one of alternating hyperpnea and hypopnea, the lat-
ter often associated with brief nonobstructive apneas. Arousals or awakenings
may occur at the end of apneic episodes. The cycles are associated with periodic
fluctuations of oxygen-saturation values.

Reports of multiple sleep latency testing performed at high altitude have not
been published.

Other Laboratory Test Features: Arterial blood gases measured during the
awake or sleep state will show a reduction in both oxygen and carbon dioxide lev-
els and a respiratory alkalosis with varying degrees of metabolic compensation.

Differential Diagnosis: The association of the sleep disturbance with a change
in altitude helps differentiate this form of insomnia from other causes. Patients
with obstructive sleep apnea syndrome or central sleep apnea syndrome may have
their disorders exacerbated by the reduced arterial-oxygen tension at high altitude.
Other causes of difficulty in initiating and maintaining sleep, such as an environ-
mental sleep disorder due to factors other than altitude, insomnia associated with
psychiatric disorders, and psychophysiologic insomnia, may need to be differen-
tiated from altitude insomnia, particularly in individuals living at high altitude for
prolonged periods.

Diagnostic Criteria: Altitude Insomnia (289.0)

A. The patient has a complaint of insomnia.
B. The complaint is related temporally to ascent to a high altitude (typically

above 4,000 meters).
C. Polysomnographic monitoring demonstrates:

1. Reduced total sleep duration, decreased sleep efficiency with an
increased sleep latency, and increased arousals and awake time

2. A pattern of periodic breathing during sleep
3. Oxygen desaturation during sleep

D. Other mental or medical disorders can be present but are not the cause of
the primary complaint.

E. The complaint is not caused by other sleep disorders such as obstructive
sleep apnea syndrome, central sleep apnea syndrome, or other causes of
insomnia.

Minimal Criteria: A plus B.
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course of their lifetime. Some epidemiologic studies suggest that one third of all
adults experience brief episodes of poor sleep each year. Systematically obtained
data are insufficient to indicate the number of people who experience transient
periods of sleepiness.

Age of Onset: Adjustment sleep disorder may occur at any age. Children with
this disorder apparently are more likely to present with insomnia than daytime
sleepiness.

Sex Ratio: Some studies suggest that adjustment sleep disorder may be more
common among adult women than adult men; it also appears that women are
more likely to seek treatment for their sleep disturbance.  Systematically obtained
data regarding sex differences among children and adolescents currently are
insufficient.

Familial Pattern: Not known.

Pathology: None.

Complications: Serious complications are generally absent due to the short
duration of most disturbances.  A possibility exists that negative associations with
the bedroom environment or changes in self-perception as a sleeper, which could
result in the development of a long-term maladaptive reaction, will occur if the
condition goes untreated. Occasionally, a sharp increase in alcohol intake or non-
prescription sleeping aids and stimulants may be reported; however, serious med-
ical or psychologic complications are rare unless the adjustment sleep disorder is
superimposed on a preexisting mental or medical condition.

Polysomnographic Features: The nature of the sleep disturbance related to
this disorder varies widely from person to person. Polysomnography may demon-
strate normal architecture and timing of sleep, prolonged sleep onset, premature
awakenings, or slightly longer than normal sleep time. Similarly, mean sleep
latencies on the multiple sleep latency test may be normal or demonstrate mild to
severe sleepiness. In most cases, concordance exists between the presenting com-
plaint and polysomnographic findings. Persons exhibiting discordance between
the presenting complaint and polysomnographic findings may represent a distinct
subclassification of adjustment sleep disorder; however, no systematically
obtained data exist on this issue. An example would be patients who complain of
acute insomnia after learning that they have cancer, yet sleep normally when eval-
uated in the sleep center.

Other Laboratory Features None.

Differential Diagnosis: Due to the wide variability in polysomnographic fea-
tures present in this disorder, a thorough diagnostic interview and psychologic
assessment are imperative and probably reveal the most important data when rul-
ing out adjustment sleep disorder. Sudden and sharp episodes of insomnia or
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diagnosed; without remissions, a diagnosis of psychophysiologic or idiopathic
insomnia should be considered.

Adjustment sleep disorder represents a classic form of the effect of psychologic
factors on sleep. With resolution of the emotional reaction, sleep returns to normal.

Associated Features: Most adjustment sleep disorders are triggered by an emo-
tional shock or immediate fear of threat to one’s security, such as the death of a
close person, divorce, change of job, or an examination. Occasionally, the sleep
disturbance is related to anticipation of, or response to, intense positive emotions,
such as the exhilaration felt in response to a marriage proposal or an upcoming
vacation. Another common source of temporary changes in sleep patterns is relat-
ed to the poor sleep experienced in an unfamiliar sleep environment.

Individuals may present with complaints of either insomnia or sleepiness. The
insomnia may involve prolonged sleep onset or premature awakenings. The
sleepiness may involve specific times of the day or may be a constant state of
sleepiness. Mild or moderate cases may present with irritability, anxiety, lethargy,
or tearfulness. Social, occupational, or educational dysfunction may be found in
moderate to severe cases. In addition to having the previously mentioned symp-
toms, patients with severe cases may present with a depressive reaction or acute
psychotic behavior; however, a diagnosis of adjustment sleep disorder implies that
the symptoms of affective or thought disorder are secondary to the sleep distur-
bance and that the symptoms will remit or return to baseline with resolution of the
sleep disturbance.

In most cases, the person is clearly aware of and able to identify the source of
his/her stress. On rare occasions, persons with limited psychologic awareness may
not have made the connection with a life event. Yet, these persons are, with rare
exception, able to identify a significant psychosocial event and recognize its effect
on sleep during the course of a thorough diagnostic interview.

Course: Adjustment sleep disorder generally has a short course. Within 3
months of the identified stressor taking place, the sleep disturbance usually will
remit when the stress is removed or the level of adaptation increases. If the stress
is an acute event, such as a car accident or being fired from a job, the onset of the
adjustment sleep disorder is usually within a few days, and its duration is brief.
If the stressor persists or represents an enduring condition, as in chronic physical
illness or death of a spouse, it may take longer to achieve a new level of adapta-
tion. In rare instances, generally involving severe cases, the sleep disturbance
may persist longer than 6 months. Ruling out the development of psychiatric or
medical complications is important when the sleep disturbance persists beyond 6
months.

Predisposing Factors: Systematic data are unavailable; however, it appears
that individuals who are insecure and have a low threshold for emotional arousal
are most vulnerable.

Prevalence: All people are subjected to situational episodes of insomnia, and
many people may experience episodes of excessive sleepiness throughout the
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F. No other mental or medical disorder accounts for the symptom.
G. The symptoms do not meet the diagnostic criteria for other sleep disorders

that produce insomnia or excessive sleepiness (e.g., psychophysiologic
insomnia or environmental sleep disorder).

Minimal Criteria: A plus B plus C.

Severity Criteria:

Mild: Mild insomnia or mild sleepiness, as defined on page 23.
Moderate: Moderate insomnia or moderate sleepiness, as defined on page 23.
Severe: Severe insomnia or severe sleepiness, as defined on page 23.

Duration Criteria:

Acute (transient): 7 days or less.
Subacute (short-term): More than 7 days but less than 3 months.
Chronic: 3 months or longer.
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Insufficient Sleep Syndrome (307.49-4)

Synonyms and Key Words: Insufficient nocturnal sleep, sleep curtailment,
sleep reduction, sleep restriction, inadequate sleep. Insufficient nocturnal sleep is
the preferred term because it connotes a voluntary, albeit unintentional, sleep
deprivation without the presence of neuropathologic sleep disturbance or abnor-
mal sleep quality. Sleep curtailment, reduction, and restriction are typically used
to refer to experimental procedures and treatment.

Essential Features:

Insufficient sleep syndrome is a disorder that occurs in an individual who
persistently fails to obtain sufficient nocturnal sleep required to support nor-
mally alert wakefulness.
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sleepiness are more likely to represent adjustment sleep disorder than any other
condition; however, a prolonged course of the sleep disturbance may prompt a ret-
rospective opinion that the commencement was the onset of a persistent and seri-
ous psychiatric disturbance, which occasionally may be precipitated by identifi-
able disturbing life events (see sleep disorders associated with mental, neurolog-
ic, or other medical disorders).

Adjustment sleep disorder may be a proper diagnosis even when a preexisting
psychiatric disorder is present but is not contributory to the current sleep distur-
bance. For example, a previously sound-sleeping psychotic patient may exhibit
brief insomnia upon learning that his or her mother has died. In this case, the sleep
disturbance should be diagnosed as adjustment sleep disorder rather than a sleep
disorder associated with psychosis.

Temporary sleep disturbance may also be related to medical, toxic, or environ-
mental conditions (see extrinsic sleep disorders). Bedtime rituals and caretaker-
child interactions are sometimes related to sleep disturbances; bedtime behaviors
should be closely examined to rule out sleep-onset association disorder and limit-
setting sleep disorder.

A sleep disturbance commonly occurs during a time of change in environments
such as hospitalization or staying in a hotel room for a short period of time; the
most typical presenting complaint is insomnia. Adjustment sleep disorder is an
appropriate diagnosis if the sleep disturbance solely reflects the apprehension
related to being removed from a “safe” home environment. Adjustment sleep dis-
order is also appropriately diagnosed when a medical condition is not accompa-
nied with discomfort, or the sleep disturbance begins only after the diagnosis of a
medical condition is revealed (without change in medical status).

A central distinction between psychophysiologic insomnia and adjustment
sleep disorder is the presence of a clearly identifiable stressor. The absence of a
stressor would also support consideration of a sleep disorder associated with men-
tal, neurologic, or other medical disorder.

Diagnostic Criteria: Adjustment Sleep Disorder (307.41-0)

A. The patient has a complaint of insomnia or excessive sleepiness.
B. The complaint is a temporally associated reaction to an identifiable stressor.
C. The disorder is expected to remit if the stress is reduced or the level of adap-

tation is increased.
D. Associated features include one or more of the following:

1. Fatigue, lethargy, or tiredness
2. Excessive time spent in bed
3. Anxiety, irritability
4. Somatic symptoms such as aches, pains, sore eyes, or headaches
5. Sad or depressed emotional reactions

E. Polysomnographic monitoring demonstrates at least one of the following:
1. An increased sleep latency, reduced sleep efficiency, or increased num-

ber and duration of awakenings
2. A slightly prolonged total sleep time
3. A reduced mean sleep latency on the multiple sleep latency test.
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Age of Onset: Insufficient sleep syndrome usually has its onset between the
middle and the end of the third decade of life.  It is not uncommon, however, for
the condition to go undiagnosed until the individual is over 40 years of age.

Sex Ratio: A slightly greater number of men are affected than women.

Familial Pattern: Not known.

Pathology: None.

Complications: Chronic mood disturbance, documented work-performance
deficits, disruption of social functioning, and marital discord may be due to this
disorder. Traffic accidents or injury at work may result from loss of normal 
vigilance.

Polysomnographic Features: All-night polysomnographic evaluation reveals
a reduced sleep-onset latency, an atypically high (>85%) sleep efficiency, and a
prolonged sleep time (longer than the reported sleep time for a weekday night at
home). The distribution of REM and NREM sleep stages is like that of normal
sleepers (individuals without sleep complaints or documented central nervous
system-related sleep pathology).

The multiple sleep latency test (MSLT) reveals excessive sleepiness, with
stage 1 sleep occurring in most (99%) naps and an average latency to stage-1
sleep of 5 to 8 minutes. Stage 2 sleep occurs in a large percentage (>80%) of
MSLT naps.

Measures of sleep-onset latency and the disparity between reported sleep at
home (for a weekday night) and observed total sleep time in the sleep laboratory
are the most sensitive and specific measures. Other polysomnographic measures
obtained during all-night recording or during the MSLT have high sensitivity but
low to moderate specificity.

Other Laboratory Test Features: Twenty-four-hour temperature recordings
reveal no circadian rhythm disturbance. Other laboratory tests, blood tests, uri-
nalysis, etc., suggest no physical basis for the excessive sleepiness.

Differential Diagnosis: Environmental sleep disorder, psychophysiologic
insomnia, affective disorder, obstructive sleep apnea syndrome, central sleep
apnea syndrome, narcolepsy, idiopathic hypersomnia, posttraumatic hypersom-
nia, short sleeper, shift work sleep disorder, delayed sleep-phase syndrome, peri-
odic limb movement disorder.

Diagnostic Criteria: Insufficient Sleep Syndrome (307.49-4)

A. The patient has a complaint of excessive sleepiness or, in prepubertal chil-
dren, of difficulty in initiating sleep.

B. The patient’s habitual sleep episode is shorter in duration than is expected
for his or her age.
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The individual engages in voluntary, albeit unintentional, chronic sleep depri-
vation. Examination reveals unimpaired or above-average ability to initiate and
maintain sleep. Mental status examination and psychologic evaluation reveal lit-
tle or no psychopathology, and physical examination reveals no medical explana-
tion for the patient’s sleepiness.

A clear, detailed history of the current sleep pattern in relation to the amounts
of sleep routinely obtained in the past, currently desired, possible to achieve, and
actually obtained is revealing. The disparity between the need for sleep and the
amount actually obtained is substantial, and its significance is unappreciated by
the patient. An extended sleep time on weekend nights as compared to weekday
nights is also suggestive of this disorder. A therapeutic trial of a longer major
sleep episode can reverse the symptoms.

Associated Features: Depending upon chronicity and extent of sleep loss, indi-
viduals with this condition may develop secondary symptoms, including irritabil-
ity, concentration and attention deficits, reduced vigilance, distractability, reduced
motivation, anergia, dysphoria, fatigue, restlessness, incoordination, malaise, loss
of appetite, gastrointestinal disturbance, muscle pain, diplopia, and dry mouth.
Secondary symptoms may become a primary focus of the patient, serving to
obscure the primary cause of the difficulties and resulting in apprehension or
depression in regard to health status.

Sleep loss in the absence of depression, anxiety, or use of stimulant agents
inevitably results in sleepiness. Psychologically and somatically normal individu-
als who obtain less sleep than they physiologically require typically experience
sleepiness during waking hours. This phenomenon is reinforced by experience in
most normal individuals and is taken for granted. Situational factors, such as bat-
tlefield combat, preparation for school examinations, writing deadlines, political
campaigning, etc., may obviate adequate sleep. Individuals who are sleep deprived
as a result of such factors should not be classified here unless they are not aware
that more sleep would be recuperative and seek intervention for their symptoms.

Course: In its early stages, this condition results in increased daytime sleepiness,
concentration problems, lowered energy level, and malaise. If unchecked, insuffi-
cient sleep syndrome may cause depression and other psychologic difficulties,
with poor work performance and withdrawal from family and social activities
occurring.

Predisposing Factors: Low intellectual capacity, cultural factors, and psycho-
logic denial may dispose the individual to search for causes other than the 
obvious one. A day-shift work schedule that requires the individual to be at 
work at an early hour, coupled with perceived family or social demands that 
lead the individual to delay bedtime and thus reduce total sleep time, may also
be contributory.

Prevalence: The prevalence of this disorder in the general population is not
known. Insufficient sleep syndrome is diagnosed in about 2% of those patients
who present to sleep disorders centers.
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Essential Features:

Limit-setting sleep disorder is primarily a childhood disorder that is char-
acterized by the inadequate enforcement of bedtimes by a caretaker, with the
patient then stalling or refusing to go to bed at an appropriate time.

Stalling or refusing to go to sleep, which usually occurs at bedtime but occa-
sionally occurs after nighttime wakings, characterizes limit-setting sleep disorder.
If and when limits are enforced by a caretaker, sleep comes quickly; otherwise,
sleep onset may be delayed.

This is both a childhood disorder and a caretaker complaint. The child does not
go to sleep when the caretaker desires, and the child usually wants to stay up later.
Once patients are old enough (typically in adolescence) to make such decisions
for themselves, to be aware of and responsible for the consequences, and to be
willing to allow the caretakers to sleep, the complaints may stop. If the patients
then do not set appropriate limits for themselves, shortened sleep may still occur,
but it is by their own choice, which now is the main concern. Struggles between
the caretaker and the patient cease, and the problem becomes one of poor sleep
hygiene, irregular scheduling, and insufficient sleep.

Setting limits usually does not become a problem until children can climb out
of crib or have been moved to a bed. The limits provided by the bars of the crib
are lost.  If parents give in to requests made by a child in the crib, however, this
problem may be seen earlier.

Requests are typically for an extra drink, to make a trip to the bathroom, to be
tucked in again, to have a light turned on or off, to have another story, to watch
television, or to have help dealing with fear. “Fears” in this setting either are not
true fears or are only mild ones exacerbated by the caretakers’ inability to be firm
and convincingly protective. The most common request is one that the child finds
the caretakers are most likely to respond to (bathroom, monsters). Caretakers, on
the other hand, often do not want to remain close to the child’s room at night to
enable a prompt and consistent response. Frequently, the caretakers are in anoth-
er part of the house or apartment, often on a different floor, eating, doing chores,
visiting, or watching television.

Limits may not be set at all. In this case, the child decides when to go to sleep
and often will fall asleep in the living room with the television on and adults near-
by. An older child may even remain in his or her room watching television. Limits
may be set but only very inconsistently and in an unpredictable manner. Often
when a certain level of exacerbation is reached, caretakers do enforce limits, and
the child stays in bed and goes to sleep. This historic point is of much diagnostic
significance.

Associated Features: Caretaker and interactional factors are most important.
Some caretakers simply do not know how to set limits, and so they may keep send-
ing their child back to bed but never enforce it. They may not recognize the impor-
tance of limits. They copy the overly permissive way, or react to the overly stern
way, in which they were raised. Increased problems are seen not only in children
of overly solicitous parents but also in poorly nurtured children. Here, the night-
time struggles seem to allow for some interaction, albeit negative.
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C. When the habitual sleep schedule is not maintained (e.g., weekends or vaca-
tion time, patients will have a sleep episode that is greater in duration than
the habitual sleep episode and will awaken spontaneously).

D. The abnormal sleep pattern is present for at least 3 months.
E. A therapeutic trial of a longer sleep episode eliminates the symptoms.
F. Polysomnographic monitoring performed over the patient’s habitual sleep

period demonstrates:
1. Sleep latency less than 15 minutes, a sleep efficiency greater than 85%,

and a final awakening of less than 10 minutes
2. An MSLT demonstrates excessive sleepiness

G. No significant underlying medical or mental disorder accounts for the
symptoms.

H. The patient’s symptoms do not meet the criteria for any other sleep disor-
der producing either insomnia or excessive sleepiness.

Minimal Criteria: A plus B plus C plus G plus H.

Severity Criteria:

Mild: Mild sleepiness or, in prepubertal children, mild insomnia, as defined on
page 23.

Moderate: Moderate sleepiness or, in prepubertal children, moderate insomnia,
as defined on page 23.

Severe: Severe sleepiness, as defined on page 23.

Duration Criteria:

Acute: 6 months or less.
Subacute: More than 6 months but less than 1 year.
Chronic: 1 year or longer.
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Limit-Setting Sleep Disorder (307.42-4)

Synonyms and Key Words: Childhood insomnia, limit-setting, caretaker.
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Complications: The major complications would be those of insufficient sleep,
with irritability, decreased attention, decreased school performance, and increased
family tensions.

Polysomnographic Features: When appropriate limits are set in the laborato-
ry, polysomnographically monitored sleep is normal.

Other Laboratory Test Features: Psychologic testing occasionally is helpful
in sorting out patient factors from caretaker factors.

Differential Diagnosis: Any of several disorders causing delayed sleep initia-
tion in childhood must be considered. Most important are a delayed sleep phase,
a normal sleep phase (sometimes with a short sleep requirement) but a bedtime set
inappropriately early, and anxiety with bedtime fears. The first two of these diag-
noses can be distinguished from a problem in limit setting by the fact that sleep
onset tends to occur at the same time each night regardless of bedtime and regard-
less of the degree to which limits are set. A truly anxious child at night is really
asking for someone’s presence, and if one stays with the child, sleep will come
quickly without continued demands. An irregular sleep schedule or medication
effects may lead to bedtime stalling, but here too sleep will be slow to come even
if limits are firmly set.

Diagnostic Criteria: Limit-Setting Sleep Disorder (307.42-4)

A. The patient has difficulty in initiating sleep.
B. The patient stalls or refuses to go to bed at an appropriate time.
C. Once the sleep period is initiated, sleep is of normal quality and duration.
D. Polysomnographic monitoring demonstrates normal timing, quality, and

duration of the sleep period.
E. No significant underlying mental or medical disorder accounts for the com-

plaint.
F. The symptoms do not meet criteria for any other sleep disorder causing dif-

ficulty in initiating sleep (e.g., sleep-onset association disorder).

Minimal Criteria: B plus C.

Severity Criteria:

Mild: The major sleep episode is reduced by less than one hour, with up to
three episodes per night of stalling, calling out, or leaving the bedroom.

Moderate: The major sleep episode is reduced by one to two hours, with three
to four episodes per night of stalling, calling out, or leaving the bedroom.

Severe: The major sleep episode is reduced by at least two hours, with five or
more episodes per night of stalling, calling out, or leaving the bedroom.
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Some caretakers have significant problems of their own (depression, alco-
holism, drug addiction, long work hours, illness), making it difficult to focus on
their child at night in an organized fashion. Marital disputes at night may cause a
child to get out of bed to intervene, even at the risk of punishment. Parents may
receive secondary gains from their child’s stalling tactics, perhaps to avoid their
own issues or perhaps because they actually enjoy the company.

Guilt may even be important, particularly to parents of a child: born with med-
ical problems, anomalies, or handicaps; who required an operation at a young age;
or who was born prematurely and required prolonged hospitalization. Standing up
to such a child’s requests may be difficult indeed. Sometimes, limits are difficult
to set because of the environmental setting (e.g., several children and a parent
sharing a single room). Or, lack of structure and imposed limits may be the pat-
tern in the family’s social milieu.

Course: The course of limit-setting sleep disorder is variable, dependent upon
the reasons limits are not set. When limit-setting factors are resolved, sleep usu-
ally improves. As the child grows, privacy becomes more important, and night-
time struggles with the caretaker may not be desired. With the demands of school
and increased maturity in the child, recognition of the need for enough sleep may
eliminate staying up later as a goal in and of itself. On the other hand, with
increased age may come the desire for increased independence, particularly as
adolescence approaches.  Children may want to take on full responsibility for their
own schedules, even though they may not be yet mature enough to do so alone.

Predisposing Factors: Inherent factors are probably relevant but have not yet
been carefully studied. Thus, those children fitting the description of “owls” will
be more likely to try to stay up late if allowed to, whereas “larks” may be less like-
ly to test limits and would go to sleep on time whether or not limits are set.

Prevalence: The prevalence of limit-setting sleep disorder is estimated at
approximately 5% to 10% of the childhood population.

Age of Onset: Limit-setting sleep disorder is usually not seen before the child
is capable of verbal demands and interchange (i.e., at age two years). The disor-
der is more common when the child is able to climb out of the crib or is moved
into a bed, typically about age three years.  Depending upon social circumstances,
however, this may occur at any point from late infancy through adolescence.

Sex Ratio: There is either no sex prevalence or a slightly increased incidence in
males.

Familial Pattern: No pattern in terms of inborn characteristics is known.
However, patterns of childrearing in which limits are not set may easily be passed
along generation lines.

Pathology: None.
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Often no wakings occur for the first few hours of the night when delta sleep is
present. The early morning hours, at least in children, also tend to be associated
with more continuous sleep, presumably because of the early-morning return of
delta sleep typical of that age.

Sleep-onset association  disorder is mainly a disorder of early childhood, when
the conditions associated with sleep require a caretaker’s assistance to become
established. Later on (barring physical or mental handicap), the associations come
under more independent control of the person with the disorder. At times of wak-
ing, even if the conditions associated with falling asleep are not present, older
patients can usually reestablish the conditions rapidly themselves (e.g., replacing
the pillow, pulling up the blanket, walking from the living room to bedroom, turn-
ing on the radio). For this reason, this form of insomnia becomes progressively
uncommon with increased age.

Course: Untreated, the course is variable. In infants, spontaneous resolution may
occur at any time. Often, however, symptoms persist until age three or four, when
nursing, sucking on bottles or pacifiers, rocking, and holding decrease markedly.
Bedtime rituals also change (e.g., with story reading replacing rocking).
Occasionally, symptoms may persist into middle childhood, especially if a child
and parent share a bed, at least during the transition from crib to bed sleeping.
Although there is no suggestion that children with this problem are more likely to
develop another form of insomnia as an adult, the occurrence of this finding is not
known. Similarly, it is not known if treatment in childhood alters the frequency of
adult sleep difficulties.

Predisposing Factors: Predisposing factors can include any transient or chron-
ic sleep disruption, including scheduling abnormalities, social upheaval, or a peri-
od of illness and pain requiring caretaker attention and interaction at sleep times.
Sleep-onset associations may form as caretakers become more involved with the
sleep-transition process as the caretakers try to help the child with sleep difficul-
ties. The child may have been a colicky infant with the need to be carried about
and rocked much of the evening. Alternatively, the child may have had feeding
difficulties, which required the encouragement of nighttime feedings, or the child
may have had ongoing recurrent ear infections with pain, which necessitated fre-
quent holding during much of the night. Various associations to sleep onset may
arise during these difficult periods. Once learned, these associations may persist
even after the initial difficulties, illness, and pain disappear.

Inherent factors are probably important as well (i.e., some normal children
seem better able to calm themselves and fall asleep rapidly than do others). For
this reason, they seem more resistant to developing persistent unhelpful sleep-
onset associations during a transient sleep disruption and, thus, are less likely to
have a chronic problem emerge. These hypotheses remain to be proven.

Perinatal factors, including prematurity, do not seem to affect waking frequen-
cy. Parents of a child who suffered medical problems and was hospitalized at a
young age may feel overprotective, however, and may be quicker to become and
stay intimately involved in the child’s sleep-transition process. Severe perinatal
anoxia may be followed by increased irritability and wakings and may set the
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Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days but less than 3 months.
Chronic: 3 months or longer.
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Sleep-Onset Association Disorder (307.42-5)

Synonyms and Key Words: Inappropriate sleep-onset associations.

Essential Features:

Sleep-onset association disorder occurs when sleep onset is impaired by the
absence of a certain object or set of circumstances.

Sleep-onset association disorder is mainly a disorder of childhood. Sleep is
normal when certain conditions are present; when they are not, transitions to
sleep, both at bedtime and after nighttime wakings, are delayed. Adults may have
the disorder, affecting only initial sleep onset at the beginning of the night. In chil-
dren, the number of nighttime wakings may seem excessive to caretakers, but
their actual frequency is normal. When the required conditions are reestablished,
return to sleep is rapid; however, the sleep-onset-associated conditions usually
require involvement of, or participation by, the caretakers.

Associated Features: Typically, the child falls asleep under a certain set of
conditions (e.g., using a bottle or sucking on a pacifier). The child often is not
even in the crib or bed and may well not be in the bedroom. For an adult, the asso-
ciations may include television, radio, lights, or outside noise.

When the child is transferred to the bed or crib (or the adult’s television or radio
is turned off), waking may occur unless sleep is deep enough. Nighttime wakings
are actually normal, typically occurring every one to four hours. In the sleep-onset
association disorder, return to sleep is difficult unless the conditions associated
with sleep onset are reestablished. This means rocking, nursing, sucking a pacifi-
er, or watching television. When these conditions are reestablished, return to sleep
is usually rapid.

When the condition associated with sleep also provides stimulation or interest,
such as occurs with watching the television or participating in conversations, sleep
onset may be delayed. Sleep transitions may also be prolonged if the associated
condition is difficult to maintain, such as the caretaker having to continuously rub
the child’s back with constant rhythm and pressure or the child continuously suck-
ing on a pacifier without letting it fall out of his or her mouth.
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Other Laboratory Test Features: None.

Differential Diagnosis: In the child, other causes of childhood sleeplessness
must be considered. Problems such as poor limit setting, a delayed sleep phase, or
an inappropriately early bedtime will usually only present as a bedtime problem.
Pain (such as occurs with otitis or esophageal reflux), social stresses (and a poor-
ly nurtured child), an irregular sleep-wake schedule, and even the stress of inade-
quate sleep may present with multiple wakings as well, but in these cases, rapid
parental intervention does not ensure rapid return to sleep regardless of what con-
ditions are reestablished.

In the adult, the primary diagnostic consideration is differentiation from psy-
chophysiologic insomnia. Conditioned factors are relevant in both disorders; in
psychophysiologic insomnia, however, it is the presence of conditions negatively
associated with sleep (typically the bed and bedroom) that cause arousal and fear
of insomnia. In sleep-onset association disorder, fear of insomnia (except by the
caretakers) is not an issue. Although arousal may still be triggered, in this case it
is because of the absence of those conditions positively associated with sleep.
There is no direct stimulation by any negative association, and sleep onset is not
a concern when the positive associations are present. If the disorder has been pre-
sent for less than three weeks, the differentiation must be made from adjustment
sleep disorder.

Diagnostic Criteria: Sleep-Onset Association Disorder (307.42-5)

A. The patient has a complaint of insomnia.
B. The complaint is temporally associated with absence of certain conditions

(e.g., being held, rocked, or nursed at the breast; listening to the radio; or
watching television; etc).

C. The disorder has been present for at least three weeks.
D. With the particular association present, sleep is normal in onset, duration,

and quality.
E. Polysomnographic monitoring demonstrates:

1. Normal timing, duration, and quality of the sleep period when the asso-
ciations are present

2. Sleep latency and the duration or number of awakenings can be
increased when the associations are absent.

F. No significant underlying mental or medical disorder accounts for the com-
plaint.

G. The symptoms do not meet the criteria for any other sleep disorder causing
difficulty in initiating sleep (e.g., limit-setting sleep disorder).

Note: If the disorder has been present less than three weeks, specify and code
under adjustment sleep disorder.

Minimal Criteria: A plus B plus D plus F plus G.

96 EXTRINSIC SLEEP DISORDERS

stage for the formation of caretaker-involved associations. Parents who feel they
were mistreated as children may overcompensate with their own children.
Parental inexperience may predispose a first child to this disorder.

Prevalence: In children aged six months to three years, the prevalence appears
to be approximately 15% to 20%. After age three, the prevalence decreases
markedly. The disorder is relatively uncommon in adults.

Age of Onset: Sleep-onset associations of an older infant or young toddler often
can be traced without interruption back to the child’s first days of life. Because
children are not expected to sleep through the night with regularity until they are
three to six months of age, six months is a reasonable age to first consider this dis-
order, unless the sleeplessness is very marked. Frequently, sleep improves signif-
icantly during the period of three to six months, only to regress during the second
half year of the child’s life. The disorder may have its onset at any time during late
infancy and the toddler years.

The disorder may begin at any age in the adult.

Sex Ratio: Studies vary, suggesting either no sex difference or a slightly
increased incidence in males.

Familial Pattern: There is little evidence for any familial tendency.  Symptoms
commonly exist in only one of a group of siblings. When several siblings are
involved, parental factors often seem more important than do the children’s inher-
ent factors. The appearance of this disorder in successive generations is not
known, and even if it were, separation of familial childhood practices from inher-
ited tendencies would be difficult.

Pathology: None.

Complications: Caretakers’ loss of sleep, with subsequent anger and frustra-
tion, may lead to marital difficulties and altered parent-child interaction, with less
warmth and decreased nurturance. Also, when these children do not get satisfac-
tory amounts of sleep, the consequent sleep deprivation may be associated with
irritability and tantrums. Parents may form negative feelings about their children,
and these feelings may be difficult to reverse. Long-term consequences remain
speculative.

An adult may develop obsessive behavior related to the sleep-onset association;
the behavior then prevents  the person from being able to sleep in certain envi-
ronments if the association is not present.

Polysomnographic Features: Sleep is essentially normal. If the caretaker is
present in the patient’s laboratory bedroom to respond rapidly and in the usual
manner to the nighttime wakings, then those wakings are brief and incomplete,
and the recording is completely normal.

Polysomnographic studies in adults show an increased sleep latency when the
association is not present and an increase in frequency and duration of awaken-
ings after sleep onset.
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exposure to the allergen is not known. Adults may suffer food allergy insomnia
due to various allergens (e.g., eggs, fish, etc.).

Predisposing Factors: A family history of food allergy may increase the risk
in offspring.

Prevalence: The prevalence is unknown, but the disorder appears to be common.

Age of Onset: The onset of symptoms can occur from birth or from the intro-
duction of cow’s milk into the diet, usually within the first two years of life. In
adults, a change of diet may precipitate the first symptoms.

Sex Ratio: Not known.

Familial Pattern: None known.

Pathology: None known.

Complications: Allergic phenomena may produce their own sequelae, such as
skin irritation or respiratory distress, but the stress usually is limited to the care-
takers. The use of sedative medications may induce adverse reactions.

Polysomnographic Features: Frequent arousals occur from any sleep stage
and are not preceded by gastrointestinal acid reflux or electroencephalographic or
cardiorespiratory abnormalities.

Other Laboratory Test Features: Elevated levels of serum antibodies may be
detected against the allergen (e.g., IgG against β-lactoglobulin). Allergen testing
can be negative in children under one year of age. IgE, total eosinophils, and skin
reactivity tests may be normal.

Differential Diagnosis: Within the first three months, the main differential
includes infantile colic. Gastroesophageal reflux, infantile spasms, and respirato-
ry irregularity during sleep may need to be excluded.

Diagnostic Criteria: Food Allergy insomnia (780.52-2)

A. The patient has a complaint of insomnia.
B. The complaint is temporally associated with the introduction of a particular

food or drink.
C. Removal of the agent results in restoration of normal sleep and wakeful-

ness, either immediately or within four weeks. Daytime behavior may
improve before the sleep pattern improves.

D. Two or more of the following symptoms are present
1. Psychomotor agitation
2. Daytime lethargy
3. Respiratory difficulties
4. Skin irritation
5. Gastrointestinal upset
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Severity Criteria:

Mild: Mild insomnia, as defined on page 23. In infants, the criteria are a pro-
longed sleep latency and two or three wakings, each lasting less than 5 min-
utes, or one waking lasting less than 10 minutes.  The awakenings occur at
least 5 nights per week.

Moderate: Moderate insomnia, as defined on page 23. In infants, the criteria
are a prolonged sleep latency and two or three wakings, each lasting 5 to 10
minutes, or one waking lasting 10 to 15 minutes. The awakenings occur at
least 5 nights per week.

Severe: Severe insomnia, as defined on page 23. In infants, the criteria are a
prolonged sleep latency and more than three nightly wakings; or two or three
wakings, each lasting over 10 minutes; or one waking lasting over 15 min-
utes. The awakenings occur at least 5 nights per week.

Duration Criteria:

Acute: 3 months or less.
Subacute: More than 3 months but less than 6 months.
Chronic: 6 months or longer.
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Food Allergy Insomnia (780.52-2)

Synonyms and Key Words: Cow’s milk allergy, food intolerance.

Essential Features:

Food allergy insomnia is a disorder of initiating and maintaining sleep due
to an allergic response to food allergens.

The sleep disturbance is typically one of difficulty initiating sleep and of fre-
quent arousals and awakenings. Additional symptoms include frequent arousals
and crying, psychomotor agitation, and daytime lethargy.
Associated Features: Other symptoms of allergy may accompany the sleep dis-
turbance (e.g., skin irritation, respiratory difficulties, or gastrointestinal upset).
Course: Food allergy insomnia usually begins in infancy and resolves sponta-
neously by age two to four years. The duration to onset of symptoms after the
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Essential Features:

Nocturnal eating (drinking) syndrome is characterized by recurrent awak-
enings, with the inability to return to sleep without eating or drinking.

This condition is primarily a problem of infancy and early childhood, with
intake of large volumes by nursing or bottle feeding at times of waking; however,
it is also seen in adults. After the patient consumes the expected amount of food
or liquid, return to sleep is rapid.

In the childhood form of the disorder, the child is usually nursed (breast or bot-
tle) to sleep and then again repeatedly during the night. The association of nurs-
ing (and possibly holding and rocking) with sleep onset is thus important, but the
large number of wakings (typically three to eight) is usually greater than is seen
when only the learned sleep-onset associations represent the problem. The child
seems hungry at most of the wakings and takes milk or juice eagerly. Large
amounts are consumed, usually 4 to 8 ounces or more each time and 12 to 32
ounces across the night. Wetting is also excessive, requiring at least one nighttime
diaper change, and may be the cause of some of the wakings.

True hunger signals (probably sufficient to wake the child or to prevent return
to sleep after a normal waking) are presumed to be present by the way the child
takes the feeding, but the timing of these signals seems learned rather than repre-
sentative of a true nutrition requirement. Full-term, normally growing, healthy
infants of six months of age or more should have the ability to sleep through the
night without requiring feedings.

In adults, nighttime waking can also become conditioned to hunger and eating,
with several wakings a night for a sandwich or other food. This behavior may have
several origins; regardless of the origin, however, once the behavior is learned, the
wakings with hunger may continue even when the underlying cause is treated.
Occasionally, the eating behavior becomes obsessional, with the patient exhibit-
ing dramatic attempts to obtain food at any time of night or when sleeping in any
environment.

Associated Features: Circadian effects are also presumed to have an impact on
the nocturnal eating (drinking) syndrome. Repeated nutrition intake across the
sleep episode directly affects digestive and endocrine rhythms and indirectly
affects the control of the sleep-wake cycle. The child remains on a pattern more
typical of early infancy, with broken sleep and frequent feedings occurring across
the night. Sleep consolidation at night, which usually takes place between three
and six months of age, is disrupted.

Course: The course is variable. Some children seem to stop waking even though
the feedings are never withheld, whereas others continue until the caretakers
establish a limit. Those children in the latter category may continue waking until
they are weaned completely. This usually is achieved by age three to four years.
Occasionally, a youngster being weaned will be allowed to continue to consume
the milk or juice (or even solid food) during the night but receives the nourish-
ment from a cup. In this case, the wakings may persist. In adults, the behavior may
remit spontaneously or respond to behavior modification techniques.
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E. Disturbed sleep and altered daytime behavior reoccur when the suspected
allergen is reintroduced into the diet.

F. Levels of serum antibodies against the allergen are elevated.
G. Polysomnographic monitoring demonstrates frequent arousals from any

sleep stage.
H. No other medical disorder accounts for the symptoms.
I. The symptoms do not meet the diagnostic criteria for any other sleep disor-

der producing insomnia (e.g., sleep-onset association disorder, noctural eat-
ing [drinking] syndrome, limit-setting sleep disorder, etc).

Note: If an associated allergic response is prominent, state and code the asso-
ciated response on axis C (e.g., dermatitis due to food allergy 693.1).

Minimal Criteria: A plus B plus C, or A plus B plus E.

Severity Criteria:

Mild: Occasional arousals, crying, psychomotor agitation, and daytime lethar-
gy; mild or no evidence of gastrointestinal upset, skin irritation, or respira-
tory difficulties.

Moderate: Frequent arousals, crying, psychomotor agitation, and daytime
lethargy; moderate evidence of gastrointestinal upset, skin irritation, or res-
piratory difficulties (in children under three years of age, physical symptoms
of allergy can be absent).

Severe: Frequent and severe arousals, crying, psychomotor agitation, and day-
time lethargy; severe evidence of gastrointestinal upset, skin irritation, or
respiratory difficulties (in children under three years of age, physical symp-
toms of allergy can be absent).

Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days but less than 3 months.
Chronic: 3 months or longer.
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Nocturnal Eating (Drinking) Syndrome (780.52-8)

Synonyms and Key Words: Excessive nighttime fluid intake, nighttime
hunger, nocturnal eating syndrome, night eating syndrome.
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Excessive weight gain may be a major concern and cause for presentation in
the adult group.

Polysomnographic Features: The major sleep period is normal, except for an
increased number of awakenings.

Other Laboratory Test Features: None.

Differential Diagnosis: All other causes of nighttime wakings in young chil-
dren should be considered. The excessive food or fluid intake must not represent
a “binge” in a bulimic patient. Anorexia nervosa and bulimia should be excluded.
Vomiting is not a feature of the nocturnal eating (drinking) syndrome.

Diagnostic Criteria: Nocturnal Eating (Drinking) Syndrome (780.52-8)

A. The patient has a complaint of difficulty maintaining sleep.
B. The patient frequently and recurrently awakens to eat or drink.
C. Sleep onset is normal following ingestion of the desired food or drink.
D. Polysomnographic monitoring demonstrates an increase in the number or

duration of awakenings.
E. No medical or mental disorder accounts for the complaint (e.g., hypo-

glycemia, bulimia).
F. No other sleep disorder produces the difficulty in maintaining sleep.

Note: If the disorder is predominantly one of eating at night, then state and
code the disorder as nocturnal eating syndrome; if predominantly one of drink-
ing at night, nocturnal drinking syndrome.

Minimal Criteria: B plus C.

Severity Criteria:

Mild: Awakenings to eat or drink occur no more than four times per week.
Children usually awaken and require feeding fewer than 3 times per night;
the wakings are associated with an intake of less than 12 ounces during the
night.

Moderate: Awakenings to eat or drink occur almost nightly.  Children usually
awaken and require feeding 3 to 5 times per night; the wakings are associat-
ed with an intake of 12 to 20 ounces during the night.

Severe: Awakenings to eat or drink occur more than once per night.  Children
usually awaken and require feeding more than 5 times per night; the wak-
ings are associated with an intake of over 20 ounces during the night (includ-
ing bedtime).

Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days but less than 3 months.
Chronic: 3 months or longer.
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Predisposing Factors: Because not all children offered the breast or bottle at
bedtime and at all nighttime wakings fail to consolidate their nighttime sleep,
inherent factors are suspected.

Caretaker factors are very important. This disorder is more likely to occur if the
caretaker believes that feedings should be continued until no longer “demanded” by
the child. Caretakers often have difficulty distinguishing a child’s true need from
habit and, because the child seems hungry at night, conclude that the child should
be fed. At times, the caretaker derives secondary gains from the nursing process; the
behavior serves the needs of the caretaker and not those of the child.  It may be the
only time the caretaker feels important and needed. A parent working long hours
may find that the night is one of the few times spent with the child, and the feeding
process provides rewards as well as reduces feelings of guilt. The child who is given
no opportunity during the day to learn to deal with any upset, but instead is always
brought to the breast or given a bottle (whether or not there is any hunger), may find
it difficult to deal with nighttime wakings in any other way.

Adults may be predisposed to developing this disorder if: they already main-
tain poor sleep hygiene; have varied daily, meal, and work schedules (including
night or rotating shifts); live in an environment where there is much nighttime
activity, including eating; are already obese and lack normal recognition of hunger
signals; or suffer from discomfort caused by gastritis, an ulcer, or reflux that is
relieved by eating.

Prevalence: Precise values are not known. Estimate is approximately 5% of the
population aged six months to three years, with a marked decrease after weaning.
Prevalence in adults is not known.

Age of Onset: Although this syndrome may be present soon after birth, it should
not require treatment until the child is about six months of age, when sleeping
through the night is expected. It may be diagnosed earlier when wakings and feed-
ings are clearly excessive for age (e.g., a three-month-old fed hourly). The adult
form can begin at any age but appears to be less common in the elderly.

Sex Ratio: None known.

Familial Pattern: No known familial pattern of inherent tendencies, but child-
rearing habits may be passed along for several generations.

Pathology: None.

Complications: Infants who nurse excessively at night, particularly when
supine, may have an increased incidence of dental disease and ear infections.
Increased feedings at night may not be compensated for by decreased feeding dur-
ing the day, and therefore obesity may occur, with possible long-term signifi-
cance. Although the infant’s sleep is broken, total nighttime sleep is usually not
significantly shortened. Caretakers may lose significant sleep, however, causing
anger, frustration, and altered interactions with the child. Frequent nursing may
cause the mother to have breast tenderness. 
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Course: In a patient who is predisposed to having insomnia, sleeplessness may
be precipitated by a variety of stressful events. Hypnotic drugs used to treat the
initial insomnia can perpetuate the insomnia. Increasing the hypnotic dose often
provides temporary relief, but the development of tolerance may offset advantages
gained. Daytime sleepiness and functional impairment can result from the
increased drug dosage, and withdrawal leads to regression of objective sleep mea-
sures to the predrug baseline state. The subjective perception of rebound insom-
nia is considered much worse than before commencement of hypnotic therapy and
often leads the patient to resume ingesting the hypnotic drug.

Predisposing Factors: A predisposition to having chronic insomnia is likely to
be common in patients who develop hypnotic-induced sleep disorder. The use of
hypnotics can sometimes act to aggravate or perpetuate other forms of sleep dis-
turbance. Many patients manifest symptoms of tension, anxiety, or depression that
may predispose them to the development of this sleep disorder.

Patients may be first introduced to the use of hypnotics during a hospitalization
for other causes. Hypnotic use for a transient insomnia may lead to automatic
renewal of the prescription even though the acute symptoms and complaints have
subsided.

Prevalence: Not known.

Age of Onset: Hypnotic-dependent sleep disorder is more commonly observed 
in elderly patients but can begin at any age, whenever hypnotic drug use is 
instituted.

Sex Ratio: Hypnotic use is more common in females than in males.

Familial Pattern: None known.

Pathology: Not known.

Complications: Excessive sleepiness or profound insomnia, anxiety, nervous-
ness, and depression may result from hypnotic-dependent sleep disorder, espe-
cially during drug withdrawal. The use of hypnotics, particularly in combination
with alcohol, may lead to severe central nervous system depression. Sleep-related
breathing disorders may be exacerbated by hypnotic use.

Polysomnographic Features: Polysomnographic recordings in patients using
hypnotic medications chronically show disrupted sleep architecture, which can
include decreased sleep stages 1, 3, and 4 and REM sleep; increased stage 2 sleep;
and fragmented NREM and REM sleep, with frequent sleep-stage transitions.
Electroencephalographic waveform alterations have also been noted, including
decreased K complexes, decreased delta waves, increased 14- to 18-Hz “pseu-
dospindles,” and increased alpha and beta activity. REM-sleep eye movements
can be reduced in number.
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Hypnotic-Dependent Sleep Disorder (780.52-0)

Synonyms and Key Words: Hypnotic-dependency insomnia, sleeping-pill
withdrawal, hypnotic-drug-rebound insomnia, hypnotic-induced dyssomnia.

The classes of agents that are implicated in this syndrome include, but are not
limited to, benzodiazepines and barbiturates.

Essential Features:

Hypnotic-dependent sleep disorder is characterized by insomnia or exces-
sive sleepiness that is associated with tolerance to or withdrawal from hyp-
notic medications.

Acute use of hypnotics for several days may result in sleeplessness upon with-
drawal, which leads to continued use of the medication. Sustained use of hyp-
notics induces tolerance, with a decrease of the sleep-inducing effects, often lead-
ing to an increase in dosage. Partial withdrawal of medication can lead to the
development of a secondary, drug-related sleep disturbance. With abrupt termina-
tion of drug therapy, severe sleeplessness can occur.

Associated Features: Many patients are apprehensive about the need to use
hypnotics in order to sleep, particularly when the initial therapeutically beneficial
effects start to wane. As dosages are increased to offset tolerance, daytime carry-
over effects can increase and may include excessive sleepiness, sluggishness, poor
coordination, ataxia, slurred speech, visual-motor problems, and late-afternoon
restlessness and nervousness.

Patients can become focused on the efficacy of the hypnotic, convinced that
many daytime symptoms are related to how poorly they slept the previous night.
Patients may consult many doctors, receive prescriptions from several physicians,
and try a variety of sleep-inducing compounds.

Upon cessation of the medication, the drug blood levels can remain elevated for
several days or even weeks. Sleep architecture rapidly regresses to predrug base-
line values. The subjective estimate of sleep quality and quantity, however, will
often be considered worse than before hypnotic therapy commenced. Daytime
symptoms similar to general central nervous system-depressant withdrawal may
be observed if large doses of medication have been used for a prolonged time.
Abstinence from medication can induce nausea, muscle tension, aches, irritabili-
ty, restlessness, and nervousness. The 24-hour withdrawal symptoms following
termination or reduction of hypnotic intake predispose the patient toward perpet-
uation of hypnotic use in an attempt to normalize sleep and improve daytime
function.
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Minimal Criteria: A plus B plus C.

Severity Criteria:

Mild: Mild insomnia or mild excessive sleepiness, as defined on page 23.
Moderate: Moderate insomnia or moderate excessive sleepiness, as defined on

page 23. Withdrawal is marked by a rebound in the subjective complaint,
which is often worse than the complaint that occurred before hypnotic use.

Severe: Severe insomnia or severe excessive sleepiness, as defined on page 23.
Other features of central-nervous-system-drug ingestion or withdrawal may
be seen, such as performance deficits, severe anxiety, and incoordination or
ataxia.

Duration Criteria:

Acute: 3 months or less.
Subacute: Longer than 3 months but less than 1 year.
Chronic: 1 year or longer.
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Stimulant-Dependent Sleep Disorder (780.52-1)

Synonyms and Key Words: Stimulant sleep suppression, drug-induced sleep
disturbance, substance abuse, withdrawal syndromes, amphetamine, phenylethy-
lamine, cocaine, stimulants.

Essential Features:

Stimulant-dependent sleep disorder is characterized by a reduction of
sleepiness or suppression of sleep by central stimulants and resultant alter-
ations in wakefulness following drug abstinence.

The characteristic features of the various clinical syndromes encountered are
primarily dictated by whether the behavior effect is an unwanted or unrecognized
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Upon drug withdrawal, sleep-stage measures will quickly regress to the abnor-
mal pre-drug values. Some features, in particular waveform changes, may persist
until blood levels of the drug have diminished.

The multiple sleep latency test may demonstrate increased sleepiness with
chronic long-acting hypnotic use.

Other Laboratory Test Features: Blood assays can indicate persistently ele-
vated drug levels, even during withdrawal. Daytime performance on psychomotor
testing may be impaired.

Differential Diagnosis: Hypnotic-dependent sleep disorder must be differenti-
ated from drug abuse. A mental and medical history and a detailed inquiry into the
initiation and subsequent pattern of drug use are helpful for differentiating
patients with hypnotic-dependent sleep disorder from malingerers, who can pre-
sent with chronic tension, somatic disturbance, and a complaint of various disor-
ders of sleep.

After withdrawal from the hypnotic medication, the patient may find that sleep
returns to normal. More commonly, however, the sleep disturbance will persist. In
such cases, attempts should be made to determine the etiology and to treat the
sleep disorder that provoked the drug use. Hypnotic-dependent sleep disorder
often occurs along with borderline personality disorder, chronic tension anxiety,
or depression. Hypnotic-dependent sleep disorder then must be differentiated
from psychophysiologic insomnia or a sleep disorder associated with mental dis-
orders.

Polysomnographic monitoring will help differentiate sleep disorders due to
sleep apnea syndromes, periodic limb movement disorder, or sleep-related gas-
troesophageal reflux. Myoclonic activity during hypnotic withdrawal must be dif-
ferentiated from periodic limb movements and fragmentary myoclonus.

Diagnostic Criteria: Hypnotic-Dependent Sleep Disorder (780.52-0)

A. The patient has a complaint of insomnia or excessive sleepiness.
B. The history includes nearly daily use of a hypnotic agent for at least 3

weeks.
C. Hypnotic withdrawal is associated with exacerbation of the primary com-

plaint, which is often judged to be worse than the original sleep problem.
D. Daytime symptoms of nausea, muscle tension, aches, restlessness, and ner-

vousness occur during drug withdrawal.
E. Polysomnographic monitoring demonstrates either of the following:

1. While on medication, the patient’s sleep architecture is normal 
2. During withdrawal of medication, sleep latency is increased total sleep

time and sleep efficiency are reduced, with reduced stages 3, 4, and
REM sleep; and stage 1 and stage 2 sleep are increased

F. Other mental or medical disorders, e.g., mood disorders, cannot account for
the primary symptom.

G. Other sleep disorders can be present but do not account for the primary
symptom.
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mimic those of paranoid schizophrenia. Neurologic findings can include dilated
pupils and a variety of motor disorders, with hyperactivity; tremor; and, rarely,
choreiform movements. A history of repetitive behaviors (i.e., compulsive disas-
sembly of machinery, repetitive cleaning tasks, ritualistic behaviors) with no dis-
cernible goal is often reported. Because of the frequent use of intravenous routes
of administration, infectious hepatitis, acquired immunodeficiency syndrome, and
systemic arteritis, particularly from intravenous amphetamine abuse, may com-
plicate the clinical picture.

Course: During the administration of stimulants for nonalerting effects, sleep-
related symptoms persist until tolerance develops or until the offending agent is
discontinued. Sustained high-dosage stimulant administration is associated with
social disability and antisocial behavior. Infections (especially human immunod-
eficiency virus), medical complications, or overdosage are typical risks in abusers
of intravenously administered stimulants. Acute toxicity may result in death from
cardiac arrhythmia; intracerebral hemorrhage; or, in the case of cocaine, convul-
sions and respiratory arrest.

Predisposing Factors: Sleep-disrupting effects of stimulants are highly individ-
ual and not entirely dose dependent. Abuse of central stimulants has no known pre-
disposing factors. Preexistent mental illness (specifically schizophrenia and mania)
are reported to enhance the probability of adverse mental reactions to stimulants.

Age of Onset: Abuse is more prevalent in adolescents and young adults.

Sex Ratio: Not known.

Familial Pattern: None known.

Pathology: None reported.

Polysomnographic Features: Stimulants increase sleep latency, decrease total
sleep time, and increase spontaneous awakenings. REM latency is prolonged, and
total REM time is decreased. For a given individual, the effects are dose depen-
dent. On withdrawal, sleep latency is reduced, total sleep time is increased, and
REM rebound is observed; however, the increase in REM percentage may not be
observed until the second recovery night. REM latency during recovery may be
markedly reduced, with associated increases in total REM time. Chronic with-
drawal has not been associated with specific polysomnographic abnormalities.

The results of the multiple sleep latency test (MSLT) during withdrawal may be
suggestive of narcolepsy, and drug screening may be necessary to obtain an accurate
diagnosis. Patients with a prior history of stimulant treatment should not be evaluat-
ed polysomnographically for possible narcolepsy and other disorders of excessive
sleepiness until a one-week period of documented drug abstinence is established.

Other Laboratory Test Features: Drug screening of body fluids reveals
metabolites of phenylethylamines or cocaine. Frequently, metabolites of sedatives
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effect of the drug, when the drug is employed for purposes other than the mainte-
nance of vigilance or whether the pharmacologic agent is employed solely as a
means of maintaining alertness or maintaining a drug-mediated sense of well-being.

Central stimulants encompass a wide variety of drugs, including phenylethy-
lamines (ephedrine, amphetamines), cocaine, thyroid hormones, and various xan-
thine derivatives (caffeine, theophylline). Many stimulants are used for their
peripheral sympathomimetic effects (decongestants, bronchodilators, antihy-
potensives). Others are employed for appetite suppression or for the treatment of
attention-deficit disorders. Complaints of difficulty in initiating sleep are encoun-
tered when treatment is started, when dosage is increased, or when administration
times are moved closer to the customary bedtime. The sleep disturbance usually
ceases after chronic administration of a fixed dose of medication, with the devel-
opment of cross tolerance to other agents in the same class. The cessation of
chronic high-dosage administration of these agents may be associated with with-
drawal symptoms (which are short lived) such as sleepiness, irritability, or lassi-
tude. Occasionally, a clinical presentation of cyclic difficulty in initiating and
maintaining sleep may be reported when administration is intermittent (as in the
case of decongestants for seasonal allergy). Individuals with these forms of stim-
ulant-induced sleep disturbance routinely call medical attention to the disorder
themselves.

Individuals who self-administer or abuse central stimulants are often called to
medical attention by their families or peers; because drug administration is self-
directed, the behavior consequences are usually not viewed as problematic.
Sustained periods of total sleep suppression are followed by periods of deep som-
nolence. Periods of drug administration are often associated with garrulousness
and increased behavior activity but may progress to states of hypomania, paranoid
ideation, and repetitive behavior (stereotypy). As tolerance to the alerting effect of
the stimulant occurs, higher doses are employed and intravenous routes of admin-
istration may be used to maximize initial euphoriant effects of the drug. In the
case of cocaine, generalized convulsions may occur following administration, a
feature not seen with amphetamines. Ultimately, periods of high-dosage drug
administration are interrupted only by periods of somnolence, which occur when
exhaustion interrupts a prolonged period of total sleep suppression.

Although physiologic dependence to stimulants does occur, psychologic
dependence is characteristic, and severe depression, often with suicidal ideation,
may be observed following drug detoxification. Whereas tolerance to the alerting
and euphoriant effects of stimulants is typical, tolerance to the mental side effects
of stimulants does not occur, and paranoid ideation, stereotypic behavior, and
auditory and tactile hallucinosis tend to occur at progressively lower dosages
while administration is maintained.

Diagnosis is based on identification of a stimulant medication in association
with a clinical disorder of sleep initiation or a cyclic pattern of total sleep sup-
pression and excessive somnolence. A positive drug history or positive results of
urine screening for drug metabolites is required for diagnosis.

Associated Features: Mental symptoms are predominant in the chronic stimu-
lant abuser. During the period of drug administration, symptoms may closely
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Alcohol-Dependent Sleep Disorder (780.52-3)

Synonyms and Key Words: Bedtime use of alcohol, tolerance, dependence,
withdrawal, overdosage, alcohol-dependency insomnia, REM sleep rebound,
alcohol-induced sleep maintenance complaint. (Excludes alcoholism [303].)

Essential Features:

Alcohol-dependent sleep disorder is characterized by the sustained inges-
tion of ethanol for its hypnotic effect.

Ethanol-related sleep disorders are caused by the self-prescribed use of ethanol
as a sedative. The patient may have underlying syndromes that cause the com-
plaint of sleep-initiation difficulty for which the ethanol is self-prescribed. The
use of ethanol begins in the late evening 3 to 4 hours before bedtime. The patient
usually consumes the equivalent of 6 to 8 drinks of an alcoholic beverage (e.g., 8
ounces of 100-proof whiskey). The condition is not associated with alcoholic pat-
terns of drinking (i.e., drinking in the waking hours) and does not cause problems
for the patient in terms of socio-occupational adjustment, physical health, or fam-
ily relationships.

Sustained use of ethanol as a sedative results in tolerance and a decrease of
sleep-inducing effects. In addition, unrecognized periods of partial and relative
withdrawal occur, which contribute to the development of a secondary ethanol-
related sleep maintenance complaint.  The patient often will complain of sudden
arousals from dreams with sweating, headache, and a dry mouth, indicating a mild
dehydration and a mild withdrawal state. If the patient discontinues the use of
ethanol suddenly, severe sleeplessness that is usually not accompanied by any
other general features of a drug-withdrawal syndrome can supervene.

For this condition to be diagnosed, the patient must have used ethanol on a
daily basis as a bedtime hypnotic agent for a minimum of 30 days. During the
period of chronic use of ethanol, the patient’s nocturnal sleep is marked by fre-
quent awakenings, each lasting several minutes.

Associated Features: Many patients with this syndrome seem to have a psy-
chologic dependence on ethanol without marked physiologic tolerance or depen-
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or anxiolytics concomitantly administered to offset untoward stimulant side
effects are also present.

Differential Diagnosis: In its mild form, this disorder may be misdiagnosed as
anxiety-related sleep initiation insomnia. In chronic stimulant abuse, the differential
diagnosis includes schizophrenia or mania. Because stimulant abusers may attempt to
obtain drugs from physicians, they may offer a history compatible with narcolepsy.

Diagnostic Criteria: Stimulant-Dependent Sleep Disorder (780.52-1)

A. The patient has a complaint of insomnia or excessive sleepiness.
B. The complaint is temporally associated with the use or withdrawal of a

stimulant medication.
C. The use of stimulant medication leads to disruption of the habitual sleep

period, or more than one attempt to withdraw from the stimulant leads to
the development of symptoms of excessive sleepiness.

D. Polysomnographic monitoring during stimulant ingestion demonstrates:
1. Sleep disruption with reduced sleep efficiency and an increased number

and duration of awakenings
2. Upon withdrawal of the stimulant, the MSLT demonstrates a mean sleep

latency of less than 10 minutes
E. Other mental or medical disorders producing insomnia or excessive sleepi-

ness may coexist.
F. The symptoms do not meet the criteria for other sleep disorders that pro-

duce a primary complaint of insomnia or excessive sleepiness.

Note: If the clinical features are indicative thereof, a diagnosis of psychoactive-
substance dependence or abuse should be additionally stated and coded on axis
C (e.g., amphetamine abuse, and the following code numbers should be used:
amphetamine or similarly acting sympathomimetic abuse, 305.70; ampheta-
mine or similarly acting sympathomimetic dependence, 304.40).

Minimal Criteria: A plus B plus C.

Severity Criteria:
Mild: Mild insomnia or mild excessive sleepiness, as defined on page 23. Few

if any symptoms in excess of those required to make the diagnosis.
Moderate: Moderate insomnia or moderate excessive sleepiness, as defined on

page 23. Additional non-sleep-related symptoms of stimulant use may be
present, causing mild to moderate impairment.

Severe: Severe insomnia or severe excessive sleepiness, as defined on page 23.
Stimulant use produces non-sleep-related symptoms that markedly interfere
with occupational or social functioning.

Duration Criteria:
Acute: 3 weeks or less.
Subacute: More than 3 weeks and less than 6 months.
Chronic: 6 months or longer.
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C. The alcohol must have been taken daily as a bedtime sleep aid for at least
30 days.

D. Polysomnographic monitoring during alcohol ingestion demonstrates both
of the following:
1. Frequent awakenings, particularly during REM sleep in the latter half of

the night, when the alcohol blood level declines
2. Increased percentage of slow-wave sleep
3. Upon withdrawal of alcohol, more marked sleep disruption occurs, with

an increased number and duration of awakenings
E. No mental or medical disorder produces the insomnia. This disorder must

be distinguished from alcoholism.
F. The symptoms do not meet the criteria for other sleep disorders that pro-

duce a primary complaint of insomnia.

Minimal Criteria: A plus B plus E.

Severity Criteria:

Mild: Mild insomnia, as defined on page 23; the patient has few if any symp-
toms in excess of those required to make the diagnosis.

Moderate: Moderate insomnia, as defined on page 23; additional non-sleep-
related symptoms of alcohol use may be present, causing mild to moderate
psychosocial impairment.

Severe: Severe insomnia, as defined on page 23. Alcohol use produces non-
sleep-related symptoms that markedly interfere with occupational or social
functioning.

Duration Criteria:

Acute: Less than 3 months.
Subacute: More than 3 months and less than 12 months.
Chronic: 12 months or longer.
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dence. Some patients will report that they have little or no sleep disturbance as
long as they continue to take the ethanol nightly.

Course: Patients commonly complicate their difficulties by increasing the dose
or by the addition of other sedatives. It is particularly important to determine if
the patient has added benzodiazepines to the nightly use of ethanol because of the
obvious dangers of the combination. The severity is usually mild to moderate; the
patient responds to counseling.

Predisposing Factors: Predisposing factors include the presence of any other
disorder that can lead to a sleep-initiation complaint, such as restless legs syn-
drome, psychophysiologic insomnia, or depression.

Prevalence: Rare.

Age of Onset: Particularly frequent after the age of 40.

Sex Ratio: Not known.

Familial Pattern: Not known.

Pathology: Not known.

Complications: The condition can be life threatening if the underlying cause of
the self-prescription of ethanol is a sleep apnea syndrome. Complications include
the development of chronic alcoholism, although that development seems to be
rare.

Polysomnographic Features: Polygraphic recordings in chronic ethanol users
at these dosages will show: increases in sleep stages 3 and 4 and REM fragmen-
tation; some increase in REM activity; and frequent awakenings and sleep-stage
transitions, particularly in the latter part of the sleep period as the ethanol blood
level declines.

Other Laboratory Test Features: Screening of body fluids or expired air can
reveal alcohol. Liver function tests may present evidence of alcohol hepatitis in
severe cases.

Differential Diagnosis: The condition has to be distinguished from chronic
alcoholism. Insomnia due to other causes may be present in a patient who takes
alcohol in the evening but who does not have alcohol-dependent sleep disorder.

Diagnostic Criteria: Alcohol-Dependent Sleep Disorder (780.52-3)

A. The patient has a complaint of insomnia.
B. The complaint is temporally associated with more than one attempt to with-

draw from bedtime alcohol ingestion.
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Complications: Complications secondary to the sleep symptoms associated
with these syndromes are minor relative to the organ toxicity. Renal failure, coma,
and death may result in severe cases.

Polysomnographic Features: No polysomnographic information is available;
however, it is expected that all-night polysomnography would show features of
insomnia, including an increased sleep latency, reduced sleep efficiency, frequent
awakenings, or early morning awakening. Specific electroencephalographic
changes associated with the toxin may be seen. Patients with features of excessive
sleepiness are expected to have objective evidence of sleepiness on the multiple
sleep latency test (MSLT).

Other Laboratory Test Features: Disturbances may be noted in renal func-
tion, liver function, and in hematologic function (hemoglobin, hematocrit, white-
blood-cell count, bone marrow). Measures of cardiac function may be abnormal,
and nerve-conduction changes can also occur. Testing of body fluids may reveal
the toxin or its metabolite (e.g., urinary lead and porphyrin levels). Serial mea-
surement of the excretion of the toxin in the urine is often helpful in determining
the course of the syndrome. Patient susceptibility to the specific toxin can vary,
and clinical features may not correlate directly with the laboratory testing values.
The clinical features can also be delayed up to 1 month after exposure to the
toxin.

Differential Diagnosis: Sleep disorders related to the use of or withdrawal
from hypnotics or stimulants must be ruled out. In patients with symptoms of
excessive sleepiness, a diagnosis of idiopathic hypersomnia should also be ruled
out, as should medical disorders other than those directly related to the effects of
the toxin.

Diagnostic Criteria: Toxin-Induced Sleep Disorder (780.54-6)

A. The patient has a complaint of insomnia or excessive sleepiness.
B. The complaint is temporally associated with the presence of an environ-

mental or ingested toxic agent (e.g., heavy metal or organic toxin, etc.).
C. Polysomnographic monitoring demonstrates either of the following:

1. An increased sleep latency, reduced sleep efficiency, frequent awaken-
ings, or an early morning awakening

2. An MSLT that shows excessive sleepiness
D. No mental or medical disorder, other than the one associated with the toxi-

city, accounts for the complaint.
E. The symptoms do not meet the diagnostic criteria for any other sleep disor-

der causing a complaint of insomnia or excessive sleepiness.

Minimal Criteria: A plus B plus D plus E.
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Toxin-Induced Sleep Disorder (780.54-6)

Synonyms and Key Words: Toxins, heavy metals, organic toxins, poisoning,
chemicals.

Essential Features:

Toxin-induced sleep disorder is characterized by either insomnia or exces-
sive sleepiness produced by poisoning with heavy metals or organic toxins.

Substances that can produce toxin-induced sleep disorder include mercury,
lead, arsenic, and copper. Chronic poisoning may result from repeated exposure
to low concentrations of these substances, which can also produce sleep distur-
bance. Insomnia is likely to accompany generalized agitation that results from
central nervous system excitation. Alternatively, central nervous system depres-
sion may cause somnolence or even coma. Both excitation and depression may be
seen as consecutive phases in the same episode of poisoning.

Associated Features: The central nervous system dysfunction that causes the
sleep symptoms is likely to be evidenced by other symptoms such as memory loss
and changes in mental status or cardiac and respiratory function. Gastrointestinal
inflammation may cause nausea, vomiting, and diarrhea. Compromise of renal,
liver, and cardiac function may also occur, depending on the severity and nature
of the toxicity.

Course: The course is variable, depending on the chronicity and severity of
exposure to the toxin and whether consequent long-term abnormalities develop.

Predisposing Factors: Individuals working in industrial settings who routine-
ly use toxic chemicals and substance abusers, such as glue sniffers, are most at
risk. Also, children are likely to ingest certain toxic substances and can be
exposed to exhaust fumes from leaded gasoline.

Prevalence: Apparently rare.

Age of Onset: Any age.

Sex Ratio: Not known.

Familial Pattern: None known.

Pathology: Many changes can occur, depending on the specific toxin. Central-
nervous-system pathology is usually only seen in the most severe cases of poi-
soning. Fatty degeneration of the heart, liver, and kidneys and bone-marrow
depression may also occur with exposure to many organic toxins.
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Circadian Rhythm Sleep Disorders

The circadian rhythm sleep disorders comprise a third section of dyssomnias
and are grouped because they share a common underlying chronophysiologic
basis. The major feature of these disorders is a misalignment between the patient’s
sleep pattern and the sleep pattern that is desired or regarded as the societal norm.
When internal factors, such as neurologic disease, or external factors, such as
environmental or social circumstances, produce a circadian rhythm sleep disorder,
diagnostic subtypes can be specified with the diagnosis of intrinsic type or extrin-
sic type, respectively. Three circadian rhythm sleep disorders have intrinsic and
extrinsic subtypes: delayed sleep-phase syndrome, advanced sleep-phase syn-
drome, and non-24-hour sleep-wake disorder.

In most circadian rhythm sleep disorders, the underlying problem is that the
patient cannot sleep when sleep is desired, needed, or expected. As a result of
sleep episodes occurring at inappropriate times, the corresponding wake periods
may occur at undesired times. Therefore, the patient complains of insomnia or
excessive sleepiness. For several of the circadian rhythm sleep disorders, once
sleep is initiated, the major sleep episode is of normal duration with normal REM
and non-REM cycling. However, intermittent sleep episodes may occur in some
disorders, including the irregular sleep-wake pattern.

In the 1979 Diagnostic Classification of Sleep and Arousal Disorders, the
sleep-wake schedule disorders were divided into two groups: transient and per-
sistent disorders. This subdivision has not been retained in the International
Classification of Sleep Disorders because the duration of a disorder can now be
specified and coded separately on axis A. Consequently, the disorder “frequently
changing sleep-wake schedule” is no longer a useful diagnostic entity.

For additional information on the chronophysiologic basis of this group of dis-
orders, the reader is referred to current texts on circadian rhythms, chronobiolo-
gy, and chronophysiology.
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Severity Criteria:

Mild: Mild insomnia or mild sleepiness, as defined on page 23.
Moderate: Moderate insomnia or moderate sleepiness, as defined on page 23.
Severe: Severe insomnia or severe sleepiness, as defined on page 23.

Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days but less than 3 months.
Chronic: 3 months or longer.
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The severity and duration of the symptoms vary considerably, depending on the
number of time zones crossed, the direction (east or west) of the travel, the tim-
ing of takeoff and arrival, and individual susceptibility. The sleep-wake distur-
bances generally abate after two to three days in the arrival location. Symptoms
are often associated with, but are not entirely dependent upon, sleep deprivation.
Symptoms typically last longer following eastward flights. Adaptation of the tim-
ing of physiologic functions other than sleep and waking may take eight or more
days. Individuals who routinely travel back and forth across time zones (e.g., air-
line flight personnel, diplomats, multinational corporation executives) may expe-
rience chronic symptoms of sleep disturbance, daytime malaise, irritability, and
performance impairment similar to those experienced by shift workers.

Associated Features: Social or occupational dysfunction may occur, related to
decrements in daytime alertness and performance in the new time zone. Jet lag
symptoms should be distinguished from the usually short-lived symptoms of dry
itching eyes, irritated nasal passages, muscle cramps, headaches, nausea, abdom-
inal distention, dependent edema, and intermittent dizziness that can occur solely
or largely as a function of airplane cabin conditions and are not truly symptoms
of jet lag.

Course: For most individuals, this syndrome represents an occasional minor
inconvenience, which, although sometimes severe, is self-limiting, with very few
apparent symptoms by the third day after the flight. Depending on the degree of
sleep deprivation during the flight, sleep may be subjectively good on the first
night after arrival only to deteriorate on the second and, possibly, into the third
night. An alternating pattern of good and poor sleep may also occur for up to a
week.

Predisposing Factors: Reports are mainly anecdotal, but some experimental
evidence suggests that individuals over age 50 are more likely to suffer from jet
lag than are younger individuals. Neurotic extroverts have been found to phase
adjust faster than neurotic introverts and, thus, would be expected to experience
less jet lag.

Prevalence: Not known.

Age of Onset: All ages are presumably susceptible, but individuals over age 50
appear to be more likely to develop jet lag than are those under age 30.

Sex Ratio: Not known.

Familial Pattern: Not known.

Pathology: After rapid air travel across several time zones, the endogenous cir-
cadian system remains aligned to the environmental time cues of the home time
zone. Because the adjustment process of the circadian system is slow, averaging
60 minutes of phase adjustment per day after a phase-advance shift (eastbound
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It should be pointed out that the appropriate timing of sleep within the 24-hour
day can be disturbed in many other sleep disorders, particularly those disorders
associated with insomnia. If the cause of the altered sleep timing is another sleep
disorder, sole diagnosis should be of the specific sleep disorder; diagnosis of the
associated circadian rhythm sleep disorder should not be stated. For example,
patients with narcolepsy can have a pattern of sleepiness that is identical to that
described as due to an irregular sleep-wake pattern. Because the primary sleep diag-
nosis is narcolepsy, however, the patient should not receive a second diagnosis of a
circadian rhythm sleep disorder unless the disorder is unrelated to the narcolepsy.
For example, a diagnosis of time zone change (jet lag) syndrome could be stated
along with a diagnosis of narcolepsy, if appropriate. Similarly, patients with mood
disorders or psychoses can, at times, have a sleep pattern similar to that of delayed
sleep-phase syndrome. Only the primary psychiatric diagnosis should be stated,
however, unless the sleep pattern is unrelated to the mental disorder or the mental
disorder is in remission and the sleep disorder is the predominant diagnosis.

Some disturbance of sleep timing is a common feature of patients who have a
diagnosis of inadequate sleep hygiene. Only if the timing of sleep is the predom-
inant cause of the sleep disturbance and is outside the societal norm would a diag-
nosis of a circadian rhythm sleep disorder be stated. Limit-setting sleep disorder
also is associated with an altered time of sleep within the 24-hour day. However,
the timing of sleep in this disorder is not within the patient’s control nor is it
intrinsically induced. If the setting of limits is a function of a caretaker, the sleep
disorder is more appropriately diagnosed within the extrinsic subsection of the
dyssomnias (i.e., as a limit-setting sleep disorder).

Most of the names of the circadian rhythm sleep disorders have remained the
same as those previously presented in the Diagnostic Classification of Sleep and
Arousal Disorders. One or two minor changes have been made. The word rapid has
been deleted from the name rapid time zone change (jet lag) syndrome because a
rapid transit across the time zones is now implied in the name of the disorder. The
simpler term shift work sleep disorder is preferred to the previous longer and more
cumbersome term, work shift change in conventional sleep-wake schedule.

Time Zone Change (Jet Lag) Syndrome (307.45-0)

Synonyms and Key Words: Jet lag, transmeridian flight desynchronosis, air
travel, transmeridian dyschronism.

Essential Features:

Time zone change (jet lag) syndrome consists of varying degrees of diffi-
culties in initiating or maintaining sleep, excessive sleepiness, decrements in
subjective daytime alertness and performance, and somatic symptoms
(largely related to gastrointestinal function) following rapid travel across
multiple time zones.
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2. Altered appetite or gastrointestinal function
3. An increase in the frequency of nocturnal awakenings to urinate
4. General malaise

E. Polysomnography and the multiple sleep latency test demonstrate loss of a
normal sleep-wake pattern evidence (i.e., a disturbed chronobiologic rhyth-
micity).

F. No medical or mental disorder accounts for the symptoms.
G. The symptoms do not meet criteria for any other sleep disorder producing

insomnia or excessive sleepiness (e.g., shift-work sleep disorder).

Minimal Criteria: A plus C.

Severity Criteria:

Mild: Mild insomnia or mild excessive sleepiness, as defined on page 23.
Moderate: Moderate insomnia or moderate excessive sleepiness, as defined on

page 23.
Severe: Severe insomnia or severe excessive sleepiness, as defined on page 23.

Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days but less than 3 months; symptoms are associated

with more than one episode of time-zone change.
Chronic: 3 months or longer; symptoms are associated with multiple episodes

of time-zone change.
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Shift Work Sleep Disorder (307.45-1)

Synonyms and Key Words: Night shift, irregular work hours, transient insom-
nia, transient excessive sleepiness, “work-shift” change in conventional sleep-wake
schedule, acute-phase shift of sleep, frequently changing sleep-wake schedule.
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flight) and 90 minutes per day after a phase-delay shift (westbound flight), symp-
toms can last for several days after the flight. There appears to be no difference in
the amount of jet lag experienced in homeward versus outward directions per se.
Daytime symptoms are thought to be caused by (1) waking behaviors suddenly
occurring in the “sleepy” phases of the unadjusted sleep-wake cycle; (2) sleep dis-
ruption due to the person’s attempt to sleep during the unadjusted “awake” phas-
es of the cycle; and (3) malaise that results from the loss of harmony (dissocia-
tion) among the various rhythms governed by the circadian system, some of
which phase adjust more rapidly than others.

Complications: Subjective distress about not sleeping well and social embar-
rassment because of falling asleep at inappropriate times may occur. Self-treat-
ment, especially involving the use of large amounts of alcohol, may complicate
the clinical picture. Menstrual irregularities in female air crew have been attrib-
uted to repeated jet lag, but clear and convincing data on this subject are lacking.
Patients with bipolar (manic-depressive) disorder may experience an exacerba-
tion, with a higher likelihood of mania following eastward flights and depression
after westbound travel.

Polysomnographic Features: In general, polysomnographic studies have
shown a greater number of arousals and a greater percentage of stage 1 sleep dur-
ing the first two to three sleep periods after arrival compared to home-based sleep.
Sleep efficiency is consequently mildly reduced, usually no more than 10% from
baseline. Prolongation of sleep latency and reduction of slow-wave sleep occur
quite variably, the latter possibly more dependent on age than on the time zone
change itself. Most often, the second half of the sleep period is the more severely
disrupted, whether the flight was eastbound or westbound.

Other Laboratory Test Features: Actigraphy may demonstrate a disrupted
sleep-wake pattern consistent with time zone (jet lag) syndrome. There may be
loss of the normal pattern of circadian rhythmicity, as demonstrated by 24-hour
temperature or biochemical patterns.

Differential Diagnosis: In most cases, the syndrome is self-limited and does
not come to clinical attention. Persistence of symptoms beyond 2 weeks after the
flight suggests the probability of some other disorder producing insomnia or
excessive sleepiness, such as psychophysiologic insomnia or the obstructive sleep
apnea syndrome.

Diagnostic Criteria: Time Zone Change (Jet Lag) Syndrome (307.45-0)

A. The patient has a primary complaint of insomnia or excessive sleepiness.
B. There is a disruption of the normal circadian sleep-wake cycle.
C. The symptoms began within 1 or 2 days after air travel across at least two

time zones.
D. At least two of the following symptoms are present:

1. Decreased daytime performance
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of shift work sleep disturbance of 2% to 5% may be a reasonable estimate. These
figures, however, do not involve individuals with early morning work, which may
comprise another group at risk.

Age of Onset: Variable, depending upon the age at which shift work is com-
menced.

Sex Ratio: None known.

Familial Pattern: None known.

Pathology: No known anatomic or biochemical pathology has been described.
The condition is directly related to the circadian interference with sleep during
the morning and evening, which conflicts with the shift worker’s need to sleep at
these times. The excessive sleepiness during night work appears to be partly
related to the lack of sleep and partly related to the conflict between the require-
ment of working at night and the circadian sleepiness propensity during the night
hours.

Complications: It is hypothesized that the condition may lead to chronic sleep
disturbances, although very little empirical evidence is available. Gastrointestinal
disorders may be exacerbated or produced by the effects of shift work. There are
also indications that cardiovascular disease may result. Disruptions of social and
family life are frequent. Drug and alcohol dependency may result from attempts
to improve the sleep and decrease the wakefulness disturbances produced by shift
work.

Polysomnographic Features: The disorder is usually able to be diagnosed by
history. Polysomnographic recordings may be useful if the sleep disorder is severe
or the etiology of the sleep disturbance is in question. Ideally, the sleep recording
is performed during the habitual “shifted” sleep period and in the work environ-
ment of the individual. A 24-hour recording over the first and last of the series of
rotating shifts should be performed. Monitoring of an episode of usual daytime
wakefulness and night sleep during a daytime shift is ideal for comparative pur-
poses. If excessive sleepiness is part of the complaint, a multiple sleep latency test
should be carried out in the standard manner at least three times: at the beginning,
middle, and end of the work shift.

If field (at home and at work) polysomnography is not feasible, an alternative
evaluation involves polysomnography in the sleep laboratory during simulated
shift work sleep and wake patterns. One night of recording is performed during
the habitual sleep period, followed by an MSLT performed over a period that con-
forms to the work shift. Polysomnography may demonstrate impaired quality of
the habitual sleep period, with either a prolonged sleep latency or shortened total
sleep time, depending on the timing of the sleep period in relation to the underly-
ing phase of the circadian timing system. The sleep period may be fragmented,
with frequent arousals and awakenings. The MSLT may demonstrate excessive
sleepiness during the time of the work shift.
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Essential Features:

Shift work sleep disorder consists of symptoms of insomnia or excessive
sleepiness that occur as transient phenomena in relation to work schedules.

The work is usually scheduled during the habitual hours of sleep (i.e., shift
work–rotating or permanent shifts), roster work, or irregular work hours. The
sleep complaint typically consists of an inability to maintain a normal sleep dura-
tion when the major sleep episode is begun in the morning (6 a.m. to 8 a.m.) after
a night shift. The reduction in sleep length usually amounts to one to four hours
(mainly affecting REM and stage 2 sleep). Subjectively, the sleep period is per-
ceived as unsatisfactory and unrefreshing. The insomnia appears despite the
patient’s attempts to optimize environmental conditions for sleep. The condition
usually persists for the duration of the work-shift period. Early morning work
shifts (starting between 4 a.m. and 7 a.m.) may also be associated with complaints
of difficulty in sleep initiation as well as difficulty in awakening. Work on per-
manent evening shifts can be associated with difficulties initiating the major sleep
episode. Excessive sleepiness usually occurs during shifts (mainly night) and is
associated with the need to nap and impaired mental ability because of the
reduced alertness.

Associated Features: Reduced alertness, which occurs not only during the
work shift, may be associated with reduced performance capacity, with conse-
quences for safety. Also, major portions of the individual’s free time may have 
to be used for recovery of sleep, which in many cases will have negative social
consequences  such as marital disharmony and impaired social relationships.
There have also been reports of increased irritability, presumably related to the
lack of sleep or to the conflict between demands for sleep and demands for social
activities.

Course: The course is closely associated with the shift schedule. There can be
improvement in symptoms after the first week of a new shift, but the symptoms
usually persist to some degree until a conventional daytime shift is established.
After rotation to another shift from the night shift, sleep-onset disorders rather
than maintenance difficulties can occur for several days. Adaptation rarely occurs
despite many years of night-shift work, in part because of resumption of full day-
time activities and nighttime sleep during weekends and vacations.

Predisposing Factors: It is known that a normal, full sleep episode during the
daytime becomes more difficult with increasing age. Also, individuals described
as morning types appear to obtain shorter daytime sleep after a night shift.
Presumably, individuals with a strong need for stable hours of sleep may be at par-
ticular risk.

Prevalence: The prevalence depends on the prevalence of shift work in the pop-
ulation. It appears that most individuals experience sleep difficulties after a night
shift. Depending on which country is considered, between 5% and 8% of the pop-
ulation is exposed to night work on a regular or irregular basis. Thus, a prevalence
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Irregular Sleep-Wake Pattern (307.45-3)

Synonyms and Key Words: No circadian rhythm, disregard of zeitgebers,
grossly disturbed sleep-wake rhythm, low-amplitude circadian rhythms.

Essential Features:

Irregular sleep-wake pattern consists of temporally disorganized and vari-
able episodes of sleeping and waking behavior.

Although patients with irregular sleep-wake patterns may have a total 24-hour
average sleep time that is within normal limits for age, no single sleep period is
of normal length, and the likelihood of being asleep at any particular time of day
is unpredictable. Depending on the source of the sleep complaint, the clinical
manifestation may be inability to initiate and maintain sleep at night, frequent
daytime napping, or both. Ambulatory patients living in the community may
emphasize the nocturnal insomnia and view the daytime napping as a necessary
result of their difficulty at night. The nighttime caretakers of institutionalized
patients with this disorder may resort to physical or chemical restraints to control
concomitant symptoms of nocturnal wandering and agitation, while the family of
the same patient complains that the patient is seldom awake when they come to
visit.

Unlike in patients with the advanced sleep-phase, delayed sleep-phase, and
non-24-hour syndromes, a well-kept sleep-wake log by patients with this disorder
shows no recognizable ultradian or circadian patterns of sleep onset or wake time.
Instead, sleep is broken up into three or more short blocks in each 24 hours, with
marked day-to-day variability in the timing of sleep and wakefulness. The pattern
is reminiscent of that of newborn infants, except that sleep occupies a much small-
er fraction of the 24-hour day in patients with this disorder than in infants.

Associated Features: Subjective cognitive impairment and sleepiness charac-
terize the awake intervals between the sleep episodes, particularly in ambulatory
outpatients. The syndrome is probably most common in patients with severe con-
genital, developmental, or degenerative brain dysfunction, but rare cases have
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Other Laboratory Test Features: Actigraphy may be helpful to demonstrate
a disrupted sleep-wake pattern consistent with shift work sleep disorder. There
may be a loss of the normal pattern of circadian rhythmicity, as demonstrated by
24-hour temperature or biochemical patterns.

Differential Diagnosis: Sleep disturbances before early morning work may be
mistaken for another disorder of initiating sleep, whereas the disturbance after the
night shift might be mistaken for another disorder of sleep maintenance. The
excessive sleepiness should be differentiated from that due to narcolepsy or sleep
apnea syndrome. Sometimes, patients with sleep disorders such as narcolepsy
tend to adopt shift work as an attempt to rationalize symptoms of excessive sleepi-
ness. Conversely, patients suffering from insomnia may adopt nighttime work pat-
terns. Furthermore, both the insomnia and the excessive sleepiness might be mis-
takenly attributed to a persistent circadian rhythm sleep disorder. However, his-
toric information on the relation between the occurrence of disturbed sleep and
work-hour distribution should provide sufficient information to indicate the cor-
rect diagnosis. Drug- and alcohol-dependency sleep disorders can occur con-
comitantly.

Diagnostic Criteria: Shift Work Sleep Disorder (307.45-1)

A. The patient has a primary complaint of insomnia or excessive sleepiness.
B. The primary complaint is temporally associated with a work period (usual-

ly night work) that occurs during the habitual sleep phase.
C. Polysomnography and the MSLT demonstrate loss of a normal sleep-wake

pattern (i.e., disturbed chronobiologic rhythmicity).
D. No medical or mental disorder accounts for the symptoms.
E. The symptoms do not meet criteria for any other sleep disorder producing

insomnia or excessive sleepiness (e.g., time-zone change [jet lag] syn-
drome).

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Mild insomnia or mild excessive sleepiness, as defined on page 23; the
sleep deficit is often one to two hours.

Moderate: Moderate insomnia or moderate excessive sleepiness, as defined on
page 23; the sleep deficit is often two to three hours.

Severe: Severe insomnia or severe excessive sleepiness, as defined on page 23;
the sleep deficit is greater than three hours.

Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days but less than 3 months.
Chronic: 3 months or longer.
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tional social and environmental time cues show variable and irregular periods of
sleep and wakefulness. In some cases, evidence of a “skeletal” circadian pattern
may be present in the form of either short (two- to three-hour) sleep or wakeful
periods that reoccur at nearly the same time each day. Frequent, around-the-clock
behavioral state ratings by trained observers or ambulatory wrist actigraphic mon-
itoring for several consecutive days may yield adequate data to confirm the diag-
nosis in institutionalized or homebound patients. The sleep electroencephalogram
may show a paucity of sleep spindles or K-complexes, as well as reduced or
absent slow-wave sleep, particularly in the elderly patient with degenerative brain
disease.

Other Laboratory Test Features: Brain-imaging tests may demonstrate the
presence of intracerebral pathology in patients with the intrinsic form of the dis-
order.

Differential Diagnosis: In cognitively intact patients, this condition should be
differentiated on historic grounds from shift work sleep disorder, in which simi-
lar symptoms may be present if the patient’s work schedule changes frequently.
For example, police and fire departments often use rapidly shifting work sched-
ules. The inability to nap in the daytime separates many, if not most, patients with
insomnia associated with other causes. Occasionally, patients with clear-cut nar-
colepsy display a sleep and nap pattern that resembles the irregular sleep-wake
pattern.

Diagnostic Criteria: Irregular Sleep-Wake Pattern (307.45-3)

A. The patient has a complaint of either insomnia or excessive sleepiness.
B. The patient has an irregular pattern of at least three sleep episodes during a

24-hour period.
C. The sleep pattern has been present for at least three months.
D. Total average sleep time per 24-hour period is normal for age.
E. Disturbed chronobiologic rhythmicity is demonstrated by either of the fol-

lowing:
1. Continuous polysomnographic monitoring for at least 24 hours shows a

loss of the normal sleep-wake pattern
2. Continuous temperature monitoring for at least 24 hours shows a loss of

the normal temperature
F. No medical or mental disorder accounts for the symptom.
G. The symptoms do not meet the criteria for any other sleep disorder causing

insomnia or excessive sleepiness.

Note: If the sleep disorder is believed to be socially or environmentally
induced, state and code as irregular sleep-wake pattern (extrinsic type). If there
is evidence that the sleep disorder is due to an abnormal circadian pacemaker,
its entrainment mechanism, or brain dysfunction, state and code as irregular
sleep-wake pattern (intrinsic type).

Minimal Criteria: A plus B plus C, or B plus E.
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been described in cognitively intact patients who have ceased adhering to a clear
rest-activity pattern, spend extremely excessive time in bed, and may not adhere
even to a regular pattern of eating. Rhythms of endocrine, temperature, and other
functions that normally display regular circadian periodicity may lose their
expected fluctuations and show flattened amplitudes. Neither the cognitively
intact nor the impaired have any understanding that the napping and insomnia
may be mutually reinforcing.

Course: The condition tends to be chronic, punctuated by futile diagnostic and
treatment efforts, the latter including the use of hypnotic and analeptic medication.

Predisposing Factors: Diffuse brain dysfunction, especially if the patient’s
environment lacks a regular and unvarying daily routine, may predispose patients
to developing this condition. Cognitively intact individuals who are in a position
to spend excessive time in bed and nap frequently may also be at risk. Chronically
depressed patients occasionally show this pattern, and patients who have under-
gone prolonged enforced bed rest for medical reasons may develop it.

Prevalence: The disorder is apparently rare in the general population. The preva-
lence in patients with diffuse brain dysfunction is unknown, but the syndrome is
probably not uncommon in severely impaired, institutionalized patients.

Age of Onset: Presumably dependent on the age of onset of diffuse brain dys-
function.

Sex Ratio: Not known.

Familial Pattern: None, although many degenerative brain diseases, including
senile dementia of the Alzheimer’s type, have known or suspected familial or
genetic patterns of occurrence.

Pathology: In patients with diffuse brain disease, an irregular sleep-wake pattern
may be the result of pathologic involvement of either the endogenous circadian
timing system or the systems governing sleep and wakefulness that receive the
output of the timing system, or both. In neurologically intact patients, the pattern
is presumably initiated by an initial voluntary failure to attend to conventional
social and environmental time cues; the pattern is then perpetuated by ongoing
nocturnal insomnia and frequent daytime napping.

Complications: Significant drug dependence or toxicity may occur, the former
more likely in cognitively intact outpatients, the latter in elderly patients with
chronic brain dysfunction.

Polysomnographic Features: Polysomnographic confirmation of this syn-
drome has seldom been reported, and all reported cases have been of patients with
varying but generally severe degrees of diffuse brain dysfunction. Continuous
polygraphic recordings lasting 72 hours or longer and in the presence of conven-
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Associated Features: Patients with DSPS are usually perplexed that they can-
not find a way to fall asleep more quickly. Their efforts to advance the timing of
sleep onset (early bedtime, help from family or friends in getting up in the morn-
ing, relaxation techniques, or the ingestion of hypnotic medications) yield little
permanent success. Hypnotics in normal doses are often described as having lit-
tle or no effect at all in aiding sleep onset and may only aggravate the daytime
symptoms of difficulty awakening and sleepiness. Chronic dependence on hyp-
notics or alcohol for sleep is unusual but, when present, complicates the clinical
situation. More commonly, patients give a history of having tried multiple sedat-
ing agents, which were abandoned because of only transient efficacy.

Patients with DSPS typically score high as “night people” on the owl-lark ques-
tionnaire and state that they feel and function best and are most alert during the
late evening and night hours. In pure cases of DSPS, a carefully kept sleep-wake
log documents a consistent pattern of sleep onsets, usually later than 2 a.m.; few
to no awakenings once sleep is achieved; curtailed sleep during the work or school
week (if the patient has not given up on getting up); and lengthy (9- to 12-hour)
sleeps, with late morning to midafternoon arising times on weekends. In cases
where the clinical situation is complicated by chronic alcohol or hypnotic use or
abuse, or in the context of major mental difficulties, sleep-wake logs may also
show frequent awakenings during the delayed sleep period. Sleep-wake logs
obtained during periods when morning social obligations are lessened or absent
(vacations, long weekends, unemployment, school suspension) show fairly con-
sistent, but also consistently “late,” sleep and arising times.

Although some degree of psychopathology is present in about half of adult
patients with DSPS, there appears to be no particular psychiatric diagnostic cate-
gory into which these patients fall. Psychopathology is not particularly more com-
mon in DSPS patients compared to patients with other forms of “insomnia.” In
adolescents, failure to cooperate with a plan to reschedule the patient’s sleep may
be a sign of clinical depression.

Course: The duration of DSPS symptomatology varies from months to decades
in cases reported in the literature. Adolescence appears to be a particularly vul-
nerable life stage for the development of the syndrome. However, the histories of
some adult patients extend back to early childhood, and pediatric sleep clinicians
have described prepubertal children with the syndrome.

When DSPS occurs in the context of severe psychopathology or is complicat-
ed by sedative or alcohol abuse, the course may be quite protracted and the symp-
toms may be refractory to behavioral intervention until these complicating factors
are dealt with specifically.

Predisposing Factors: Many DSPS patients report that their difficulties began
after a period of late-night studying or partying, or after employment on the evening
or night shift, following which they found it impossible to resume sleeping on a
conventional schedule despite the resumption of conventional work or school hours.
DSPS may be induced by alterations in the photoperiod, such as is seen in individ-
uals living at latitudes above the Arctic Circle. In such cases, the onset of the disor-
der is precipitated by the dark period of the seasonal light-dark cycle.
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Severity Criteria:

Mild: Mild insomnia or mild excessive sleepiness, as defined on page 23.
Moderate: Moderate insomnia or moderate excessive sleepiness, as defined on

page 23.
Severe: Severe insomnia or severe excessive sleepiness, as defined on page 23.

Duration Criteria:

Acute: 6 months or less.
Subacute: 6 to 12 months.
Chronic: 1 year or longer.
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Delayed Sleep-Phase Syndrome (780.55-0)

Synonyms and Key Words: Phase lag, phase delay, sleep-onset insomnia,
morning sleepiness, stable asynchrony relative to typical environmental pattern.

Essential Features:

Delayed sleep-phase syndrome is a disorder in which the major sleep
episode is delayed in relation to the desired clock time, resulting in symp-
toms of sleep-onset insomnia or difficulty in awakening at the desired time.

Delayed sleep-phase syndrome (DSPS) is marked by: (1) sleep-onset and wake
times that are intractably later than desired, (2) actual sleep-onset times at nearly
the same daily clock hour, (3) little or no reported difficulty in maintaining sleep
once sleep has begun, (4) extreme difficulty awakening at the desired time in the
morning, and (5) a relatively severe to absolute inability to advance the sleep
phase to earlier hours by enforcing conventional sleep and wake times. Typically,
the patients complain primarily of chronic difficulty in falling asleep until
between 2 a.m. and 6 a.m. or difficulty awakening at the desired or necessary time
in the morning to fulfill social or occupational obligations. Daytime sleepiness,
especially in the morning hours, occurs variably, depending largely on the degree
of sleep loss that ensues due to the patient’s attempts to meet his or her social
obligations by getting up “on time.” When not obliged to maintain a strict sched-
ule (e.g., on weekends or during vacations), the patient sleeps normally but at a
delayed phase relative to local time.
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cases that are not complicated by concurrent drug or alcohol use or a major men-
tal disorder. No pathologies of sleep (e.g., sleep apnea syndrome or periodic limb
movement disorder) that could account for the complaints of insomnia and day-
time sleepiness are present.

When patients are recorded at the socially acceptable or preferred time, that is
earlier than their habitual sleep time (e.g., 11 p.m. to 7 a.m.), the sleep latency is
prolonged and the patients experience difficulty in awakening. A multiple sleep
latency test (MSLT) performed after such a sleep period can show shorter sleep
latencies on the morning naps compared to the afternoon naps.

Other Laboratory Test Features: Continuous core body temperature moni-
toring in a small group of DSPS patients who were sleeping on their habitual
schedules showed that their average absolute low temperature values occurred at
or after the mid-low phase (midpoint of that portion of the rhythm below the
mean) of the temperature rhythm. By contrast, in normal age- and sex-matched
subjects, the absolute low temperature occurred before the mid-low phase.

Differential Diagnosis: A pattern of delayed sleep onset occurs in some previ-
ously unaffected individuals with the start of major mental disturbances, in par-
ticular in the excited phase of bipolar affective disorder and during schizophrenic
decompensations. In bipolar mania, however, sleep is also typically shortened,
and such patients have no difficulty arising at a conventional hour. In addition, the
delayed sleep pattern is usually transient in major mental disorders and covaries
with the mental symptoms in severity over time. Persistence of phase-delayed
sleep after remission of the mental symptoms suggests that the patient has DSPS
that was unmasked by the initial mental disturbance.

Patients with DSPS should also be differentiated from individuals who habitu-
ally go to sleep and awaken late for social reasons but then complain of sleep-
onset insomnia and difficult morning awakening on the sporadic days that they
must go to bed and get up early. Such individuals suffer instead from a transient
sleep-wake-cycle disturbance, compounded by sleep loss, which usually accom-
panies an acute-phase shift. Such cases are better categorized as inadequate sleep
hygiene. Reestablishment of a regular, more conventional sleep schedule achieves
rapid and appreciable success in the transient case, whereas it is ineffective in
DSPS.

A chronic pattern of sleep-phase delay is sometimes seen in patients with noc-
turnal panic attack or in phobic, avoidant, and introverted individuals. With such
patients, it may be difficult to decide whether sleeping late represents avoidance
of social interaction or a wholly independent process (i.e., DSPS). A history of
stable entrainment at earlier, more-conventional hours (e.g., at camp, in the mili-
tary, or during a hospitalization) at any time during the period of DSPS symptoms
strongly suggests that the patient has a normal endogenous phase-resetting capac-
ity and that DSPS is therefore unlikely.

Another important differentiation is from non-24-hour sleep-wake syndrome,
in which incremental sequential delays of the sleep phase occur even during peri-
ods of vacation or unemployment. Although a pattern of sequential phase delays
of sleep onset can also occur in patients with DSPS, the delays are smaller (0.5 to
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Prevalence: The exact prevalence is unknown, but the disorder is probably
uncommon, representing a small proportion (5% to 10%) of patients presenting to
sleep disorders centers with the complaint of insomnia. The prevalence in the gen-
eral population is unknown. One survey study of adolescents found evidence sug-
gesting a 7% prevalence in this age group. There may be individuals who adapt to
the pattern by taking evening or night jobs.

Age of Onset: Adolescence appears to be the most common period of life for
the onset of DSPS, but childhood cases have been reported. Onset after age 30 is
rare.

Sex Ratio: Case series in the literature have varied between a 10:1 male:female
ratio in adolescents to 1:1 in a mixed series of adults and adolescents.

Familial Pattern: None known.

Pathology: The current understanding of the pathophysiology of DSPS rests on
the application of the principles of phase-response curves, largely derived from
experiments in lower animals, to the human sleep-wake cycle. Patients with DSPS
are thought to have a relatively weak ability to phase advance their circadian sys-
tems in response to normal environmental time cues (zeitgebers). Transient
sources of sleep-onset delay (late-night studying, night-shift work, certain mental
illnesses), which are ordinarily dealt with within a few days by individuals with
normal phase-response capability, unmask this weakness in phase resetting in the
patient with DSPS. That some ability to phase reset is present in DSPS is demon-
strated by the regular, albeit late-to-bed-late-to-arise, sleep schedule the patients
adopt during vacations.

Complications: Occupational, school, and social dysfunctions of varying
degrees are a typical accompaniment of DSPS and are often the major complaint
that brings the patient to clinical attention. Absenteeism and chronic tardiness are
poorly tolerated in the school and day-shift work settings, and many patients with
DSPS come to be regarded as lazy, unmotivated, or mentally ill by their families,
peers, and superiors in the business or school environment, even in the context of
otherwise good social and mental functioning. Whether DSPS results directly in
clinical depression, or vice versa, is unknown, but many patients express consid-
erable despair and hopelessness over sleeping normally again. Chronic sedative or
alcohol use or abuse accompanies some cases as a complicating feature.

Polysomnographic Features: The most consistent abnormality in the
polysomnographic recordings of patients with DSPS is a prolonged (usually
greater than 30 minutes) sleep latency when the recordings occur during the
patients’ habitual sleeping hours (e.g., 4 a.m. to noon). Sleep efficiencies tend to
be somewhat low for age (75% to 85%), but most of the inefficiency is due to the
prolonged sleep latency. Some patients have modest shortening of the REM laten-
cy (e.g., to 50 to 70 minutes). Sleep is largely free of arousals once the patient is
asleep. Sleep architecture and amount are also within normal limits for age in
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Note: If the sleep disorder is believed to be socially or environmentally
induced, state and code as delayed sleep-phase syndrome (extrinsic type). If
there is evidence that the sleep disorder is due to an abnormal circadian pace-
maker or its entrainment mechanism, state and code as delayed sleep-phase
syndrome (intrinsic type).

Minimal Criteria: A plus B plus C plus D plus E.

Severity Criteria:

Mild: The patient has a habitual inability to fall asleep within a mean of two
hours of the desired sleep time, over at least a one-month period, and the dis-
order is associated with little or mild impairment of social or occupational
functioning.

Moderate: The patient has a habitual inability to fall asleep within a mean of
three hours of the desired sleep time, over at least a one-month period, and
the disorder is associated with moderate impairment of social or occupa-
tional functioning.

Severe: The patient has a habitual inability to fall asleep within a mean of four
hours of the desired sleep time, over at least a one-month period, and the dis-
order is associated with severe impairment of social or occupational func-
tioning.

Duration Criteria:

Acute: 3 months or less.
Subacute: More than 3 months but less than 1 year.
Chronic: 1 year or longer.

Bibliography:

Czeisler CA, Richardson GS, Coleman RM, et al. Chronotherapy: resetting the circadian clock of patients
with delayed sleep phase insomnia. Sleep 1981; 4: 1–21.

Lingjaerde O, Bratlid T, Hansen T. Insomnia during the “dark period” in northern Norway. An explorative,
controlled trial with light treatment. Acta Psychiatr Scand 1985; 71: 506–512.

Thorpy MJ, Korman E, Spielman AJ, Glovinsky PB. Delayed sleep-phase syndrome in adolescents. J
Adolesc Health Care 1988; 9: 22–27.

Weitzman ED, Czeisler CA, Coleman RM, et al. Delayed sleep-phase syndrome. A chronobiological dis-
order with sleep-onset insomnia. Arch Gen Psychiatry 1981; 38: 737–746.

Advanced Sleep-Phase Syndrome (780.55-1)

Synonyms and Key Words: Phase advance, stable asynchrony relative to typ-
ical environmental patterns, evening somnolence and early morning wakefulness,
extreme larkishness.
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2 hours), phase advances appear in the pattern every few days, and patients with
DSPS can maintain a stable sleep-wake period at or close to 24 hours during vaca-
tions, etc. In either syndrome, occasional noncircadian days may occur (i.e., sleep
is “skipped” for an entire day and night plus some portion of the following day),
followed by a sleep period lasting 12 to 18 hours.

Cases of insufficient nocturnal sleep, in which most of the sleep curtailment is
due to voluntarily staying up late, may be confused with DSPS. In general, insuf-
ficient sleepers do not stay up as late as do patients with DSPS, although they may
sleep as late into the day on weekends. However, most insufficient sleepers com-
plain of daytime sleepiness in the afternoon and evening rather than in the morn-
ing, as do patients with DSPS. In addition, nocturnal polysomnographic sleep
latency in insufficient sleepers is normal to short, and an increase in delta sleep is
also often present.

A number of sleep disorders that are nearly exclusive to childhood must be dif-
ferentiated from childhood-onset DSPS in children with complaints of sleep-onset
insomnia. These sleep disorders include limit-setting sleep disorder, sleep-onset
association disorder, and idiopathic insomnia. Differentiation can usually be made
on the basis of history and polysomnographic study.

Diagnostic Criteria: Delayed Sleep-Phase syndrome (780.55-0)

A. The patient has a complaint of an inability to fall asleep at the desired clock
time, an inability to awaken spontaneously at the desired time of awaken-
ing, or excessive sleepiness.

B. There is a phase delay of the major sleep episode in relation to the desired
time for sleep.

C. The symptoms are present for at least 1 month.
D. When not required to maintain a strict schedule (e.g., vacation time),

patients will exhibit all of the following:
1. Have a habitual sleep period that is sound and of normal quality and

duration 
2. Awaken spontaneously
3. Maintain stable entrainment to a 24-hour sleep-wake pattern at a

delayed phase
E. Sleep-wake logs that are maintained daily for a period of at least two weeks

must demonstrate evidence of a delay in the timing of the habitual sleep
period. 

F. One of the following laboratory methods must demonstrate a delay in the
timing of the habitual sleep period:
1. Twenty-four-hour polysomnographic monitoring (or by means of two

consecutive nights of polysomnography and an intervening multiple
sleep latency test)

2. Continuous temperature monitoring showing that the time of the
absolute temperature nadir is delayed into the second half of the habitu-
al (delayed) sleep episode

G. The symptoms do not meet the criteria for any other sleep disorder causing
inability to initiate sleep or excessive sleepiness.
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Pathology: Patients with advanced sleep-phase syndrome have only rarely come
to clinical attention, and no particular anatomic or biochemical pathology has
been described. The disorder is presumed to be the converse of the delayed sleep-
phase syndrome in terms of circadian-system pathophysiology (i.e., a partially
deficient phase-delay capability resulting in the symptoms of evening sleepiness
and early morning awakening). However, almost all normal humans studied in
time-isolation facilities have shown endogenous timing systems with periods of
longer than 24 hours, implying that the normal task of synchronizing to the 24-
hour day may require only a phase-advance capability. Thus, alternative explana-
tions of advanced sleep-phase syndrome might include an inherently “fast”
endogenous circadian timing system or a too-powerful or oversensitive phase-
advance capability.

Complications: See Associated Features.

Polysomnographic Features: In order to determine the sleep-wake cycle,
polysomnography is best performed over two consecutive nights, with an inter-
vening multiple sleep latency test (MSLT). The first night is performed over the
patient’s habitual sleep period (e.g., 7 p.m.-2 a.m.), as ascertained from a sleep-
wake log. The MSLT should begin two hours after the patient’s time of habitual
awakening. (Alternatively, the MSLT can be performed over a period terminating
two hours before bedtime of the second night of recording.) The second night of
polysomnography should commence at the patient’s desired bedtime and extend
to the desired time of awakening (e.g., 11 p.m.-7 a.m).

During the first night of recording, the patient’s sleeping hours, sleep onset,
sleep latency (less than 20 minutes), sleep staging, and sleep duration are normal
for age. The MSLT demonstrates normal daytime alertness (mean sleep latency
greater than 10 minutes), with normal sleep latency on the first nap two hours
after spontaneous awakening. (If the MSLT is performed in the alternative man-
ner as described above, the sleep latency on the last nap will be normal or short
in duration.) The second night of recording will demonstrate an initial sleep laten-
cy that is normal or short in duration and a prolonged period of wakefulness at the
end of the recording, with normal sleep before the terminal awakening.

Other Laboratory Test Features: None helpful.

Differential Diagnosis: A mild degree of phase-advanced sleep may be a nor-
mal accompaniment of the aging process and may account for the early awaken-
ing pattern of many elderly individuals. The early morning awakening of patients
with major affective disorder, which actually occurs in only about one third of
such patients, is usually accompanied by other sleep and somatic symptoms and
altered mood. Polysomnography in depressed patients is typically abnormal, with
diminished to absent slow-wave sleep, shortened latency to the first REM period,
and numerous awakenings. The inability to sleep late differentiates patients with
advanced sleep-phase syndrome from those with insufficient nocturnal sleep, in
which evening sleepiness and napping are common.
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Essential Features:

Advanced sleep-phase syndrome is a disorder in which the major sleep
episode is advanced in relation to the desired clock time, resulting in symp-
toms of compelling evening sleepiness, an early sleep onset, and an awak-
ening that is earlier than desired.

Advanced sleep-phase syndrome is marked by a patient’s intractable and
chronic inability to delay the onset of evening sleep or extend sleep later into the
morning hours by enforcing more conventional social sleep and wake times. The
major presenting complaint may concern either the inability to stay awake in the
evening, or early morning awakening insomnia, or both. Unlike other sleep main-
tenance disorders, the early morning awakening occurs after a normal amount of
otherwise undisturbed sleep. In pure cases, there is no major mood disturbance
during the waking hours. Unlike in other causes of excessive sleepiness, daytime
school or work activities are not affected by somnolence. However, evening activ-
ities are routinely curtailed by the need to retire much earlier than the social norm.
Typical sleep-onset times are between 6 p.m. and 8 p.m., and no later than 9 p.m.,
and wake times are between 1 a.m. and 3 a.m., and no later than 5 a.m. These
sleep-onset and wake times occur despite the patient’s best efforts to delay sleep
to later hours.

Associated Features: Negative personal or social consequences may occur due
to leaving activities in the early to midevening hours in order to go to sleep.
Attempts to delay sleep onset to a time later than usual may result in falling asleep
during social gatherings, or may have more serious consequences, such as drowsi-
ness or falling asleep while driving in the evening. Afflicted individuals who
attempt to work evening or night shifts would presumably have marked difficulty
staying awake during the evening and early morning hours. If patients are chron-
ically forced to stay up later for social or vocational reasons, the early-wakening
aspect of the syndrome could lead to chronic sleep deprivation and daytime
sleepiness or napping.

Course: Not known.

Predisposing Factors: None known.

Prevalence: Apparently rare.

Age of Onset: Given the apparent shortening of the endogenous period of the
circadian timing system that accompanies aging, advance sleep-phase syndrome
is theoretically more likely to occur in elderly individuals.

Sex Ratio: Not known.

Familial Pattern: None known.
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Non-24-Hour Sleep-Wake Syndrome (780.55-2)

Synonyms and Key Words: Free-running pattern, incremental asynchrony rel-
ative to typical environmental pattern, periodic insomnia, periodic excessive
sleepiness, blindness, hypernycthemeral syndrome.

Essential Features:
Non-24-hour sleep-wake syndrome consists of a chronic steady pattern
comprising one- to two-hour daily delays in sleep onset and wake times in
an individual living in society.

Patients with non-24-hour sleep-wake syndrome exhibit a sleep-wake pattern
that is reminiscent of that found in normal individuals living without environ-
mental time cues (i.e., sleep-onset and wake times occur at a period of about every
25 hours). At times, one or more noncircadian (longer than 27 hours) sleep-wake
cycles may occur in the patient with the non-24-hour syndrome, similar to the
phenomenon of internal desynchrony observed in some time-isolation experi-
ments. Such individuals are literally sleeping “around the (24-hour) clock,”
despite the presence of 24-hour social and environmental time cues. In the long
run, their sleep phase periodically travels in and out of phase with the conven-
tional social hours for sleep. When “in phase,” the patient may have no sleep com-
plaint, and daytime alertness is normal. As incremental phase delays in sleep
occur, the complaint will consist of difficulty initiating sleep at night coupled with
oversleeping into the daytime hours or inability to remain awake in the daytime.
Therefore, over long periods of time, patients alternate between being sympto-
matic and asymptomatic, depending on the degree of synchrony between their
internal biologic rhythm and the 24-hour world.

Some individuals with this condition intermittently or permanently give up
attempting to synchronize their sleep with conventional hours. In these patients, a
sleep-wake diary or log will appear similar to that of the free-running pattern of
time-isolated normals. Most patients, however, attempt to sleep and wake at con-
ventional social times. These attempts produce progressively less sleep, with sec-
ondary daytime sleepiness interfering with functioning at work or school. In addi-
tion, sleep may be skipped for 24 to 40 hours, followed by sleeping for 14 to 24
hours without awakening. Unlike patients with the delayed sleep-phase syndrome,
who share some of the above symptoms, the patient with a non-24-hour disorder
does not achieve a stable pattern of normal sleep at a delayed phase during vaca-
tions from work or school.

Associated Features: Typically, individuals with this condition are partially or
totally unable to function in scheduled social activities on a daily basis, and most
are unable to work at conventional jobs. Most of the patients described in the med-
ical literature have been blind, either congenitally or on an acquired basis, and
some have been mentally retarded as well. Less commonly, a severely schizoid or
avoidant personality disorder may accompany the condition. One patient who was
initially described as having this disorder was later discovered to have a large pitu-
itary adenoma that involved the optic chiasma.
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Diagnostic Criteria: Advanced Sleep-Phase Syndrome (780.55-1)

A. The patient complains of an inability to stay awake until the desired bed-
time or an inability to remain asleep until the desired time of awakening.

B. There is a phase advance of the major sleep episode in relation to the
desired time for sleep.

C. The symptoms are present for at least three months.
D. When not required to remain awake until the desired (later) bedtime,

patients will exhibit the following findings:
1. Have a habitual sleep period that is of normal quality and duration, with

a sleep onset earlier than desired
2. Awaken spontaneously earlier than desired
3. Maintain stable entrainment to a 24-hour sleep-wake pattern

D. Polysomnographic monitoring during a 24- to 36-hour period demonstrates
an advance in the timing of the habitual sleep period.

E. The symptoms do not meet the criteria for any other disorder causing inabil-
ity to maintain sleep or excessive sleepiness.

Note: If the sleep disorder is believed to be socially or environmentally
induced, state and code as advanced sleep-phase syndrome (extrinsic type). If
there is evidence that the sleep disorder is due to an abnormal circadian pace-
maker or its entrainment mechanism, state and code as advanced sleep-phase
syndrome (intrinsic type).

Minimal Criteria: A plus C plus E.

Severity Criteria:

Mild: The patient is habitually unable, over a two-week period, to stay awake
until within two hours of the desired sleep time; the disorder is usually asso-
ciated with mild insomnia or mild excessive sleepiness.

Moderate: The patient is habitually unable, over a two-week period, to stay
awake until within three hours of the desired sleep time; the disorder is usu-
ally associated with moderate insomnia or moderate excessive sleepiness.

Severe: The patient is habitually unable, over a two-week period, to stay awake
until within four hours of the desired sleep time; the disorder is usually asso-
ciated with severe insomnia or severe excessive sleepiness

Duration Criteria:

Acute: 6 months or less.
Subacute: More than 6 months but less than 1 year.
Chronic: 1 year or longer.
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normal age-related sleep-stage architecture across the period of study.
Electroencephalographic abnormalities, such as reduced sleep spindles and K-
complexes, may be present in brain-damaged or retarded patients.

Other Laboratory Test Features: Sighted individuals, as well as those with
blindness of unknown etiology, should undergo a neurologic evaluation that
includes imaging of the suprasellar region (computed tomographic scan or mag-
netic resonance imaging scan).

Differential Diagnosis: A carefully kept sleep-wake log that is recorded for a
lengthy period of time is essential to making this diagnosis. Non-24-hour sleep-
wake syndrome should be differentiated from delayed sleep-phase syndrome and
irregular sleep-wake pattern. In the delayed sleep-phase syndrome, stable entrain-
ment to a 24-hour schedule with sleep at a delayed phase from conventional hours
is present during vacations. Patients with the non-24-hour sleep-wake syndrome
continue in a pattern of progressive delays of sleep. The diagnosis should be sus-
pected in any blind individual with sleep or somnolence complaints.

Diagnostic Criteria: Non-24-Hour Sleep-Wake Syndrome (780.55-2)

A. The patient has a primary complaint of either difficulty initiating sleep or
difficulty in awakening.

B. Sleep onset and offset are progressively delayed, with the patient unable to
maintain stable entrainment to a 24-hour sleep-wake pattern.

C. The sleep pattern has been present for at least six weeks.
D. Progressive sequential delay of the sleep period is demonstrated by one of

the following methods:
1. Polysomnography performed over several consecutive days on a fixed

24-hour bedtime and waketime schedule
2. Continuous 24-hour temperature monitoring over at least five days that

shows a progressive delay of the temperature nadir
E. The symptoms do not meet the criteria for any other sleep disorder causing

inability to initiate sleep or excessive sleepiness.

Note: If the sleep disorder is believed to be socially or environmentally
induced, state and code as non-24-hour sleep-wake syndrome (extrinsic type).
If there is evidence that the sleep disorder is due to an abnormal circadian
pacemaker or its entrainment mechanism, state and code as non-24-hour sleep-
wake syndrome (intrinsic type).

Minimal Criteria: A plus B plus C.

Severity Criteria:

Mild: Mild insomnia or mild excessive sleepiness, as defined on page 23; usu-
ally associated with a mild impairment of social or occupational functioning.
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Efforts to induce sleep at conventional times in these patients often include the
use of, and dependency on, hypnotic and analeptic medication, at times in very
large doses. A history that such medications alternate between apparent efficacy
and progressive loss of efficacy with no change in dose suggests that the non-
24-hour syndrome may be the underlying cause of the patient’s sleep-wake 
symptoms.

Course: Depending mostly on associated conditions, the non-24-hour syndrome
may be chronic and intractable or may respond well to the institution of strict and
regular 24-hour time cues. Some blind individuals, mostly in institutionalized set-
tings, have responded to strict 24-hour scheduling, consisting of strong social
time cues.

Predisposing Factors: See Associated Features.

Prevalence: This disorder is apparently rare in the general population. Although
the prevalence in the blind is unknown, one survey of blind individuals revealed
a high incidence of sleep-wake complaints, with 40% of the respondents having
recognized that their symptoms occurred in a cyclic pattern.

Age of Onset: The syndrome has been described in congenitally blind infants as
well as in blind middle-aged and elderly individuals. Onset in normal-sighted
individuals appears variable.

Sex Ratio: Not known.

Familial Pattern: None known.

Pathology: Various causes of blindness involving the optic chiasma or prechias-
matic visual structures have been present in blind patients with the non-24-hour
syndrome, suggesting that the blindness itself underlies the syndrome, rather than
being the cause of the syndrome.  This theory is in keeping with the likelihood
that the environmental light-dark cycle, acting through the retino-hypothalamic
tract on the suprachiasmatic nucleus of the hypothalamus, is a major source of 24-
hour time information for humans as well as lower animals. Blindness deprives
the endogenous circadian timing system of this crucial information, and, particu-
larly when other brain abnormalities are present, social zeitgebers may be inef-
fective. In sighted individuals, a suprachiasmatic tumor may have been the cause
of the syndrome in one case, but personality factors appear to be paramount. In
such cases, the conscious or unconscious disregard of entraining cues may serve
an adaptive, albeit a pathologic, function for the patient.

Complications: The complications relate to impaired psychosocial functioning.

Polysomnographic Features: Little specific information is available.
Recordings done at fixed times over several successive days would be expected to
show progressively longer sleep latencies and progressively less total sleep, but



PARASOMNIAS

The parasomnias consist of clinical disorders that are not abnormalities of the
processes responsible for sleep and awake states per se but, rather, are undesirable
physical phenomena that occur predominantly during sleep. The parasomnias are
disorders of arousal, partial arousal, and sleep-stage transition. Many of the para-
somnias are manifestations of central nervous system activation. Autonomic ner-
vous system changes and skeletal muscle activity are the predominant features of
this group of disorders.

In the Diagnostic Classification of Sleep and Arousal Disorders, the parasom-
nias were not subdivided into groups. With the recognition of additional para-
somnias, however, some subgrouping is now necessary. The parasomnias are sub-
divided into arousal disorders, sleep-wake transition disorders, parasomnias usu-
ally associated with REM sleep, and other parasomnias.

The arousal disorders consist of the classic disorders of arousal, sleepwalking
and sleep terrors, and an additional newly described disorder: confusional
arousals. The sleep-wake transition disorders include those disorders that occur in
the transition from wakefulness to sleep or from sleep to wakefulness. This group
does not include those disorders that are clearly associated with REM sleep, such
as sleep paralysis. Although some of the sleep-wake transition disorders can occur
during sleep or even in wakefulness (e.g., rhythmic movement disorder–jactatio
capitis nocturna), the most typical occurrence of these disorders is in the transi-
tion from wakefulness to sleep. Restless legs syndrome could be considered a
sleep-wake transition disorder; however, this disorder is not a parasomnia, as it is
associated primarily with a complaint of insomnia and, therefore, is listed within
the dyssomnias.

The parasomnias usually associated with REM sleep include six disorders that
have a close association with the REM sleep stage. Although sleep paralysis gen-
erally occurs in the transition from wakefulness to sleep or from sleep to wake-
fulness, sleep paralysis is listed in this subsection. The association of the other
disorders with REM sleep is clear.

The fourth subsection contains parasomnias that are not classified in the previ-
ous three sections (i.e., the other parasomnias).
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Moderate: Moderate insomnia or moderate excessive sleepiness, as defined on
page 23; usually associated with a moderate impairment of social or occu-
pational functioning.

Severe: Severe insomnia or severe excessive sleepiness, as defined on page 23;
usually associated with a severe impairment of social or occupational func-
tioning.

Duration Criteria:

Acute: 6 months or less.
Subacute: More than 6 months but less than 1 year.
Chronic: 1 year or longer.
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Associated Features: Persons who are in occupations demanding high levels of
performance and who have marked confusional arousals when called at night may
react inappropriately.

Course: The course of the childhood form is usually benign. Marked confusion-
al arousals become progressively less frequent and then disappear with age. In
adults, the condition is usually fairly stable, varying only with the main predis-
posing factors.

Predisposing Factors: Any factor that deepens sleep and impairs ease of awak-
ening can be a predisposing factor. Major factors include young age; recovery
from sleep deprivation; circadian rhythm sleep disorders (shift work, jet lag, etc.);
the use of  medications, particularly central nervous system depressants, such as
hypnotics, sedatives, tranquilizers, alcohol, and antihistamines; and metabolic,
hepatic, renal, toxic, and other encephalopathies. Confusional arousals are often
seen in hypersomnias characterized by deep sleep, such as idiopathic hypersom-
nia (in which the parasomnias may occur whenever the patient is awakened, more
or less throughout the night and even in the morning). They may also occur in the
many forms of symptomatic hypersomnia, as well as in some patients with nar-
colepsy or sleep apnea syndrome. Episodes of confusional arousals are particu-
larly frequent in sufferers of sleep terrors and sleepwalking. Excessive exercise is
a less convincing factor but sometimes appears to play a role.

Prevalence: Repeated confusional arousals are almost universal in young chil-
dren before the age of about five years; they become much less common in older
childhood. Confusional arousals are fairly rare in adulthood, during which their
precise prevalence is undocumented.

Sex Ratio: No difference.

Familial Pattern: There appears to be a strong familial pattern in the cases of
the idiopathic confusional arousals seen in families of deep sleepers. Formal
genetic studies have not been performed.

Pathology: Rare organic cases generally show lesions in areas impairing
arousal, such as the periventricular gray, the midbrain reticular area, and the pos-
terior hypothalamus.

Complications: Personal injury has occasionally resulted. Confused subjects
who are restrained may resist and become aggressive.

Polysomnographic Features: Polysomnographic recordings during confu-
sional arousals have typically shown their onset in arousals from slow-wave sleep.
Confusional arousals most commonly occur in the first third of the night but also
occur in afternoon naps and, occasionally, in awakenings from lighter stages of
NREM sleep. They appear to be very rare in REM awakenings, during which
return to clear mentation is usually rapid. Electroencephalographic monitoring
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Arousal Disorders

The disorders of arousal are grouped together because impaired arousal from
sleep has been postulated as a cause for these disorders. The onset of these disor-
ders in slow-wave sleep is a typical feature. Although originally included as a dis-
order of arousal, sleep enuresis can occur during any sleep stage and is not asso-
ciated solely with an arousal from slow-wave sleep. Confusional arousals are
newly described, although their presence was first alluded to in the original
description of the disorders of arousal. Confusional arousals most commonly
occur in children and have features in common with both sleepwalking and sleep
terrors. They are probably partial manifestations of sleepwalking and sleep-terror
episodes. They can occur in people who have either or both disorders. Or confu-
sional arousals may occur as an isolated sleep disorder. The diagnosis of confu-
sional arousal is only stated if the arousal occurs as an isolated sleep disorder.

Confusional Arousals (307.46-2)

Synonyms and Key Words: Sleep drunkenness, excessive sleep inertia,
Schlaftrunkenheit, l’ivresse du sommeil.

Essential Features:

Confusional arousals consist of confusion during and following arousals
from sleep, usually from deep sleep in the first part of the night.

The individual is disoriented in time and space, is slow of speech and menta-
tion, and responds poorly and slowly to command or questioning. There is major
memory impairment, both retrograde and anterograde in type. Behavior may be
very inappropriate, such as picking up a lamp to talk when the sleeper believed
the telephone had rung. The confusional behavior may last from several minutes
to several hours. Confusional arousals can be precipitated by forced awakenings,
mainly in the first third of the night.
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Sleepwalking (307.46-0)

Synonyms and Key Words: Somnambulism, semipurposeful automatisms,
amnesia, nonepileptic.

Essential Features:

Sleepwalking consists of a series of complex behaviors that are initiated
during slow-wave sleep and result in walking during sleep.

Episodes can range from simple sitting up in bed to walking and even to appar-
ent frantic attempts to “escape.” The patient may be difficult to awaken but, when
awakened, often is mentally confused. The patient is usually amnestic for the
episode’s events. Sleepwalking originates from slow-wave sleep and, therefore, is
most often evident during the first third of the night or during other times of
increased slow-wave sleep, such as after sleep deprivation. The motor activity
may terminate spontaneously, or the sleepwalker may return to bed, lie down, and
continue to sleep without reaching alertness at any point. Sleep talking can also
be observed during these events.

Associated Features: Sleepwalking can include inappropriate behavior, such as
urinating in a closet, and these behaviors are especially common in children.
Sleepwalking can result in falls and injuries. Physical harm can result from the
attempt to “escape” or simply from walking into dangerous situations. Walking
out of a door into the street or through a window is not uncommon. Rarely, homi-
cide or suicide during an apparent sleepwalking episode has been reported. The
person attempting to awaken the patient can be violently attacked. Other para-
somnia activity, such as sleep terrors, can also occur in patients who are sleep-
walkers.

Course: Sleepwalking episodes can occur as soon as a child is able to walk, but
reach a peak prevalence between ages four and eight years, and usually disappear
spontaneously after adolescence. They can occur several times a week or only
when precipitating factors are present.

Predisposing Factors: The use of several medications, such as thioridazine
hydrochloride, chloral hydrate, lithium carbonate, prolixin, perphenazine, and
desipramine hydrochloride, can exacerbate or induce sleepwalking. Fever and
sleep deprivation, which can be self-induced or can occur as a result of a medical
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during the confusion period may show brief episodes of delta activity, stage 1 theta
patterns, repeated microsleeps, or a diffuse and poorly reactive alpha rhythm.

Other Laboratory Test Features: Cerebral evoked potentials may be altered
during the confusional period.

Differential Diagnosis: Confusional arousals must be differentiated from a
number of other parasomnias in which mental confusion during the sleep period
is prominent. For example, sleep terrors have acute signs of fear and often are
associated with a blood-curdling cry. Sleepwalking has the appearance of com-
plex motor automatisms such as leaving the bed and walking about. Subjects with
REM sleep behavior disorder often show explosive movements such as fighting
or diving out of bed, but a full awakening does not occur. Rare sleep-related
epileptic seizures of the partial complex type with confusional automatisms are
associated with an epileptic electroencephalographic discharge, and similar
attacks usually occur in the daytime.

Diagnostic Criteria: Confusional Arousals (307.46-2)

A. The patient has or an observer notes that the patient has  recurrent mental
confusion upon arousal or awakening.

B. Spontaneous confusional episodes can be induced by forced arousal.
C. The patient has an absence of fear, walking behavior, or intense hallucina-

tions in association with the episodes.
D. Polysomnography demonstrates arousals from slow-wave sleep.
E. The symptoms are not associated with other medical disorders such as par-

tial complex seizures.
F. The symptoms do not meet the diagnostic criteria for other sleep disorders

causing the complaint (e.g., sleep terrors, sleepwalking).

Minimal Criteria: A plus B plus E plus F.

Severity Criteria:

Mild: Fewer than one episode per month.
Moderate: Episodes that occur more than once per month but less than weekly.
Severe: Episodes that occur more than once per week.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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Diagnostic Criteria: Sleepwalking (307.46-0)

A. The patient exhibits ambulation that occurs in sleep.
B. The onset typically occurs in prepubertal children.
C. Associated features include:

1. Difficulty in arousing the patient during an episode
2. Amnesia following an episode

D. Episodes typically occur in the first third of the sleep episode.
E. Polysomnographic monitoring demonstrates the onset of an episode during

stage 3 or stage 4 sleep.
F. Other medical and mental disorders can be present but do not account for

the symptom.
G. The ambulation is not due to other sleep disorders, such as REM sleep

behavior disorder or sleep terrors.

Note: If episodes are associated with obstructive sleep apnea syndrome or noc-
turnal eating syndrome, state one diagnosis only on axis A along with the symp-
tom (e.g., obstructive sleep apnea syndrome, with sleepwalking, 780.53-0).

Minimal Criteria: A plus B plus C.

Severity Criteria:

Mild: The episodes of sleepwalking occur less than once per month and do not
result in harm to the patient or others.

Moderate: The episodes of sleepwalking occur more than once per month, but
not nightly, and do not result in harm to the patient or others.

Severe: The episodes of sleepwalking occur almost nightly or are associated
with physical injury to the patients or others.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 3 months.
Chronic: 3 months or longer.
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Sleep Terrors (307.46-1)

Synonyms and Key Words: Pavor nocturnus, incubus, severe autonomic dis-
charge, night terrors.
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disorder, can produce an increased frequency of sleepwalking episodes.
Obstructive sleep apnea syndrome and other disorders that produce severe dis-
ruption of slow-wave sleep can be associated with sleepwalking episodes. Internal
stimuli, such as a distended bladder, or external stimuli, such as noises, can also
precipitate episodes.

Prevalence: The incidence of sleepwalking is between 1% and 15% of the gen-
eral population. This disorder is more common in children than in adolescents and
adults.

Age of Onset: Sleepwalking can occur at any time after the child is able to walk,
but episodes most commonly occur for the first time between ages four and eight
years. Rarely, episodes occur for the first time in adults.

Sex Ratio: In children, sleepwalking occurs equally in both sexes; in adults, the
sex ratio is not known.

Familial Pattern: Several studies have demonstrated the presence of this disor-
der in families. The incidence of sleepwalking increases in relation to the number
of affected parents; the incidence is 22% when neither parent has the disorder,
45% if one is affected, and 60% when both are affected. Several relatives may be
affected.

Pathology: None known.

Complications: The child who avoids visiting friends or summer camp because
of sleepwalking episodes may suffer embarrassment or social isolation. Physical
harm can occur, and even homicide and suicide have been reported.

Polysomnographic Features: Sleepwalking begins in stage 3 or stage 4 sleep,
most commonly at the end of the first or second episode of slow-wave sleep.

Other Laboratory Test Features: Electroencephalography does not demon-
strate epileptic features.

Differential Diagnosis: It can be difficult to clinically distinguish sleepwalk-
ing from sleep terrors with an attempt to “escape” from the terrifying stimulus.
Intense fear and panic coupled with an initial scream are characteristics of sleep
terrors. REM sleep behavior disorder is characterized by polysomnographic and
clinical features of episodes occurring in REM sleep, as opposed to sleepwalk-
ing, which occurs in slow-wave sleep. Sleep-related epilepsy can be distin-
guished by the absence of clinical and electroencephalographic features of
epilepsy. Patients with obstructive sleep apnea syndrome can be confused during
the night and can have episodes of sleepwalking. The nocturnal eating syndrome
is often associated with eating and ambulatory behavior that resembles sleep-
walking.
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Other Laboratory Test Features: When differentiating between sleep terrors
and sleep-related epilepsy, such as temporal-lobe epilepsy, an electroencephalo-
gram with nasopharyngeal leads could be indicated.

Differential Diagnosis: Sleep terrors should be differentiated from nightmares.
The nightmare sufferer usually remembers the dream content in vivid detail.
Nightmares occur during the last third of the night, as opposed to sleep terrors,
which occur at the beginning. Nightmares usually do not involve major motor
activity. There is considerably less anxiety, vocalization, and autonomic discharge
during a nightmare than during a sleep terror. When awakened during a night-
mare, the patient exhibits good intellectual function, whereas the patient with
sleep terror is usually confused. Nightmares occur out of REM sleep, as opposed
to out of slow-wave sleep for sleep terrors.

Confusional arousals are awakenings from slow-wave sleep without terror or
ambulation.

The differential diagnosis includes sleep-related epilepsy; confusional states;
and other sleep disorders that produce anxiety during the night, including obstruc-
tive sleep apnea syndrome and nocturnal cardiac ischemia.

Diagnostic Criteria: Sleep Terrors (307.46-1)

A. The patient complains of a sudden episode of intense terror during sleep.
B. The episodes usually occur within the first third of the night.
C. Partial or total amnesia occurs for the events during the episode.
D. Polysomnographic monitoring demonstrates the onset of episodes during

stage 3 or stage 4 sleep. Tachycardia usually occurs in association with the
episodes.

E. Other medical disorders (e.g., epilepsy, are not the cause of the episode).
F. Other sleep disorders (e.g., nightmares, can be present).

Minimal Criteria: A plus B plus C.

Severity Criteria:

Mild: The episodes of sleep terrors occur less than once per month and do not
result in harm to the patient or others.

Moderate: The episodes occur less than once per week and do not result in
harm to the patient or others.

Severe: The episodes occur almost nightly or are associated with physical
injury to the patient or others.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 3 months.
Chronic: 3 months or longer.
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Essential Features:

Sleep terrors are characterized by a sudden arousal from slow-wave sleep
with a piercing scream or cry, accompanied by autonomic and behavioral
manifestations of intense fear.

Sleep terrors manifest as a severe autonomic discharge, with tachycardia,
tachypnea, flushing of the skin, diaphoresis, mydriasis, decreased skin resistance,
and increased muscle tone. The patient usually sits up in bed, is unresponsive to
external stimuli, and, if awakened, is confused and disoriented. Amnesia for the
episode occurs, although sometimes there are reports of fragments or very brief
vivid dream images or hallucinations. The episode may be accompanied by inco-
herent vocalizations or micturition.

Associated Features: Attempts to escape from bed or to fight can result in
harm to the patient or others. Mental evaluations of adults indicate that psy-
chopathology may be associated with sleep terrors. Children with sleep terrors do
not have a higher incidence of psychopathology than do children in the general
population.

Course: Sleep terrors typically are observed in children between the ages of 4
and 12 and, as in sleepwalking, tend to resolve spontaneously during adolescence.

Predisposing Factors: Sleep terror episodes can be precipitated by fever, sleep
deprivation, or the use of central nervous system depressant medications.

Prevalence: The prevalence is approximately 3% of children and less than 1%
of adults.

Age of Onset: Sleep terrors commonly occur in prepubertal children but can
occur at any age. In adults, they are most prevalent in individuals between 20 and
30 years of age.

Sex Ratio: Sleep terrors are more frequent in males than in females.

Familial Pattern: Sleep terrors can occur in several members of a family.

Pathology: None known.

Complications: Social embarrassment about the episodes can impair social
relationships in both children and adults. Attempts to escape or fight can result in
harm to the patient or others.

Polysomnographic Features: Sleep terrors begin in stage 3 or stage 4 sleep,
usually in the first third of the major sleep episode. However, episodes can occur
in slow-wave sleep at any time. Partial arousals from slow-wave sleep without full
terror are more common than are full sleep terrors. Tachycardia usually occurs
during both clinical episodes of sleep terrors and partial arousals.



PARASOMNIAS

SLEEP-WAKE TRANSITION DISORDERS

1. Rhythmic Movement Disorder (307.3) . . . . . . . . . . . . . . . . . . . . . . . . . 151
2. Sleep Starts (307.47-2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
3. Sleep Talking (307.47-3) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157
4. Nocturnal Leg Cramps (729.82) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159

Sleep-Wake Transition Disorders

The sleep-wake transition disorders occur in the transition from wakefulness to
sleep; in the transition from sleep to wakefulness; or, more rarely, in sleep-stage
transitions. All of these disorders can occur commonly in otherwise healthy per-
sons and, therefore, are regarded as altered physiology rather than pathophysiol-
ogy. Each can occur with an exceptionally high frequency or severity, however,
which can lead to discomfort, pain, embarrassment, anxiety, or disturbance of a
bedpartner’s sleep.

The term rhythmic movement disorder is a preferred term for headbanging or
jactatio capitis nocturna. The term headbanging applies to only one form of rhyth-
mic stereotype, and several other forms can exist without headbanging. Although
this disorder commonly occurs out of sleep stages, it is more commonly associat-
ed with drowsiness during sleep onset or in the transition from wakefulness to
sleep. Rhythmic movement disorder also can occur during full wakefulness and
alertness, particularly in individuals who are mentally retarded. Sleep starts (hyp-
nic jerks) are included as a disorder because they can rarely cause sleep-onset
insomnia. Sleep talking does not usually have any direct consequences to the
patient but is a source of embarrassment and can be disturbing to the sleep of the
bedpartner. The term sleep in such terms as sleep starts and sleep talking, is pre-
ferred over previously used terms such as hypnic or hypnogenic and refers to phe-
nomena that occur in sleep. In contrast, the term nocturnal applies to phenomena
that more commonly occur at night but not necessarily in sleep. Hence, the term
nocturnal leg cramps is preferred because these muscle contractions can occur in
wakefulness or during sleep but most commonly occur at night, usually when the
person is in bed.

Rhythmic Movement Disorder (307.3)

Synonyms and Key Words: Jactatio capitis nocturna, headbanging, head-
rolling, bodyrocking, bodyrolling, rhythmie du sommeil. The term rhythmic
movement disorder is preferred because different body areas may be involved in
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lack of environmental stimulation have also been proposed as factors. Self-stimu-
lation and auto-erotic behavior have been suggested as factors, particularly in
retarded, autistic, and emotionally disturbed children. The activity may be an
attention-getting behavior or a form of passive-aggressive behavior.

Age of Onset: Bodyrocking has a mean age of onset of six months, headbang-
ing of nine months, and headrolling of 10 months. The vast majority of patients
have the onset prior to one year of age. The condition rarely may present at an
older age following central nervous system trauma. Spontaneous onset in adoles-
cence or adulthood is very rare.

Sex Ratio: The disorder is more common in males, with a 4:1 male-to-female
ratio.

Familial Pattern: A familial pattern has been occasionally reported, as has
occurrence in identical twins.

Pathology: None known.

Complications: Headbanging is the most disturbing form of the disorder.
Traumatic injury is uncommon but may result in subdural hematoma and retinal
petechiae. Chronic skull irritation can produce callus formation. Carotid dissec-
tion related to headbanging has been reported. Violent rhythmic body movements
can produce loud noises when the patient hits the bed frame or when the bed
vibrates against the wall or floor. The noises can be very disturbing to other fam-
ily members. Parental concern is common, and psychosocial consequences in the
older individual can be most distressing.

Polysomnographic Features: The few reported polysomnographic studies
have shown the activity to occur during presleep drowsiness and mainly in light
NREM sleep, although the activity has also been detected in deep slow-wave
sleep. Rarely, the behavior may occur solely during REM sleep. An epileptic eti-
ology has been reported in one individual.

Other Laboratory Test Features: An electroencephalogram may be necessary
to differentiate the behavior from that due to epilepsy. Electroencephalographic
studies have shown normal activity between episodes of rhythmic behavior.

Differential Diagnosis: Rhythmic movement disorder of sleep must be distin-
guished from other repetitive movements involving restricted small muscle
groups, such as bruxism, thumbsucking, and rhythmic sucking of the pacifier, as
well as less stereotyped activity, including periodic limb movement disorder.
There are usually few diagnostic problems, but, rarely, the disorder needs to be
differentiated from epilepsy.
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the movement activity. The term headbanging is less acceptable because it refers
to only one form of behavior.

Essential Features:

Rhythmic movement disorder comprises a group of stereotyped, repetitive
movements involving large muscles, usually of the head and neck; the move-
ments typically occur immediately prior to sleep onset and are sustained
into light sleep.

The most commonly recognized variant is headbanging, which itself has sev-
eral forms. The child may lie prone, repeatedly lifting the head or entire upper
torso, forcibly banging the head back down into the pillow or mattress. The child
may rock on hands and knees, banging the vertex or frontal region of the head into
the headboard or wall. Or, the child may sit with the back of the head against the
headboard or wall, repeatedly banging the occiput. Headrolling consists of side-
to-side head movements, usually with the child in the supine position.
Bodyrocking occurs when the child rocks forward and backward without head-
banging. Bodyrocking may involve the entire body, with the child on hands and
knees, or it may be limited to the torso, with the child sitting. Less common rhyth-
mic movement forms include bodyrolling, legbanging, or legrolling. Rhythmic
humming or chanting may accompany any of the rhythmic movements and may
be quite loud.

Episodes typically occur at sleep onset, although they may also occur during
quiet wakeful activities, such as listening to music or traveling in vehicles. The
movement frequency varies greatly, but the rate is usually between 0.5 and 2 per
second. Duration of the individual cluster of movements also varies greatly but
generally is less than 15 minutes. Cessation of movements following disturbance
or being spoken to suggests the occurrence of the disorder in wakefulness or
lighter stages of sleep.

Associated Features: The vast majority of affected individuals are otherwise
normal infants and children. However, when it persists into older childhood or
beyond, rhythmic-movement disorder of sleep may be associated with mental
retardation, autism, or other significant psychopathology.

Course: This condition commonly occurs in infants and toddlers and usually
resolves in the second or third year of life. Persistence beyond four years of age
is unusual. The symptoms may decrease in both intensity and duration and may
not disappear but may persist into adulthood.

Prevalence: Some form of rhythmic activity is found in two thirds of all infants
at nine months of age. By 18 months, the prevalence has declined to less than half,
and by four years, it is only 8%. Bodyrocking is more common in the first year,
but headbanging and headrolling are more frequent in older children.

Predisposing Factors: The soothing effect of vestibular stimulation has been
proposed as the initiating factor in infants and toddlers. Environmental stress and
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Sleep Starts (307.47-2)

Synonyms and Key Words: Hypnagogic jerks, predormital myoclonus, hyp-
nic jerks.

Essential Features:
Sleep starts are sudden, brief contractions of the legs, sometimes also
involving the arms and head, that occur at sleep onset.

Sleep starts usually consist of a single contraction that often affects the body
asymmetrically. The jerks may be either spontaneous or induced by stimuli. Sleep
starts are sometimes associated with the subjective impression of falling, a senso-
ry flash, or a visual hypnagogic dream or hallucination. A sharp cry may occur.
The patient may not recall a jerk that was noted by a bedpartner if the sleep start
does not cause awakening. Multiple jerks occasionally occur in succession.

Associated Features: When particularly intense, and especially if multiple,
sleep starts may lead to a sleep-onset insomnia.

Course: Usually benign.

Predisposing Factors: Excessive caffeine or other stimulant intake, prior
intense physical work or exercise, and emotional stress can increase the frequen-
cy and severity of sleep starts.

Prevalence: Sleep starts are an essentially universal component of the sleep-
onset process, although they often are not recalled. A prevalence of 60% to 70%
has been reported. Sleep starts are rare in the extreme form and can cause sleep-
onset difficulties.

Age of Onset: Sleep starts may occur at any age. As a subjective complaint,
however, they are usually encountered in adulthood.

Sex Ratio: No difference.

Familial Pattern: Not known.

Pathology: None described.

Complications: Chronic severe sleep starts may lead to fear of falling asleep
and chronic anxiety. Sleep deprivation may also occur. Sleep-onset insomnia may
result either from repeated awakenings induced by the starts or from anxiety about
falling asleep. Injury, such as bruising a foot against a bedstead or kicking a sleep-
ing companion, may occasionally occur.

Polysomnographic Features: Sleep starts occur during transitions from wake-
fulness to sleep, mainly at the beginning of the sleep episode. Superficial elec-
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Diagnostic Criteria: Rhythmic Movement Disorder (307.3)

A. The patient exhibits rhythmic body movements during drowsiness or sleep.
B. At least one of the following types of disorder is present:

1. The head is forcibly moved in an anterior-posterior direction (head-
banging type)

2. The head is moved laterally while in a supine position (headrolling type)
3. The whole body is rocked while on the hands and knees (bodyrocking

type)
4. The whole body is moved laterally while in a supine position (body-

rolling type)
C. Onset typically occurs within the first two years of life.
D. Polysomnographic monitoring during an episode demonstrates both of the

following findings:
1. Rhythmic movements during any stage of sleep or in wakefulness
2. No other seizure activity occurs in association with the disorder

E. No other medical or mental disorder (e.g., epilepsy, causes the symptom).
F. The symptoms do not meet the diagnostic criteria for other sleep disorders

producing abnormal movements during sleep (e.g., sleep bruxism).

Note: Specify the predominant type of activity (e.g., rhythmic-movement dis-
order–headbanging type).

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Episodes occur less than once per week, without evidence of personal
injury or impairment of psychosocial functioning.

Moderate: Episodes occur more than once per week but less than nightly, with
evidence of mild impairment of psychosocial functioning.

Severe: Episodes occur nightly or almost nightly, with evidence of physical
injury or significant psychosocial consequences.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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E. No other medical or mental disorder (e.g., hyperexplexia, accounts for the
symptoms).

F. Sleep starts can occur in the presence of other sleep disorders that produce
insomnia.

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Episodes occur less than once per week, without evidence of impairment
of psychosocial functioning. The sleep starts cause subjective complaint or
interfere with sleep onset but can be considered normal.

Moderate: Episodes occur more than once per week but less than nightly, with
some personal complaint and degree of interference with sleep onset. Mild
insomnia may be present, as defined on page 23.

Severe: Episodes involve nightly, regular jerks at sleep onset, leading to mod-
erate or severe insomnia, as defined on page 23.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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Sleep Talking (307.47-3)

Synonyms and Key Words: Somniloquy, utterances, moans, verbalization.

Essential Features:

Sleep talking is the utterance of speech or sounds during sleep without
simultaneous subjective detailed awareness of the event.

The utterances may be annoying to bedpartners or other household members,
even to neighbors. The sleep talking usually is brief, infrequent, and devoid of
signs of emotional stress. However, it can consist of frequent, nightly, longer
speeches and can include a content infused with anger and hostility. Sleep talking
may be spontaneous or induced by conversation with the sleeper.

Associated Features: None.
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tromyographic recordings of the muscles involved show brief (generally 75- to
250-millisecond) high-amplitude potentials, either singly or in succession. The
electroencephalogram typically shows drowsiness or stage 1 sleep patterns, some-
times with a negative-vertex sharp wave occurring at the time of the jerk.
Tachycardia may follow an intense jerk. After the jerk, return to sustained wake-
fulness or a brief transient arousal may occur.

Polysomnographic monitoring may be useful to differentiate episodes of sleep
starts from other causes of movement activity during the sleep period. Two nights
of recording may be necessary if the disorder is suspected of causing insomnia.

Other Laboratory Test Features: None.

Differential Diagnosis: Sleep starts must be differentiated from a number of
movement disorders that occur at sleep onset or during sleep. Excessive startling
may occur as part of the hyperexplexia syndrome, in which generalized
myoclonus is easily elicitable by stimuli during either wakefulness or sleep. Brief
epileptic myoclonus can be differentiated by coexistent electroencephalographic
discharge, the presence of other features of epileptic seizures, and the occurrence
of the myoclonus in both wakefulness and during sleep rather than at sleep onset.
The muscle contractions of periodic limb movement disorder are much longer in
duration, involve mainly the feet and lower legs, show periodicity, and occur with-
in sleep. Restless legs syndrome consists of slower and repetitive semivoluntary
movements at sleep onset that are associated with deep, unpleasant, and some-
times unbearable sensations, which are temporarily relieved by getting up and
exercising. Fragmentary myoclonus consists of brief, small-amplitude jerks or
twitches that occur in an asynchronous, symmetrical, and bilateral manner.
Fragmentary myoclonus occurs at sleep onset as well as within all sleep stages; in
the pathologic form, the twitches are mainly present throughout NREM sleep.
Finally, benign neonatal sleep myoclonus consists of marked twitching of the fin-
gers, toes, and face during sleep in infants.

Diagnostic Criteria: Sleep Starts (307.47-2) 

A. The patient has a complaint of either difficulty initiating sleep or an intense
body movement at sleep onset.

B. The patient complains of sudden brief jerks at sleep onset, mainly affecting
the legs or arms.

C. The jerks are associated with at least one of the following:
1. A subjective feeling of falling
2. A sensory flash
3. A hypnagogic dream

D. Polysomnographic monitoring during an episode demonstrates one or more
of the following:
1. Brief, high-amplitude muscle potentials during transition from wakeful-

ness to sleep
2. Arousals from light sleep
3. Tachycardia following an intense episode
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E. Sleep talking can be associated with other sleep disorders (e.g., sleepwalk-
ing, obstructive sleep apnea syndrome, or REM sleep behavior disorder).

Note: Sleep talking is only stated and coded as a sole diagnosis when it is the
patient’s predominant complaint. If sleep talking is a major complaint associ-
ated with another sleep disorder, state and code both disorders on axis A.

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Episodes occur less than weekly.
Moderate: Episodes occur more than once per week but less than nightly and

cause mild disturbance to a bedpartner.
Severe: Episodes occur nightly and may cause pronounced interruption of a

bedpartner’s sleep.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 1 year.
Chronic: 1 year or longer.
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Nocturnal Leg Cramps (729.82)

Synonyms and Key Words: Leg cramps, muscle tightness of the leg, muscle
hardness, nocturnal leg pain, “charley horse.”

Essential Features:

Nocturnal leg cramps are painful sensations of muscular tightness or ten-
sion, usually in the calf but occasionally in the foot, that occur during the
sleep episode.

The symptom may last for a few seconds and remit spontaneously but, in some
cases, may remain persistent for up to 30 minutes. The cramp often results in
arousal or awakening from sleep. Patients with nocturnal leg cramps will often
experience one or two episodes nightly, several times a week. The cramp can usu-
ally be relieved by local massage, application of heat, or movement of the affect-
ed limb.
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Course: The course is usually self-limited and benign. The disorder may be pre-
sent for a few days only or may last for several months or many years. Sleep talk-
ing associated with psychopathology or medical illness occurs more commonly in
persons over 25 years of age.

Predisposing Factors: Sleep talking may be precipitated by emotional stress;
febrile illness; or sleep disorders such as sleep terror, confusional arousals,
obstructive sleep apnea syndrome, and REM sleep behavior disorder.

Prevalence: Not known, but apparently very common. Sleep talking that signif-
icantly disturbs others is rare.

Age of Onset: Not known.

Sex Ratio: May be more common in males than in females.

Familial Pattern: A familial tendency has been reported.

Pathology: None known.

Complications: None known.

Polysomnographic Features: Polysomnographic studies have demonstrated
sleep talking during all stages of sleep. Dream mentation is associated with
episodes occurring out of REM sleep in 79% of patients with sleep talking, stage
2 sleep in 46%, and slow-wave sleep in 21%. In sleepwalkers, episodes of sleep
talking are likely to occur during arousals out of slow-wave sleep, and in patients
with REM sleep behavior disorder, episodes are more likely to occur out of REM
sleep. Sleep talking can occur during arousals from sleep in individuals with
obstructive sleep apnea syndrome.

Other Laboratory Test Features: None.

Differential Diagnosis: Sleep talking, when severe, should be differentiated
from talking during periods of wakefulness that interrupt sleep, which may be
normal phenomena or reflect psychopathology. Sleep talking also frequently
occurs in association with other sleep disorders, such as obstructive sleep apnea
syndrome, REM sleep behavior disorder, or sleep terrors.

Diagnostic Criteria: Sleep Talking (307.47-3) 

A. The patient exhibits speech or utterances during sleep.
B. Episodes are not associated with subjective awareness of talking.
C. Polysomnography demonstrates episodes of sleep talking that can occur

during any stage of sleep.
D. Sleep talking can be associated with medical or mental disorders (e.g., anx-

iety disorders or febrile illness).
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Diagnostic Criteria: Nocturnal Leg Cramps (729.82)

A. The patient has a complaint of a painful sensation in the leg that is associ-
ated with muscle hardness or tightness.

B. Recurrent awakenings from sleep are associated with painful leg sensations.
C. The discomfort is relieved by local massage, movement, or application of

heat.
D. Polysomnographic monitoring demonstrates increased electromyographic

activity in the affected leg and an associated awakening.
E. No underlying medical disorder accounts for the sensation.
F. Other sleep disorders may be present but do not account for the symptom.

Minimal Criteria: A plus B.

Severity Criteria:

Mild: The leg cramps occur episodically, usually not more often than once or
twice weekly, with minimal disruption to sleep and without causing the
patient significant distress.

Moderate: The leg cramps occur on three to five nights of the week, with awak-
enings from sleep and moderate disruption of sleep continuity.

Severe: The leg cramps occur on a nightly basis, with repetitive wakenings
from sleep and ensuing daytime symptoms.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Severe: 6 months or longer.
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Leg cramps can occur in some patients primarily during the daytime, and sleep
disturbance is usually not a feature in these patients.

Associated Features: None.

Course: The natural history of leg cramps is not well understood. Many patients
describe a waxing and waning course of many years’ duration. Leg cramps are
often seen in the elderly.

Predisposing Factors: Predisposing factors include pregnancy, diabetes melli-
tus, and metabolic disorders. The disorder can be associated with: prior vigorous
exercise; pregnancy; use of oral contraceptives; fluid and electrolyte disturbances;
endocrine disorders; neuromuscular disorders; and disorders of reduced mobility,
such as arthritis and Parkinson’s disease.

Prevalence: Definitive data are not available. Symptoms of nocturnal leg cramps
have been identified in up to 16% of healthy individuals, particularly following
vigorous exercise, with an increased incidence among the elderly.

Age of Onset: Nocturnal leg cramps have not been reported in infancy. The peak
onset is usually in adulthood but may be seen for the first time in old age.

Sex Ratio: No definitive information exists. Nocturnal leg cramps may be more
prevalent in females, due to the frequent occurrence of leg cramps in pregnant
women.

Familial Pattern: Leg cramps are usually seen as an isolated case. Some famil-
ial characteristics are described, but no definitive pattern has been established.

Pathology: Suggestions of abnormal calcium metabolism have not been firmly
established.

Complications: Complications include insomnia and occasional daytime
fatigue due to interruptions in sleep. No marked mental or social dysfunction has
been described due to leg cramps alone.

Polysomnographic Features: Polysomnographic studies of patients with
chronic nocturnal leg cramps reveal nonperiodic bursts of gastrocnemius elec-
tromyographic activity. Episodes occur out of sleep without any specific preced-
ing physiologic changes during sleep.

Differential Diagnosis: Chronic myelopathy, peripheral neuropathy, akathisia,
restless legs syndrome, muscular pain-fasciculation syndromes, and disorders of
calcium metabolism should be differentiated by clinical history and physical
examination. Nocturnal leg cramps may coexist with other sleep disorders, such
as periodic limb movement disorder or sleep apnea syndromes, without necessar-
ily influencing the pathophysiology of those disorders.
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Essential Features:

Nightmares are frightening dreams that usually awaken the sleeper from
REM sleep.

The nightmare is almost always a long, complicated dream that becomes
increasingly frightening toward the end. The long, dreamlike feature is essential
in making the clinical differentiation from sleep terrors. The awakening occurs
out of REM sleep. Sometimes there will not be an immediate awakening, but,
instead recall of a very frightening dream will occur at a later time. This latter sit-
uation is not common with nightmares.

The element of fright or anxiety is an essential part of the nightmares. The
frightening quality is left to the patient to judge, as some patients are frightened
by content that does not appear disturbing to others.

Associated Features: Talking, screaming, striking out, or walking during the
nightmare rarely occurs and differentiates nightmare from sleep terrors and REM
sleep behavior disorder.

Course: A large number of children (10% to 50% of the population) will suffer
from nightmares between ages three and six years. There is usually a gradual
onset; parents often note nightmares even earlier, at age two to three years, but the
child only starts to describe them as frightening dreams or nightmares at three to
four years of age. The nightmares usually subside or decrease greatly in frequen-
cy after a period of weeks, months, or, occasionally years.

A subgroup of children continues to have nightmares into adolescence and
even into adulthood. These individuals often become lifelong, frequent nightmare
sufferers. The outcome of the untreated disorder is not clear. Usually no specific
treatment is used for nightmares, though many of these patients do have psy-
chotherapy at some time. Nightmares generally seem to diminish in frequency
and intensity over the course of decades, but some patients at the age of 60 or 70
years still describe frequent episodes.

Predisposing Factors: Certain personality characteristics appear to be associ-
ated with the presence of frequent nightmares. A sizable proportion (20%-40%)
of these patients have a diagnosis of schizotypal personality (most frequent),
borderline personality disorder, schizoid personality disorder, or schizophrenia.
Over 50% can be given no psychiatric diagnosis but frequently have some fea-
tures of the above disorders. Those with frequent nightmares can be vulnerable
to mental illness. They consider their childhood to have been difficult and com-
plicated, though there is usually no overt trauma. Adolescence and young adult-
hood are characterized by severe difficulties in relationships with others. These
patients are also unusually open and trusting and often have artistic or other cre-
ative inclinations.

Stressful periods of various kinds, and especially traumatic events, increase the
frequency and severity of nightmares. Certain medications, including L-dopa (and
related drugs) and beta-adrenergic blockers, and withdrawal of REM-suppressant
medications can induce or increase the incidence of nightmares.

PARASOMNIAS

PARASOMNIAS USUALLY ASSOCIATED
WITH REM SLEEP
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Parasomnias Usually Associated with REM Sleep

These parasomnias typically are associated with the REM sleep stage. They are
grouped together because some common underlying pathophysiologic mecha-
nism related to REM sleep possibly underlies these disorders.

The term nightmares has been retained and is preferred over the term dream
anxiety attacks, which had been recommended in the Diagnostic Classification of
Sleep and Arousal Disorders. The term nightmares as used here applies to the
REM sleep phenomena evident by the group heading, and therefore, there is little
chance of confusing this disorder with that associated with slow-wave sleep, sleep
terrors. Two newly described sleep disorders are included in this section: REM
sleep-related sinus arrest and REM sleep behavior disorder. The first of these dis-
orders appears to be relatively rare. However, the second is being recognized more
often, sometimes in association with other sleep disorders such as narcolepsy.

Nightmares (307.47-0)

Synonyms and Key Words: Nightmare, dream anxiety attack, terrifying
dream, REM nightmare. Nightmare is the preferred term and has been widely
used to describe this condition for many years in pediatric and adult literature. The
reason that other terms, such as dream anxiety attack and REM nightmare, have
at times been suggested is to differentiate this phenomenon from sleep terrors
(sometimes called stage 4 nightmares), assuming that nightmare was an overall
lay term covering stage 4 as well as REM sleep. However, it is preferable to use
the term nightmares for the REM phenomena, as they differ radically from sleep
terrors.

162
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REM sleep behavior disorder more commonly occurs in the elderly and is dis-
tinguished by violent, often explosive movement activity during REM sleep.
Persons with REM sleep behavior disorder do not have the abrupt awakening to
full alertness, and less fear and panic are expressed. Characteristic polysomno-
graphic features can be seen.

Diagnostic Criteria: Nightmares (307.47-0)

A. The patient has at least one episode of sudden awakening from sleep with
intense fear, anxiety, and feeling of impending harm.

B. The patient has immediate recall of frightening dream context.
C. Full alertness occurs immediately upon awakening, with little confusion or

disorientation.
D. Associated features include at least one of the following:

1. Return to sleep after the episode is delayed and not rapid
2. The episode occurs during the latter half of the habitual sleep period

E. Polysomnographic monitoring demonstrates the following:
1. An abrupt awakening from at least 10 minutes of REM sleep
2. Mild tachycardia and tachypnea during the episode
3. Absence of epileptic activity in association with the disorder

F. Other sleep disorders, such as sleep terrors and sleepwalking, can occur.

Minimal Criteria: A plus B plus C plus D.

Severity Criteria:

Mild: Episodes occur less than once per week, without evidence of impairment
of psychosocial functioning.

Moderate: Episodes occur more than once per week but less than nightly, with
evidence of mild impairment of psychosocial functioning.

Severe: Episodes occur nightly, with evidence of moderate or severe impair-
ment of psychosocial functioning.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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Prevalence: There is no definite agreement between studies. Apparently, 10% to
50% of children at the age of three to five have enough nightmares to disturb the
parents. A larger percentage, probably 75%, can remember at least one or a few
nightmares in the course of their childhood.

Approximately 50% of adults admit to having at least an occasional nightmare.
The condition of frequent nightmares (one or more a week) occurs in perhaps 1%
of the adult population.

Age of Onset: Nightmares usually start at ages three to six years but can occur
at any age.

Sex Ratio: In children, there is an equal sex ratio. In adults, both in patient pop-
ulations and in populations of volunteer research subjects, there is a ratio of 2:1
to 4:1 favoring women. However, the actual ratio is not certain; some evidence
indicates that women are more willing to admit to having nightmares and more
readily discuss them but do not actually experience more nightmares.

Familial Pattern: Not certain. One study indicates a familial pattern for the
condition of frequent, lifelong nightmares.

Pathology: None known.

Complications: None known.

Polysomnographic Features: Polysomnography shows an abrupt awakening
from REM sleep. The REM sleep episode is usually at least 10 minutes in dura-
tion and is associated with an increased REM density. There is increased vari-
ability in heart and respiratory rates but not the sudden doubling of pulse and res-
piratory rates that is found in sleep terrors. A nightmare can sometimes occur in
REM sleep during a long nap.

Nightmares that follow trauma can sometimes occur in non-REM sleep, espe-
cially stage 2.

Other Laboratory Test Features: None.

Differential Diagnosis: Nightmares must be differentiated from sleep terrors
and REM sleep behavior disorder. Nightmares are described as dreams, whereas
sleep terrors have either no content or only a single image. Nightmares occur late
during the sleep period, in the second half of the night, whereas sleep terrors occur
predominantly in the first third of the night. Polysomnography can confirm the
diagnosis, as nightmares involve an awakening from REM sleep, whereas sleep
terrors occur on awakening from stage 3 and stage 4 sleep. The incidence of night-
mares (and sleep terrors) appears to be lower in the laboratory than at home, so
unless the event is described as occurring every night or several times per night,
it will often not occur in the laboratory setting. Sleep terrors, but not nightmares,
are associated with marked increase in heart and respiratory rate and, at times,
sleepwalking.
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viduals lacking sleep attacks or cataplexy is exceptionally rare, with only a few
families described in the literature. Seventeen percent to 40% of narcoleptics have
been reported to have sleep paralysis.

Age of Onset: Sleep paralysis most frequently begins in adolescence or young
adulthood, although onset in childhood and middle age or, sometimes later has
also been reported.

Sex Ratio: Isolated cases show no sexual predominance. In the familial form.
women are affected more often than are men.

Familial Pattern: Most cases are isolated, with no familial pattern. In familial
sleep paralysis, the disorder is transmitted as an X-linked dominant trait.

Pathology: There have been no autopsy reports of isolated or familial cases, but
the fact that neurologic examination between attacks is normal, along with the
absence of documented significant pathology in narcolepsy, argues against the
existence of a significant central nervous system lesion. It appears more likely
that a microstructual change or a neurochemical or neuroimmunologic dysfunc-
tion exists in the mechanism controlling the normal motor paralysis of the REM
state.

Complications: Episodes of sleep paralysis are generally without complica-
tions; the normal state returns between attacks. Occasionally, attacks will induce
chronic anxiety or depression.

Polysomnographic Features: Recordings during sleep paralysis have shown
suppression of muscle tone recorded by submental, axial, or more peripheral elec-
tromyography, which is associated with an electroencephalographic (EEG) pat-
tern of wakefulness and the presence of waking eye movement and blink patterns
in the electrooculogram. Electrically induced H-reflex studies have shown sup-
pression of anterior motorneuron excitability similar to that present in cataplexy
and in REM sleep. Subjects who become drowsy during sleep paralysis may show
coexistent EEG slowing or pendular eye movements. Direct transitions into or
from REM sleep have been documented.

All-night polysomnography and multiple sleep latency testing can be useful to
exclude a diagnosis of narcolepsy and to document the REM association of the
episodes.

Other Laboratory Test Features: None. Histocompatability testing for the
antigens DR2 or DQw1 (or DR15 and DQ6 using a newer nomenclature) may be
helpful in excluding a diagnosis of narcolepsy.

Differential Diagnosis: Generally, the features of sleep paralysis are suffi-
ciently clear that diagnosis is not difficult. Isolated and familial cases should be
readily distinguishable from narcolepsy, in which sleepiness, cataplexy, and often
vivid hypnagogic hallucinations also usually occur. Cataplexy is differentiated by
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Sleep Paralysis (780.56-2)

Synonyms and Key Words: Isolated sleep paralysis, familial sleep paralysis,
hypnagogic and hypnopompic paralysis, predormital and postdormital paralysis.

Essential Features:
Sleep paralysis consists of a period of inability to perform voluntary move-
ments at sleep onset (hypnagogic or predormital form) or upon awakening,
either during the night or in the morning (hypnopompic or postdormital
form).

During sleep paralysis limb, trunk, and head movements typically are not pos-
sible, although ocular and respiratory movements are intact. The experience is
usually frightening, particularly if the patient senses difficulty in being able to
breathe. The sensorium is normally clear. Sleep paralysis usually lasts one to sev-
eral minutes and disappears either spontaneously or upon external stimulation,
especially by touch or movement induced by another person. Some patients have
noted that repeated efforts to move or vigorous eye movements may help to abort
the paralytic state.

Sleep paralysis may occur in an isolated form in otherwise healthy individuals,
in a familial form that is transmitted genetically, and as one of the classic tetrad
of symptoms of narcolepsy. The isolated cases most frequently occur on awaken-
ing, whereas in the familial form and in narcolepsy, paralysis is most common at
sleep onset.

Associated Features: Acute anxiety is common since the individual is fully
conscious but unable to move and feels vulnerable. Hypnagogic imagery may be
present and is often threatening, adding further to the individual’s discomfort. At
times, dreamlike mentation is also experienced, especially if the paralyzed person
becomes drowsy or light sleep occurs during an attack.

Course: The course of the condition varies with its form. Isolated cases may
have sleep paralysis only under the provocation of predisposing factors. The
familial form and that associated with narcolepsy tend to be more chronic,
although the frequency of episodes also depends upon predisposing factors.

Predisposing Factors: Irregular sleep habits, sleep deprivation, and other dis-
turbances of the sleep-wake rhythm predispose to the patient to developing sleep
paralysis, apparently for all three forms. Isolated episodes occur during periods of
shift work or rapid time zone change (jet lag). Mental stress, overtiredness, and
sleeping in the supine position have also been reported as predisposing factors in
some individuals.

Prevalence: Isolated sleep paralysis occurs at least once in a lifetime in 40% to
50% of normal subjects. As a chronic complaint, however, it is much less com-
mon. Surveys of normal subjects have indicated sleep paralysis in 3% to 6% of
respondents, many of whom had rare episodes. Familial sleep paralysis in indi-
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Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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Impaired Sleep-Related Penile Erections (780.56-3)

Synonyms and Key Words: Impaired nocturnal penile tumescence (NPT),
impotence, organic impotence, erectile dysfunction, erectile failure, and sexual
dysfunction.

Essential Features:

Impaired sleep-related penile erections refers to the inability to sustain a
penile erection during sleep that would be sufficiently large or rigid enough
to engage in sexual intercourse.

Significant reduction or absence of sleep-related penile erections, in the pres-
ence of reasonably intact sleep architecture, usually occurs as a result of organic
impotence. In some patients, sleep-related penile circumference increases without
commensurate increase in penile rigidity. This dissociation between size and
rigidity is an essential feature of organic impotence in patients with apparently
normal sleep tumescence.

Associated Features: The patient’s age must be considered when interpreting
observed decrements in sleep-related tumescence. There is a natural decline in the
frequency, magnitude, and duration of sleep-related erections with advancing age.

Course: Organic impotence seldom improves spontaneously without treatment.
However, it is a common misconception that all forms of organic impotence are
permanent and irreversible. Impotence with organic components often produces
psychologic complications because of intermittent erectile failure in sexual situa-
tions. Selection of treatment and prognosis for organic impotence depend on the
specifics of history, etiology, and severity.

Predisposing Factors: Virtually all diseases that compromise vascular, neural,
neurotransmitter, and endocrine function are potential contributors to erectile dys-
function. The diseases most often implicated in organic impotence include dia-
betes mellitus, hypertension, cancer, heart disease, renal failure, spinal cord
injury, alcoholism, epilepsy, pelvic injury, and multiple sclerosis. It has recently
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its occurrence in the awake state rather than in sleep-wake transitions, as well as
by its precipitation by emotional stimuli.

Hysteric and psychotic states with immobility must be distinguished but are
usually evident by their associated clinical features.

Atonic generalized epileptic seizures can be differentiated by their usual occur-
rence in the daytime waking state. The atonic drop attacks in patients with verte-
brobasilar vascular insufficiency usually occur in older patients in wakefulness
without precipitating causes (other than orthostatic hypotension) and are unrelat-
ed to sleep-wake transitions.

Localized paresis present in the morning due to peripheral-nerve compression
from an unusual sleeping posture (“Saturday-night palsy”) rarely may be con-
fused with sleep paralysis.

Hypokalemic paralysis is perhaps the only condition that closely resembles
sleep paralysis. The attacks usually occur during rest; paralysis occurs on awak-
ening, as in true sleep paralysis. The condition most often occurs in adolescent
males, has a familial transmission, shows low serum-potassium levels during
attacks, may be provoked by the ingestion of high-carbohydrate meals or alcohol,
and is readily reversed by correcting the hypokalemia.

Diagnostic Criteria: Sleep Paralysis (780.56-2)

A. The patient has a complaint of inability to move the trunk or limbs at sleep
onset or upon awakening.

B. Brief episodes of partial or complete skeletal muscle paralysis are present.
C. Episodes can be associated with hypnagogic hallucinations or dreamlike

mentation.
D. Polysomnographic monitoring demonstrates at least one of the following:

1. Suppression of skeletal muscle tone
2. A sleep-onset REM period
3. Dissociated REM sleep

E. The symptoms are not associated with other medical or mental disorders
(e.g., hysteria or hypokalemic paralysis).

Note: If the symptom is associated with a familial history, the diagnosis should
be stated as sleep paralysis–familial type. If the symptom is not associated with
a familial history, the diagnosis should be stated as sleep paralysis–isolated
type. If the sleep paralysis is associated with narcolepsy, state only one diag-
nosis on axis A, if necessary, along with the symptom of sleep paralysis (e.g.,
narcolepsy with sleep paralysis, 347).

Minimal Criteria: A plus B plus E.

Severity Criteria:

Mild: Episodes occur less than once per month.
Moderate: Episodes occur more than once per month but less than weekly.
Severe: Episodes occur at least once per week.
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problems can have devastating effects on family stability, gender identity, and
general mental status. Impotence can be associated with anxiety and depression;
however, the relationship between cause and effect has not been fully elucidated.

Polysomnographic Features: Impaired sleep-related penile erections as deter-
mined by sleep-recording technology are a biologic marker for organic impo-
tence. Polysomnographic procedures to evaluate sleep-related penile erections are
regarded as the most accurate diagnostic means for differentiating organic from
nonorganic impotence. Typically, two or three nights of recording are necessary.

Sleep-related penile erections are regarded as abnormal if the following mini-
mal criteria are met:

1. The longest full tumescence episode has a duration of less than five minutes.
2. The largest increase in penile circumference recorded at the coronal sulcus

never exceeds four millimeters.
3. Erectile capacity is functionally impaired if penile rigidity (buckling force)

is less than 500 grams during a representative erection. Five hundred grams
is the average minimal rigidity necessary for penetration. A representative
erection is one during which the circumference increase is minimally 80%
of the largest erection recorded for that patient. Buckling force is the
amount of force applied to the tip of the penis sufficient to produce at least
a 30º bend in the shaft. An organic component to an erectile problem can
exist, notwithstanding the observation of an erection with a rigidity of 500
grams or more. In normal healthy men, however, the rigidity of a full erec-
tion will exceed 1,000 grams. Finally, a patient can sometimes be function-
ally impaired with rigidities greater than 500 grams due to an interaction of
individual differences in morphology between the patient and his partner.

The manifestation of the naturally occurring penile erectile cycle depends upon
the quality and quantity of sleep, especially REM sleep. The following minimal
sleep criteria can be used as guidelines for valid interpretation of diminished or
absent sleep-related erections:

1. At least one REM period with a duration of 15 minutes or more occurs.
2. A nightly total of sleep includes at least 30 minutes of REM sleep in one or

more REM periods and 180 minutes of NREM (non-REM)sleep.
3. The recording period (total time in bed) is at least six hours. This is espe-

cially important in elderly patients because some have a prolonged erection-
episode latency.

4. No severe sleep fragmentation is produced by sleep apnea syndromes, peri-
odic limb movement disorder, or other sleep disorders disrupting REM
sleep and, therefore, obscuring the erectile episodes. Additional
polysomnographic features may be useful for understanding the etiologic
basis of impaired sleep-related penile erections. These include reduced per-
ineal muscle activity, reduced penileb pulsation density, and diminished
penile segmental pulsatile blood flow. Reduced REM latency and REM
density, with or without depression, are frequently observed in men with
impaired sleep-related erections.
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been suggested that mental illnesses, such as depression, can be associated with
impaired sleep-related tumescence.

Urogenital problems are frequently associated with impaired sleep-related
erections (e.g., Peyronie’s disease, priapism, venous leakage, prostatectomy).
New nerve-sparing procedures, however, have reduced the incidence of impo-
tence resulting from prostate surgery. Other surgical procedures, including pelvic
and spinal surgery, have been implicated as the cause of impaired tumescence.

Many prescribed and recreational drugs have been implicated as either causes
or aggravators of impotence. Most notably, these include antihypertensives,
antipsychotics, antidepressants, disulfiram, digoxin, amphetamine, heroin, and
methadone. Additionally, alcohol abuse and cigarette smoking may contribute to
impotence. The relationship between drugs and impotence, however, is largely
based on clinical and anecdotal reports.

Prevalence: It is estimated that more than 10% of adult males in the United
States have chronic erectile dysfunction. The majority (60%-70%) are thought to
have organic impotence. Differentiation of organic and nonorganic impotence
requires sophisticated testing and clinical skill. Moreover, the sample of patients
at particular clinics may be biased because of selection forces created by the insti-
tutions’ reputations. For these two reasons, it may be difficult to obtain precise
prevalence data.

Age of Onset: Impaired sleep-related penile erections can occur at any age.
Among men with erectile complaints, the percentage with an organic basis for
impotence increases dramatically after 45 years of age. By age 60 years, 60% to
70% and by age 70 years, 70% to 85% of impotent men evaluated polysomno-
graphically are likely to have diminished sleep-related erections, impaired penile
rigidity during sleep-related tumescence, or both.

Sex Ratio: This disorder occurs only in male patients.

Familial Pattern: To the extent that diabetes mellitus, hypertension, heart dis-
ease, alcoholism, and other diseases implicated as the cause of organic impotence
demonstrate familial patterns, sleep-related erectile impairment follows those pat-
terns. Regardless of whether the familial pattern is genetically determined or
behaviorally acquired, such an association exists. It is not known if organic impo-
tence is a specific heritable trait.

Pathology: A number of pathologies are characteristic of patients with impaired
sleep-related penile erections. Vascular insufficiency often accompanies organic
impotence. Likewise, autonomic nervous system dysfunction, peripheral neu-
ropathy, and venous leakage may be present. Decreased testosterone, elevated
prolactin, and other endocrine abnormalities are also known to correlate with
impaired sleep-related penile erections in some men.

Complications: A variety of mental, social, and marital problems can result
from organic impotence or organically based intermittent erectile failure. These
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Moderate: Episodes of sleep-related penile erections occur, but maximum
rigidity is less than 400 grams.

Severe: Sleep-related penile erections are absent, and there is no penile rigidity.

Duration Criteria:

Acute: Less than 1 month.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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Sleep-Related Painful Erections (780.56-4)

Synonyms and Key Words: Painful erections.

Essential Features:

Sleep-related painful erections are characterized by penile pain that occurs
during erections, typically during REM sleep.

Patients with sleep-related painful erections report repeated awakenings with a
partial or full erection and the experience of pain. Patients may also note that the
awakenings interrupt dreaming. Repeated awakenings and sleep loss, if persis-
tent, can produce a complaint of insomnia, anxiety, irritability, and excessive
sleepiness.

Associated Features: Patients may experience anxiety, tension, and irritability
during the day, presumably resulting from sleep loss, REM deprivation, and pre-
occupation with the disorder. Surprisingly, sexual erections in the awake state are
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Other Laboratory Test Features: A number of laboratory tests are important
for proper differential diagnosis of impotence. These include psychologic and psy-
chiatric evaluations, with special attention to depression. It is useful to assess
hemodynamics, bulbocavernosus reflex latency, penile sensory responses, and one
or more indexes of autonomic nervous system function (e.g., Valsalva maneuver).

Although these tests may be helpful in understanding the etiologic basis of
organic impotence, evidence of impaired sleep-related tumescence is the best
composite measure. In 15% to 20% of cases where sleep-related erections are
abnormally diminished, no daytime abnormality can be found to account for the
complaint of erectile dysfunction.

In contrast, several findings can indicate organic impotence even in men who
have apparently normal sleep-related erections. These include vascular “steal syn-
drome,” endocrine abnormalities, and neural lesions in the penile sensory path-
way. Although these disorders rarely occur without significantly impaired sleep-
related penile erections, they are noteworthy.

Differential Diagnosis: Impaired sleep-related penile erections associated with
organic impotence must be differentiated from diminished erections that result
from other sleep disorders. In many older men, the latency to sleep-related erec-
tions is prolonged; therefore, a sufficient recording period must be provided.

Episodes of sleep apnea and periodic limb movements during sleep can inter-
fere with sleep erections because these interferences reduce or disrupt sleep qual-
ity or quantity. Consequently, because sleep-related erections usually occur dur-
ing REM sleep, an adequate amount of REM sleep must be present to make a
valid interpretation of polysomnographic tracings. Impaired sleep-related penile
erections associated with organic impotence must also be distinguished from
diminished erections that are secondary to profoundly disrupted sleep by record-
ing conditions, poor health, and pharmacologic agents.

Diagnostic Criteria: Impaired Sleep-Related Penile Erections (780.56-3)

A. The patient has a complaint of inability to achieve or maintain a penile erec-
tion adequate for sexual intercourse.

B. Erectile capability is impaired during sleep.
C. Polysomnographic monitoring demonstrates significant reduction or

absence of sleep-related erections in the presence of a normal major sleep
episode.

D. The symptoms can be associated with other medical or mental disorders
(e.g., diabetes mellitus and depression).

E. Impaired sleep-related penile tumescence can be associated with disorders
affecting sleep (e.g., obstructive sleep apnea syndrome).

Minimal Criteria: A plus B plus C.

Severity Criteria:

Mild: Episodes of sleep-related penile erections occur with expansion at both
the tip and base; however, maximum rigidity ranges from 400 to 549 grams.
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C. Polysomnographic monitoring demonstrates penile tumescence associated
with awakenings from REM sleep.

D. The symptoms are not associated with other medical or mental disorders
(e.g., Peyronie’s disease or phimosis).

E. Other sleep disorders (e.g., nightmares, may be present but do not account
for the symptom).

Note: If associated with Peyronie’s disease or phimosis, the diagnosis is not
sleep-related painful erections but that of the underlying disease (e.g.,
Peyronie’s disease).

Minimal Criteria: A plus B plus D plus E.

Severity Criteria:
Mild: Episodes occur less than once per week.
Moderate: Episodes occur several times per week.
Severe: Episodes occur every night or more than once per night.

Duration Criteria:
Acute: 7 days or less.
Subacute: More than 7 days but less than 1 month.
Chronic: 1 month or longer.
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REM Sleep-Related Sinus Arrest (780.56-8)

Synonyms and Key Words: Nocturnal asystole, sinus arrest.

Essential Features:

REM sleep-related sinus arrest is a cardiac rhythm disorder that is charac-
terized by sinus arrest during REM sleep in otherwise healthy individuals.

Electrocardiographic monitoring demonstrates periods of asystole during sleep
that may last up to nine seconds and that occur repeatedly during REM sleep. These
periods of asystole are associated with neither sleep apnea nor sleep disruption.

Associated Features: Some patients may complain of vague diurnal chest pain,
tightness, or intermittent palpitations. Upon abrupt awakening, lightheadedness,
faintness, and blurred vision may occur. Some patients report infrequent syncope
while ambulatory at night. Electrocardiographic and angiographic findings during
wakefulness are usually completely normal.
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not accompanied by pain. Peyronie’s disease and phimosis may be present but
rarely account for the sleep-related painful erections.

Course: It appears that this disorder gradually becomes more severe with age;
however, little objective evidence is available.

Predisposing Factors: None known.

Prevalence: This disorder is rare, occurring in less than 1% of patients present-
ing with sexual and erectile problems.

Age of Onset: Sleep-related painful erections can begin at any age; however,
patients with this condition are typically over 40 years of age.

Sex Ratio: This disorder occurs only in male patients. An analogous disorder in
females with painful clitoral erections has not been described.

Familial Pattern: None known.

Pathology: Painful erections occur without apparent penile pathology. It has
been noted, however, that anatomic abnormalities of the penis, such as Peyronie’s
disease, may be present.

Complications: Because sleep-related penile tumescence normally occurs in
conjunction with REM sleep, repeated awakenings produced by painful erections
can produce REM fragmentation and deprivation. Complaints of excessive sleepi-
ness or insomnia can become severe.

Polysomnographic Features: Polysomnographic monitoring demonstrates an
awakening during an episode of sleep-related penile tumescence. The patient
attributes the awakening to the painful sensation.

Other Laboratory Test Features: None.

Differential Diagnosis: This disorder must be differentiated from other disor-
ders producing penile pain, such as Peyronie’s disease, infections, or phimosis. In
sleep-related painful erections, the pain occurs only with erections during sleep
and not with sexually induced erections in the awake state. There is usually no dif-
ficulty in differentiating this condition from other disorders of insomnia or exces-
sive sleepiness. Patients are quite aware that their awakenings result from painful
erections.

Diagnostic Criteria: Sleep-Related Painful Erections (780.56-4)

A. The patient has a complaint of painful penile erections during sleep.
B. Erections during wakefulness are not painful.
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Minimal Criteria: A plus D plus F plus G.

Severity Criteria:

Mild: Episodes of sinus arrest up to three seconds in duration, occurring more
than twice per night.

Moderate: Episodes of sinus arrest of between three and five seconds in dura-
tion, occurring several times per night.

Severe: Episodes of sinus arrest greater than five seconds in duration, occurring
five or more times per night.

Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days and less than 1 month.
Chronic: 1 month or longer.
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REM Sleep Behavior Disorder (780.59.0)

Synonyms and Key Words: REM sleep behavior disorder (RBD), oneirism,
acting out of dreams, REM motor parasomnia.

Essential Features:

REM sleep behavior disorder is characterized by the intermittent loss of
REM sleep electromyographic (EMG) atonia and by the appearance of elab-
orate motor activity associated with dream mentation.

Punching, kicking, leaping, and running from the bed during attempted dream
enactment are frequent manifestations and usually correlate with the reported
imagery.

Medical attention is often sought after injury has occurred to either the person
or a bedpartner. Occasionally, a patient may present because of sleep disruption.
Because RBD occurs during REM sleep, it typically appears at least 90 minutes
after sleep onset. Violent episodes typically occur about once per week but may
appear as frequently as four times per night over several consecutive nights.

An acute, transient form may accompany REM rebound during withdrawal
from alcohol and sedative-hypnotic agents. Drug-induced cases have been report-
ed during treatment with tricyclic antidepressants and biperiden.
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Course: Not known.

Predisposing Factors: None known.

Prevalence: Not known. Because the disorder in most cases is asymptomatic
and presumably undiagnosed, this information will be difficult to obtain.

Age of Onset: REM sleep-related sinus arrest has been observed only in young
adults. It may occur, however, in other age-groups.

Sex Ratio: Too few cases have been reported to calculate a meaningful sex ratio.
This disorder occurs in both sexes.

Familial Pattern: None known.

Pathology: None known.

Complications: A potential exists for loss of consciousness or even cardiac
arrest in association with the asystole. Insidious impairment of mental function
may also result. As a preventive measure, a patient may be given a ventricular-
inhibited pacemaker with a low rate limit.

Polysomnographic Features: The periods of asystole occur repeatedly during
REM sleep, usually in clusters. They are not associated with apnea or oxygen
desaturation. Neither arousals, awakenings, nor sleep-stage changes occur in con-
junction with these cardiac events.

Other Laboratory Test Features: Twenty-four-hour Holter electrocardio-
graphic monitoring will demonstrate sinus arrest exclusively during REM sleep.

Differential Diagnosis: This disorder must be differentiated from the cardiac
irregularities commonly associated with sleep-related breathing disorders such as
the obstructive sleep apnea syndrome. Asystoles of up to 2.5 seconds may occur
in normal healthy adults.

Diagnostic Criteria: REM Sleep-Related Sinus Arrest (780.56-8)

A. The patient has no related sleep complaint.
B. The patient may have a complaint of vague chest discomfort during the day.
C. An associated feature is infrequent syncope at night while ambulatory.
D. Polysomnographic monitoring demonstrates asystole, lasting greater than

2.5 seconds, occurring solely during REM sleep.
E. Other electrophysiologic and hemodynamic studies of the heart are normal.
F. There is no evidence of any medical disorder that produces cardiac irregu-

larity.
G. There is no evidence of any other sleep disorder that could account for the

finding (e.g., obstructive sleep apnea syndrome).
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behavior. In NREM (non-REM) sleep, periodic movements involving the legs,
and occasionally the arms, and periodic movements of all extremities have been
reported. There is frequently a pronounced increase in both the REM density and
percentage of slow-wave sleep.

Other Laboratory Test Features: The results of the neurologic history and
examination may indicate the need for other neurologic testing, including a com-
puted tomographic scan or magnetic resonance imaging of the brain.

Differential Diagnosis: The differential diagnosis includes sleep-related
seizures, confusional arousals, sleepwalking, sleep terrors, posttraumatic stress
syndrome, and nightmares. Precipitous arousals can be seen with obstructive
sleep apnea syndrome, cardiopulmonary and gastrointestinal disorders, and panic
attacks.

Diagnostic Criteria: REM Sleep Behavior Disorder (780.59-0)

A. The patient has a complaint of violent or injurious behavior during sleep.
B. Limb or body movement is associated with dream mentation.
C. At least one of the following occurs:

1. Harmful or potentially harmful sleep behaviors
2. Dreams appear to be “acted out”
3. Sleep behaviors disrupt sleep continuity

D. Polysomnographic monitoring demonstrates at least one of the following
electrophysiologic measures during REM sleep:
1. Excessive augmentation of chin electromyography (EMG) tone
2. Excessive chin or limb phasic EMG twitching, irrespective of chin EMG

activity and one or more of the following clinical features during REM
sleep

a. Excessive limb or body jerking
b. Complex, vigorous, or violent behaviors
c. Absence of epileptic activity in association with the disorder

E. The symptoms are not associated with mental disorders but may be associ-
ated with neurologic disorders.

F. Other sleep disorders (e.g., sleep terrors or sleepwalking) can be present but
are not the cause of the behavior.

Minimal Criteria: B plus C.

Severity Criteria:

Mild: REM sleep behavior occurs less than once per month and causes only
mild discomfort for the patient or bedpartner.

Moderate: REM sleep behavior occurs more than once per month but less than
once per week and is usually associated with physical discomfort to the
patient or bedpartner.

Severe: REM sleep behavior occurs more than once per week and is associat-
ed with physical injury to the patient or bedpartner.
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Associated Features: There may be a prodromal history of sleep talking,
yelling, or limb jerking. Dream content may become more vivid, unpleasant, vio-
lent, or action-filled coincident with the onset of this disorder. Symptoms of
excessive daytime sleepiness may appear if sufficient sleep fragmentation exists.

Course: The idiopathic form usually begins in late adulthood, progresses over a
variable period of time (months to years), and then may stabilize.

Predisposing Factors: Approximately 60% of cases are idiopathic; advanced
age is an apparent predisposing factor. The remaining cases are associated with
neurologic disorders such as dementia, subarachnoid hemorrhage, ischemic cere-
brovascular disease, olivopontocerebellar degeneration, multiple sclerosis, and
brain-stem neoplasm. There is no associated psychopathology.

Prevalence: RBD is apparently rare; however, many cases are probably mas-
querading as other parasomnias (see differential diagnosis).

Age of Onset: RBD usually presents in the sixth or seventh decade; however, it
may begin at any age (particularly the symptomatic variety).

Sex Ratio: The reported cases indicate that RBD is much more predominant in
males than in females.

Familial Pattern: A familial pattern occasionally is suggested by history, but
insufficient information is available.

Pathology: Autopsy studies have not been reported. An identical syndrome is
seen in cats with experimentally induced bilateral peri-locus coeruleus lesions.
Extensive neurologic evaluations in humans suffering from both the idiopathic
and symptomatic forms have not identified specific lesions; however, findings in
some patients suggest that diffuse lesions of the hemispheres, bilateral thalamic
abnormalities, or primary brain-stem lesions may result in the RBD.

Complications: Injury (lacerations, ecchymoses, fractures) to self or bedpartner
and damage to surroundings are the major complications. Social consequences,
especially those involving the relationship with the bedpartner, may be significant.

Polysomnographic Features: During REM sleep, affected individuals display
persistent and possibly augmented muscle tone. Prominent and often prolonged
periods of extremity activity (usually far in excess of normal REM sleep-related
twitches) are present. These motor phenomena may be highly integrated (repeat-
ed punching and kicking or more complex limb and trunk movements) and often
are associated with emotionally charged utterances. If awakened during an
episode, the subject may report dream mentation appropriate to the observed
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Other Parasomnias

This group of parasomnias comprises those parasomnias that cannot be clas-
sified in other sections of this text. In future editions of the International
Classification of Sleep Disorders, some common attributes may be focused on to
subdivide what is likely to be a growing list.

The terms sleep bruxism and sleep enuresis are preferred over the previously
used terms nocturnal bruxism and nocturnal enuresis in order to denote the asso-
ciation with sleep rather than the time of day. A new entry, primary snoring, is
included because snoring may be associated with the presence of altered cardio-
vascular status and can be a forerunner to the development of obstructive sleep
apnea syndrome. Primary snoring can not only lead to impaired health but also
cause social embarrassment and disturb the sleep of a bedpartner. Snoring that is
associated with obstructive sleep apnea syndrome is not diagnosed as primary
snoring. The disorder of sleep-related abnormal swallowing syndrome is retained
in this classification, although it is noted that there are few additional reports since
the original description. Nocturnal paroxysmal dystonia is a newly described dis-
order that primarily is associated with non-REM sleep, although it can occur in
wakefulness during the major sleep episode. Because this disorder is solely a
sleep phenomenon, it is classified here rather than as a sleep disorder associated
with neurologic disease.

Sudden unexplained nocturnal death syndrome is also a relatively newly
described syndrome that has a specific association with sleep and, therefore, is
classified here. Similarly, benign neonatal sleep myoclonus is a disorder of mus-
cle activity that occurs solely during sleep in infants.
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Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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Associated Features: Additional symptoms include a variety of muscle and
tooth sensations, atypical facial pain, or headache. There is great variability in the
intensity and duration of bruxism, but typically hundreds of events can occur dur-
ing the night. These events are not usually associated with an awakening but can
produce brief arousals from sleep.

Although most often reported in healthy children and adults, the disorder is
also commonly reported in children with cerebral palsy and mental retardation.
Psychologic assessment of otherwise healthy adults suggests a close correlation
with stress from situational or psychologic sources.

Course: Little is known about the natural history of sleep bruxism. There is a
close relationship of the disorder to stress, and it varies with the degree of per-
ceived emotional tension; however, the disorder may be chronic, without any
apparent association with stress.

Predisposing Factors: Minor anatomic defects, including rough cusp ends and
malocclusion, may be predisposing factors. There is no evidence that correction
of such abnormalities leads to resolution of the bruxism. A correlation has fre-
quently been reported between anxiety and bruxism.

Prevalence: Eight-five percent to 90% of the population grind their teeth to
some degree during their lifetime. In approximately 5% of these patients, bruxism
will present as a clinical condition. Children appear to be affected as frequently as
adults, but longitudinal studies are not available.

Age of Onset: Bruxism in adults usually begins at age 10 to 20 years. Bruxism
is seen in over 50% of normal infants, with a median age of onset at 10.5 months,
soon after the eruption of the deciduous incisors.

Sex Ratio: No difference.

Familial Pattern: Bruxism has occasionally been reported to occur in families.
Children of sleep bruxists are more likely to be affected than are the children of
individuals who never had the problem or who suffer from daytime bruxism only.

Pathology: None known.

Complications: Dental damage with abnormal wear to the teeth is the most fre-
quent sign of the disorder. Damage to the structures surrounding the teeth can
include recession and inflammation of the gums and resorption of the alveolar
bone. Hypertrophy of the muscles of mastication can occur, and bruxism can lead
to temporomandibular joint (TMJ) disorders, often associated with facial pain.

Polysomnographic Features: Polysomnographic monitoring demonstrates
increased masseter and temporalis muscle activity during sleep. Sleep bruxism
can occur during all stages of sleep, but it is most common in stage 2 sleep. In
some individuals, it takes place predominantly in REM sleep. The sound of brux-
ism can be very loud and unpleasant.
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Included in this group are sudden infant death syndrome and the infant sleep-
related breathing disorders: infant sleep apnea and congenital central hypoventi-
lation syndrome. The infant sleep-related breathing disorders can produce dys-
somnia features of insomnia or excessive sleepiness. These symptoms are not pre-
dominant complaints, however, and the disorders usually are associated with a
sudden event noticed to occur during sleep; therefore, they are listed in the para-
somnia section. The inclusion of these infant breathing disorders as sleep disor-
ders requires further explanation.

The newborn and young infant sleep a great portion of the day, and the major-
ity of apnea and related respiratory disorders are observed during sleep. Apnea,
hypoventilation, and periodic breathing are intrinsic features of infancy, reflecting
immaturity of the respiratory system rather than pathology. Although there is gen-
eral agreement that apnea associated with prematurity requires diagnosis, surveil-
lance, and treatment, there is far less agreement about the boundaries between
pathologic and normal manifestations of sleep-related respiratory instabilities in
term infants or premature infants who have reached 37 weeks postconceptional
age. Whereas the clinical significance of congenital central hypoventilation and
obstructive apnea due to a narrow airway is beyond doubt, controversy about the
significance of other infant sleep apnea and breathing patterns is of such magni-
tude that some clinicians will be concerned while others will view the same infant
as healthy and the observed phenomena as a variation of normal. The fear that res-
piratory instability during sleep may predispose some infants to developing sud-
den infant death syndrome (SIDS) confers urgency to clinical management. The
majority of SIDS cases happen during a time when the infant is presumed to be
asleep. However, even though infant sleep apnea has been implicated as a precur-
sor to SIDS, there is no definitive evidence establishing a direct link; therefore,
SIDS is discussed separately.

Sleep Bruxism (306.8)

Synonyms and Key Words: Nocturnal bruxism, nocturnal tooth grinding,
tooth clenching.

Essential Features:

Sleep bruxism is a stereotyped movement disorder characterized by grind-
ing or clenching of the teeth during sleep. 

The sounds made by friction of the teeth are usually perceived by a bedpartner
as being unpleasant. The disorder is typically brought to medical attention to
eliminate the disturbing sounds, although the first signs of the disorder may be
recognized by a dentist. Bruxism can lead to abnormal wear of the teeth, peri-
odontal tissue damage, or jaw pain.

Bruxism can also occur during wakefulness. Sleep-related and waking bruxism
appear to be etiologically different phenomena, although the effects on dentition
may be similar.
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Sleep Enuresis (788.36)

Synonyms and Key Words: Enuresis nocturna; nocturnal bed-wetting; prima-
ry, familial, functional, idiopathic, symptomatic, or essential enuresis; night wet-
ting. Sleep enuresis is the preferred term because it refers to the inability to main-
tain urinary control during sleep. Primary enuresis refers to the inability to attain
urinary control from infancy, whereas secondary enuresis denotes an enuretic
relapse after control has been achieved.

Essential Features:

Sleep enuresis is characterized by recurrent involuntary micturition that
occurs during sleep.

Persistent bed-wetting after age five in the absence of urologic, medical, or
mental pathology is considered a primary enuretic disorder. Typically, the child
has never achieved continuous dry nights. In secondary enuresis, the child has had
at least three to six months of dryness. Enuretic episodes occur throughout all
sleep stages, as well as during nocturnal awakenings. Most episodes occur in the
first third of the night. Bladder control during the daytime can be normal.

Associated Features: Primary enuresis is continuous from infancy, with chil-
dren wetting from once or twice a week to nightly and often several times a night.
The customary bed-wetting during sleep in infancy and early childhood persists
to an age when it can no longer be regarded as normal (i.e., after the age of five
years). Small functional bladder capacity and an irritable bladder are associated
with multiple wettings at night and also with increased frequency of voiding and
urgency during the day.

In some enuretics, toilet training is not encouraged or achieved early in childhood.
This finding may account for the increased prevalence of enuresis in lower-socio-
economic groups, where parenting skills or expectations may be less developed.

Dreaming is vaguely and infrequently reported in conjunction with bed-wet-
ting, particularly when it occurs in the first hours of the night. Typically, the sleep-
er dreams of being in the bathroom; this occurs more commonly with older
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If polysomnography is indicated to demonstrate the disorder or to rule out asso-
ciated epilepsy, two nights of recording may be necessary. Even a two-night sleep
evaluation will produce a number of false-negative studies because bruxism, even
in patients with significant clinical conditions, may not occur for several nights.

Other Laboratory Test Features: Dental examination may be indicated in
severely afflicted patients. No other laboratory studies have proven useful. An
electroencephalogram may be indicated if a seizure disorder is suspected.

Differential Diagnosis: The disorder seldom poses diagnostic problems, but
evaluation for TMJ disorders or primary dental or periodontal disease is indicat-
ed. The rhythmic jaw movements associated with partial complex or generalized
seizure disorders need to be considered in the differential diagnosis.

Diagnostic Criteria: Sleep Bruxism (306.8)

A. The patient has a complaint of tooth-grinding or tooth-clenching during
sleep.

B. One or more of the following occurs:
1. Abnormal wear of the teeth
2. Sounds associated with the bruxism
3. Jaw muscle discomfort

C. Polysomnographic monitoring demonstrates both of the following:
1. Jaw muscle activity during the sleep period
2. Absence of associated epileptic activity

D. No other medical or mental disorders (e.g., sleep-related epilepsy, accounts
for the abnormal movements during sleep).

E. Other sleep disorders (e.g., obstructive sleep apnea syndrome, can be pre-
sent concurrently).

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Episodes occur less than nightly, without evidence of dental injury or
impairment of psychosocial functioning.

Moderate: Episodes occur nightly, with evidence of mild impairment of psy-
chosocial functioning.

Severe: Episodes occur nightly, with evidence of dental injury, TMJ disorders,
other physical injury, or moderate or severe impairment of psychosocial
functioning.

Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days and less than 1 month.
Chronic: 1 month or longer.
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cal. Primary enuresis tends to restrict the child’s range of activities, such as spend-
ing the night with a friend or going on school trips, on vacations, and to sleep-
away camp. The psychologic trauma is often the most serious complication.

Polysomnographic Features: Enuretic episodes can occur in all sleep stages
and during nocturnal wakefulness. Episodes may correlate with the presence of
obstructive sleep apnea. Sleep cystometrography in enuretic children reveals ele-
vated intravesical pressure and spikelike detrusor contractions during bladder fill-
ing, similar to those occurring in infantile bladders.

Other Laboratory Test Features: Micturating cystometry and metabolic and
endocrine tests may be helpful.

Differential Diagnosis: Primary sleep enuresis is diagnosed by exclusion when
secondary enuresis has been ruled out. Primary enuretics should have a physical
examination that includes a urinalysis, complete enuresis history, and a sleep his-
tory. Causes of secondary enuresis can be organic, medical, or psychologic.

Organic pathology of the urinary tract is more likely if the child has daytime
enuresis, abnormalities in the initiation of micturition, or abnormal urinary flow.
Urinary-tract infection, diabetes mellitus, diabetes insipidus, epilepsy, sickle cell
anemia, and neurologic disorders can all cause enuresis.

Enuresis may be associated with obstructive sleep apnea syndrome.

Diagnostic Criteria: Sleep Enuresis (788.36)

A. The patient exhibits episodic involuntary voiding of urine during sleep.
B. The enuresis occurs at least twice per month in children between the ages

of three and six years and at least once per month in older individuals.
C. Polysomnographic monitoring during an episode demonstrates both of the

following:
1. Voiding of urine during the sleep period
2. Absence of epileptic activity in association with the voiding

D. The enuresis can be associated with medical or mental disorders, such as
diabetes, urinary-tract infection, or epilepsy.

E. Other sleep disorders (e.g., obstructive sleep apnea syndrome, can be the
cause of the symptom).

Note: Specify the type of sleep enuresis (e.g., sleep enuresis–primary type or
sleep enuresis–secondary type). If the enuresis is associated with obstructive
sleep apnea syndrome or other sleep disorders, specify both diagnoses on axis A.
If the enuresis is associated with another medical diagnosis, specify on axis C.

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Episodes occur less than once per week, without evidence of impairment
of psychosocial functioning.
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enuretics. Such dreams are initiated after the onset of micturition and are not pre-
cipitating events.

Obstructive breathing and sleep apnea may be precipitating factors, particularly
in children who have loud snoring. When obstructive sleep apnea syndrome is diag-
nosed, both the apnea and the enuresis often resolve after treatment of the apnea.

Allergies may play a role in the perseverance of enuresis. Some children with
the disorder have been shown to be allergic to milk products and to suffer bladder
irritability.

Course: Sleep enuresis is normal in infancy and usually resolves spontaneously
before age six years. The prevalence decreases by 14% to 16% per year in chil-
dren aged 5 to 19.

Predisposing Factors: The incidence of sleep enuresis is higher in institution-
alized children and in children with a lower-socioeconomic background. Acquired
metabolic or endocrine disorders may predispose a person to developing enuresis.
Obstructive sleep apnea syndrome also can be associated with enuresis in children
and adults.

Prevalence: Enuresis is estimated to occur in 30% of 4-year-olds, 10% of 6 year
olds, 5% of 10 year olds, and 3% of 12 year olds. One percent to 3% of 18 year
olds continue to have enuretic episodes. Primary enuresis comprises 70% to  90%
of all cases of the disorder, with secondary enuresis representing the remaining
10% to  30%. In adults, primary enuresis is rare.

Age of Onset: Primary enuresis is continuous from infancy. Secondary enuresis
can occur at any age.

Sex Ratio: Males are affected more often than females. At age five, the male to
female ratio is 3:2.

Familial Pattern: A hereditary factor involving a single recessive gene is sus-
pected in children with primary enuresis. There is often a high prevalence of
enuresis among the parents, siblings, and other relatives of the child with prima-
ry enuresis. Studies suggest an incidence of 77% when both parents were enuret-
ic as children and a rate of 44% in children when one parent has a positive histo-
ry for enuresis.

Pathology: The pathologic basis of primary enuresis is largely unknown.
Evidence suggests a neurophysiologic maturational delay. Small bladder size or
increased bladder contractibility may be present. Genitourinary malformations
and disorders and metabolic, neurogenic, mental, or endocrine disorders account
for most cases of secondary enuresis. Sleep apnea can be a cause.

Complications: Sleep enuresis is often kept secret when it persists beyond
childhood because it causes embarrassment and inconvenience to both the suffer-
er and the caretaker. Daily changing of sheets and concerns about odor are typi-
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Prevalence: Apparently rare.

Age of Onset: Typically occurs in middle age.

Sex Ratio: Not known.

Familial Pattern: Not known.

Pathology: Not known. Presumed to be due to an inability to swallow saliva dur-
ing sleep.

Complications: Not known.

Polysomnographic Features: Polysomnography demonstrates frequent awak-
enings from sleep of short duration (5-10 minutes). Slow-wave sleep has been
reported to be absent. Studies of swallowing during sleep have shown abnormal
swallowing, with accumulation of saliva in the hypopharynx and aspiration into
the trachea. These episodes are associated with an electroencephalographic
arousal or complete awakening.

Polysomnographic monitoring will help rule out obstructive sleep apnea syn-
drome and central sleep apnea syndrome, both of which have similar manifestations.

Other Laboratory Test Features: Endoscopy of the upper airway is neces-
sary to examine vocal cord function and to exclude upper-airway pathology.

Differential Diagnosis: The complaint of arrested respiration during sleep may
suggest a diagnosis of obstructive sleep apnea syndrome. However, in obstructive
sleep apnea syndrome, patients are usually unaware of breathing difficulty. The
presenting symptom with sleep apnea syndrome is almost invariably excessive
sleepiness, whereas with abnormal swallowing syndrome, it is restlessness or
insomnia.

Episodes of gastroesophageal reflux may also lead to coughing and choking
during sleep, but the awakenings typically are associated with heartburn and chest
pain as well. A complaint of acid reflux is sufficient to distinguish gastroe-
sophageal reflux from the sleep-related abnormal swallowing syndrome.

Sleep terrors are characteristically associated with sensations of impaired
breathing or choking during sleep, as well as with panting, agitation, and rapid
pulse on awakening. However, they occur out of slow-wave sleep and rarely recur
during the night. The initial scream, panic, and fear of sleep terrors separates this
condition from the sleep-related abnormal swallowing syndrome.

The sleep choking syndrome is a disorder of presumed psychogenic etiology,
characterized by recurrent reports of choking during sleep but no objective evi-
dence of choking.

The sleep-related laryngospasm rarely is able to be documented in the sleep
laboratory; “gurgling” sounds are not a feature of sleep-related laryngospasm.
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Moderate: Episodes occur more than once per week but less than nightly, with
mild impairment of psychosocial functioning.

Severe: Episodes occur nightly, with moderate or severe impairment of psy-
chosocial functioning.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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Sleep-Related Abnormal Swallowing Syndrome (780.56-6)

Synonyms and Key Words: Deficient swallowing, choking, coughing, aspiration.

Essential Features:

Sleep-related abnormal swallowing syndrome is a disorder in which inad-
equate swallowing of saliva results in aspiration, with coughing, choking,
and brief arousals or awakenings from sleep.

Patients report the perceived sense of choking and blocked breathing at night.
Polysomnographic recording does not demonstrate significant sleep apnea, only
short-lived episodes of coughing and gagging following periods of “gurgling”
sounds that are probably due to pooling of saliva in the hypopharynx. Sleep is
restless and can be greatly disrupted. The symptoms usually do not occur at sleep
onset; therefore, return to sleep is unimpeded. The episodes cease momentarily
with awakening.

Associated Features: Elderly patients with sleep-related abnormal swallowing
syndrome may be prone to developing respiratory infections due to aspiration.

Course: Not known.

Predisposing Factors: Administration of hypnotic agents and other central-
nervous-system-depressant medications.
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Essential Features:

Nocturnal paroxysmal dystonia (NPD) is characterized by repeated dysto-
nia or dyskinetic (ballistic, choreoathetoid) episodes that are stereotypical
and occur during NREM sleep.

Two clinical varieties of NPD exist: one with short episodes, 15 to 60 seconds
in duration, and another with prolonged episodes, up to 60 minutes in duration.

The short episode type of NPD is characterized by movements not more than
one minute in duration. Episodes can recur up to 15 times per night, usually pre-
ceded by a clinical and electroencephalographic arousal. They occur every or
nearly every night. The eyes open, and almost immediately dystonic posturings
occur that are associated with ballistic or choreoathetoid movements. The
episodes are stereotypic and often associated with vocalizations. At the end of the
episode, the patient is coherent and, when left undisturbed, usually resumes sleep.
The prolonged episode type shows similar clinical features, but episodes can last
up to one hour.

Associated Features: Episodes of NPD can cause severe sleep disruption and
produce a complaint of insomnia. The sleep of a bedpartner may also be dis-
turbed. The movements may be so severe that injuries due to striking a hard object
can occur. The prolonged episode type has been known to antedate the onset of
Huntington’s disease by as much as 20 years.

Short-lasting dystonic-dyskinetic episodes, similar to those that occur during
sleep, rarely can also occur during wakefulness. Generalized tonic-clonic epilep-
sy has been reported in patients with the short episode type of NPD. There also
may be sporadic, unclassifiable episodes, such as a sudden urge to start walking
or, on the contrary, a feeling of being unable to start moving. These particular
episodes are suggestive of frontal-lobe epileptic seizures, although evidence of
NPD being a manifestation of a seizure disorder has not been established.

Carbamazepine, sometimes at low doses, usually produces therapeutic benefit.

Course: The dystonic episodes usually do not subside spontaneously. Patients
have been known to have had episodes for over 20 years.

Predisposing Factors: Not known.

Prevalence: Not known.

Age of Onset: Onset typically occurs from infancy to the fifth decade of life.

Sex Ratio: No difference.

Familial Pattern: Has been reported to occur with a familial pattern.

Pathology: Not known.
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Diagnostic Criteria: Sleep-Related Abnormal Swallowing 
Syndrome (780.56-6)

A. The patient has a complaint of sudden awakenings associated with choking
or of insomnia.

B. Choking, associated with “gurgling” sounds from the upper airway, occurs
during sleep.

C. Polysomnography demonstrates frequent arousals from sleep that are asso-
ciated with “gurgling” sounds.

D. No other medical or mental disorders (e.g., panic attacks, are present that
could account for the symptoms).

E. The symptoms do not meet the diagnostic criteria for any other sleep disor-
der that could account for the symptom (e.g., obstructive sleep apnea syn-
drome or sleep-related gastroesophageal reflux).

Minimal Criteria: A plus B plus D plus E.

Severity Criteria:

Mild: Mild insomnia, as described on page 23; choking episodes occur less
than nightly.

Moderate: Moderate insomnia, as described on page 23; choking episodes
occur on average once per night.

Severe: Severe insomnia, as described on page 23; choking episodes occur
many times per night.

Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days but less than 3 months.
Chronic: 3 months or longer.
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Nocturnal Paroxysmal Dystonia (780.59-1)

Synonyms and Key Words: Hypnogenic paroxysmal dystonia; non-REM
sleep-related dystonic-dyskinetic episodes; extrapyramidal seizures, choreoa-
thetotic seizures; paroxysmal choreoathetosis (PCA); ballistic or paroxysmal
kinesigenic dystonia; paroxysmal dystonic episodes; short-episode, prolonged-
episode dystonic-dyskinetic episodes.
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Severity Criteria:

Mild: Episodes occur less than nightly.
Moderate: Episodes occur nightly.
Severe: Episodes occur nightly and cause severe sleep disruption.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month and less than 6 months.
Chronic: More than 6 months.
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Sudden Unexplained Nocturnal Death Syndrome (780.59-3)

Synonyms and Key Words: Sudden unexplained death syndrome. Synonyms
(translations) include “non-laita” (sleep death) in Laotian, “gangungut” (to arise
and moan) in Tagalog, and “pokkuri” (sudden death) in Japanese.

Essential Features:

Sudden unexplained nocturnal death syndrome (SUND) is characterized
by sudden death during sleep in healthy young adults, particularly of
Southeast Asian descent. 

Neither clinical history nor autopsy results provide an explanation for the cause
of death. According to witnesses of SUND, the first signs are choking, gasping,
and labored respiration (without wheezing or stridor). Attempts to awaken the
person are unsuccessful. In several successfully resuscitated patients, ventricular
fibrillation was subsequently detected.

Associated Features: Laotian, Kampuchean, and Vietnamese male refugees
between the ages of 25 and 44 years are most often the victims. There are descrip-
tive terms in the Asian language that suggest that SUND has long been recognized.

Studies have failed to identify any social, religious, or work-related activity, rit-
uals, or specific daytime events that could be associated with SUND. Acutely
stressful events were found in 4 of 51 cases. Neither exposure to chemical and
biologic toxins nor use of drugs or alcohol has been implicated in the deaths.
Sleep terrors have been reported to occur frequently in patients who subsequent-
ly have been victims of SUND.
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Polysomnographic Features: Episodes of NPD mainly appear out of sleep in
stage two but also can occur out of stage 3 and stage 4 NREM sleep. Electro-
encephalographic desynchronization, indicating arousal, usually precedes the
motor events by a few seconds. The motor phenomena may also be preceded by
a central respiratory pause, slowed heart rate, and electrodermal changes.

During the event, the electroencephalogram (EEG) is often obscured by move-
ment artifact, but epileptiform features are not seen either preceding, during, or
immediately following the dystonic episodes.

Other Laboratory Test Features: A computed tomographic scan of the brain
is typically normal. Routine EEG may demonstrate epileptiform features that are
not associated with paroxysmal dystonia episodes.

Differential Diagnosis: Nocturnal paroxysmal dystonia must be differentiated
from parasomnias such as sleep terrors and REM sleep behavior disorder. The
duration of episodes, the dystonic-dyskinetic features, and the recurrence rate are
distinguishing features.

Nocturnal paroxysmal dystonia should also be differentiated from the epilep-
sies. Epileptic seizures originating in the frontal lobe most closely resemble NPD.
The lack of paroxysmal EEG discharges both during and in between episodes pre-
cludes a firm diagnosis of frontal-lobe epilepsy. Only one patient has been report-
ed to have associated epilepsy. If NPD with brief episodes should eventually be
shown to be an epileptic syndrome, it could represent the extrapyramidal,
choreoathetoid, epilepsy described by Marchand and Ajuriaguerra. However, this
old epileptic category probably represents patients now defined as having parox-
ysmal choreoathetosis.

Diagnostic Criteria: Nocturnal Paroxysmal Dystonia (780.59-1)

A. The patient has a complaint of abnormal motor activity during sleep.
B. Dystonic or dyskinetic episodes occur mainly during sleep.
C. Short-duration episodes typically last 15 to 60 seconds, and prolonged-

duration episodes typically last 60 minutes.
D. Polysomnography demonstrates dystonic or dyskinetic movements occur-

ring out of NREM sleep.
E. No medical or mental disorder (e.g., frontal-lobe epilepsy, can account for

the symptoms).
F. The symptoms do not meet the diagnostic criteria for other sleep disorders,

such as REM-sleep behavior disorder or sleep terrors.

Note: Specify and code the type of NPD according to duration of episodes
(e.g., nocturnal paroxysmal dystonia–short-episode type).

Minimal Criteria: A plus B plus E plus F.
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Diagnostic Criteria: Sudden Unexplained Nocturnal Death 
Syndrome (780.59-3)

A. Sudden cardiorespiratory arrest occurs during sleep.
B. The disorder occurs in persons of Southeast Asian descent.
C. Associated features include one or more of the following:

1. Male sex
2. Choking, gurgling, gasping, or labored breathing occur during the

episode
3. The episode occurs during the habitual sleep period
4. The patient has a history of prior sleep terrors

D. Polysomnographic monitoring of survivors has not been reported.
E. Cardiac studies of survivors have demonstrated spontaneous ventricular fib-

rillation after initial resuscitation.
F. No other medical or mental disorder (e.g., ischemic heart disease, accounts

for the features).
G. The disorder may be associated with sleep terrors, but the symptoms do not

meet the criteria for other sleep disorders producing a risk of cardiopul-
monary arrest (e.g., obstructive sleep apnea syndrome or REM-sleep-relat-
ed sinus arrest).

Minimal Criteria: A plus B plus C.

Severity Criteria: Always severe.

Duration Criteria: Always acute.
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Primary Snoring (786.09)

Synonyms and Key Words: Simple snoring, snoring without sleep apnea, noisy
breathing during sleep, benign snoring, rhythmic snoring, continuous snoring.

Essential Features:

Primary snoring is characterized by loud upper-airway breathing sounds in
sleep, without episodes of apnea or hypoventilation. 
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Course: Fatal.

Predisposing Factors: A high incidence of SUND has occurred among
Southeast Asian refugees in the United States. Of those who have died in the
United States, the median length of time in the United States was 17 months.
Laotians, Kampucheans, and Vietnamese are particularly afflicted. More than
50% of cases have been reported to occur in the Hmong, an ethnic subgroup from
the highlands of northern Laos.

Structural abnormalities of the cardiovascular system and stress have been sug-
gested as predisposing factors.

Prevalence: Over 100 cases have been reported. The rates for different
Southeast Asian groups with SUND among male refugees settled in the United
States are as follows:

A. Hmong Laotians: 92 per 100,000
B. Other Laotians: 82 per 100,000
C. Kampucheans: 59 per 100,000

Age of Onset: The SUND syndrome occurs mostly in men between the ages of
24 and 44 years (median 33 years). When the disorder occurs in older men, car-
diovascular pathology that could explain the sudden death is more likely to be
found. The fatal event most often occurs within two years after arrival in the
United States.

Sex Ratio: This syndrome is seen predominantly in males. There have been very
few cases reported in females.

Familial Pattern: None known.

Pathology: No postmortem pathology has been found with this disorder.

Complications: Death.

Polysomnographic Features: No reports of polysomnography exist in the cur-
rent literature.

Other Laboratory Test Features: All patients who were successfully resus-
citated after sudden cardiac arrest during sleep were in ventricular fibrillation
when examined by paramedics.

Differential Diagnosis: The SUND syndrome is differentiated from other
forms of sudden sleep-related death by negative findings of cardiac disease or
other known precipitants of cardiac arrhythmias.
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Other Laboratory Test Features: None.

Differential Diagnosis: Differentiation from obstructive sleep apnea syndrome
may require polysomnography. The coarser and lower-pitched character of pha-
ryngeal snoring can usually be differentiated from the higher-pitched inspiratory
sound associated with sleep-related laryngospasm. Vocalization during sleep
occasionally may be confused with snoring.

Diagnostic Criteria: Primary Snoring (786.09)

A. A complaint of snoring is made by an observer.
B. There is no evidence of insomnia or excessive sleepiness resulting from the

snoring.
C. The patient complains of dryness of the mouth upon awakening.
D. Polysomnographic monitoring demonstrates all of the following

1. Inspiratory or expiratory sounds often occurring for prolonged episodes
during the total sleep time

2. No associated abrupt arousals, arterial oxygen desaturation, or cardiac
disturbances

3. Normal sleep pattern
4. Normal respiratory pattern during sleep

E. The symptoms do not meet the diagnostic criteria of other sleep disorders
(i.e., central sleep apnea syndrome, obstructive sleep apnea syndrome, cen-
tral alveolar hypoventilation syndrome, or sleep-related laryngospasm).

Minimal Criteria: A plus B.

Severity Criteria:
Mild: Snoring occurs less than nightly and only when the patient is in the

supine position.
Moderate: Snoring occurs nightly, occasionally disturbs others, and is usually

abolished by change in body position.
Severe: Snoring occurs nightly, disturbs others, and is not altered by change in

body position. Bedpartners may have to sleep in another room due to the
loudness of the snoring.

Duration Criteria:

Acute: 3 months or less.
Subacute: More than 3 months but less than 1 year.
Chronic: 1 year or longer.
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Snoring usually produces sufficiently loud inspiratory or expiratory sounds to
disturb the bedpartner or others nearby. The patient occasionally is aware of the
snoring. The snoring typically occurs while the patient is in the supine position
and is usually continuous, present with each breath, and not accompanied by
arousals or other evidence of sleep disturbance. The patient has no complaint of
insomnia or excessive sleepiness.

Associated Features: The patient may experience a dry mouth, which can lead
to awakenings with a desire to drink water.

Course: It is suspected that some patients with primary snoring may be predis-
posed to developing obstructive sleep apnea syndrome, especially following
weight gain or administration of central-nervous-system depressants such as alco-
hol, anxiolytics, or hypnotics.

Predisposing Factors: Enlarged tonsils; retrognathia; the use of central-ner-
vous-system depressants, such as anxiolytics, hypnotics, or alcohol; the supine
body position during sleep; nasal congestion or obstruction; and obesity can all
predispose an individual to primary snoring.

Prevalence: With age, the prevalence of snoring increases in both men and
women, occurring in 40% to 50% of men and women over age 65 years.

Age of Onset: Primary snoring can occur at any age but is most prevalent dur-
ing middle age, especially in overweight men.

Sex Ratio: Primary snoring is more prevalent in men than women at all ages.

Familial Pattern: This disorder has been described in families, often in siblings
with a similar body habitus.

Pathology: The sound usually is produced by vibration of pharyngeal tissues
(posterior base of the tongue, soft palate, uvula, posterior pharyngeal wall) on
inspiration due to turbulent air flow through a narrow oropharyngeal or nasopha-
ryngeal space.

Complications: Snorers are more likely to have hypertension, ischemic heart
disease, and cerebrovascular disease, but it is uncertain whether these disorders
are due to upper-airway obstruction, obesity, or other causes.

Polysomnographic Features: Polysomnography demonstrates noncyclic peri-
ods of snoring, usually associated with the inspiratory and, less often, the expira-
tory phase of breathing. The partial upper-airway obstruction may be associated
with increased respiratory effort. Although some distortion of rib cage or abdomi-
nal-wall movements may be observed, the snoring is not accompanied by arousals,
oxygen desaturation, or cardiac arrhythmias. The snoring may be louder and more
frequent during REM sleep or while the patient is in the supine position.
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flow at the nose and mouth with continued respiratory effort. In addition, repeti-
tive or persistent partial upper-airway obstruction without apnea may result in
hypoventilation or hypoxia during sleep.

Associated Features: Apnea of prematurity may be associated with clinically
significant bradycardia. However, cardiorespiratory monitoring of the preterm
infant reveals that almost all apneas associated with transient episodes of mild
bradycardia are of little clinical significance.

It is uncertain whether some associated features of ALTE or AOI are symptoms
of a prior central nervous system disorder or a result of the hypoxic event.
Moreover, there is no consistency in the presenting signs. In some infants, lethar-
gy and impeded rate of growth or decreased upper-extremity tone have been
observed. A finding of blood in the nasopharynx is rare.

The signs and symptoms of OSAS are more subtle in the infant than in the
adult, thus the diagnosis is more difficult to make and should be confirmed by
polysomnography. During infancy, snoring, which is characteristic of adult
OSAS, may not be present. Infants more commonly present with noisy breathing,
stridor, or inspiratory retractions on physical examination. These signs may be
absent, however, if the infant is examined during wakefulness. Infants do not man-
ifest excessive sleepiness, but if the resulting hypoxia is severe, infants may be
lethargic or hypotonic while awake. Excessive sweating may occur. Failure to
thrive is commonly seen and may be the only presenting sign.

Course: Apnea of prematurity may occur infrequently, such as only once a week,
or may occur several times per hour. An inverse relationship exists between ges-
tational age and AOP. For instance, infants who are born after 26 weeks of gesta-
tion may exhibit apnea up to 80 days after birth, whereas infants who are born
after 31 weeks of gestation tend to exhibit apnea for less than 28 days. Apnea per-
sists for longer than seven days in only about 5% of asymptomatic preterm infants
who are born after 34 weeks of gestation. Because hospitalized infants are moni-
tored and treated, death from AOP in the hospital is rare. Although prematurity is
associated with an increased risk for SIDS, there is no conclusive evidence that
AOP confers a significant additional SIDS risk above that due to prematurity
alone.

The course of apnea associated with ALTE will depend on the underlying eti-
ology. In approximately 30% of infants with AOI, the episodes will occur as iso-
lated events and will not be followed by a subsequent episode. Fifty percent of the
infants will exhibit one or more recurrent clinically defined episodes within the
same week. It is estimated that of all episodes of reported apnea recognized after
an ALTE or AOI, 7% were perceived to be severe enough to require cardiopul-
monary resuscitation. One out of five infants may continue to exhibit these
episodes during their first year of life, with most episodes probably subsiding
before the infant is six months old. Infants who experienced their AOI while
awake or during the first week of life are at a lesser risk for recurrence than are
those infants who experienced the AOI during sleep or at an older age.

When reports of subsequent recurrent apnea are based on home apnea moni-
toring, incidence rates are elevated. The measured variable is the monitor alarm,
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Infant Sleep Apnea (770.80)

Synonyms and Key Words: Unexplained apnea, idiopathic apnea, sleep
apnea, breathing pause, stop breathing episode, periodic breathing, periodic
apnea. Four terms relating to infant sleep apnea are recommended: apnea of pre-
maturity (AOP), apparent life-threatening event (ALTE), apnea of infancy (AOI),
and obstructive sleep apnea syndrome (OSAS). Undesirable terms include near-
miss sudden infant death syndrome (SIDS), near-SIDS, aborted SIDS, and abort-
ed crib death. The term AOP is restricted to apnea that  occurs in infants below 37
weeks of gestation and apnea that is not due to an explainable cause except respi-
ratory immaturity. An ALTE is a clinical syndrome and may be associated with an
unexplained apnea or an apnea of known cause. The diagnosis of AOI is reserved
for infants who are older than 37 weeks of gestation at the onset of the apnea and
for whom no specific cause of ALTE or apnea can be identified.

Essential Features:
Infant sleep apnea is characterized by central or obstructive apneas that
occur during sleep.

Apnea of prematurity refers to recurrent pauses in breathing of more than 20
seconds duration or shorter pauses associated with cyanosis, abrupt pallor, or
hypotonia. Two thirds of the apneic events occur during sleep, and the remainder
occur during episodes of increased motor activity when infants appear awake. It
is estimated that 10% of the events are purely obstructive, with the site of the
obstruction in the pharynx. Cyanosis usually occurs after 20 seconds of apnea.
With few exceptions, mixed and obstructive apnea terminate with spontaneous
opening of the airway, and central apnea terminates with resumption of respirato-
ry movements. Sensory stimulation can help the infant resume ventilation.
Cardiopulmonary resuscitation occasionally is necessary.

The diagnosis of ALTE associated with an apnea is based on a careful clinical
history. The initial apnea may be central, mixed, or obstructive and is typically
accompanied by color change (usually cyanotic or pallid but occasionally erythe-
matous or plethoric) and by marked change in muscle tone (usually marked limp-
ness). These apneas require vigorous stimulation or mouth-to-mouth resuscitation
for termination, are frightening to the observer, and suggest to some observers that
the infant has died. Approximately 90% of the apneas occur during sleep; the
remainder occur during wakefulness. Infants presenting with ALTE undergo a
diagnostic evaluation to rule out identifiable and treatable causes for the ALTE. If
an identifiable or treatable cause for the ALTE cannot be found and the presence
of an apnea has been established, the diagnosis of AOI is made.

Because the respiratory system of infants is immature, many systemic condi-
tions include apnea as a presenting sign. In some cases, treatment of the specific
disorder will result in resolution of the apnea, whereas in other cases the apnea
may only decrease in frequency or severity, suggesting that the other disorder only
exacerbated what turns out to be AOI.

The OSAS is characterized by repetitive episodes of complete inspiratory
upper-airway (extrathoracic) obstruction during sleep, defined as cessation of air-



INFANT SLEEP APNEA 201

Apnea with an ALTE and AOI: The peak time of the first ALTE with an apnea
or of AOI is four to eight weeks of age, with a large spread up to eight months of
age. The apneas have their onset sporadically beyond this age.

OSAS: OSAS may begin at any age.

Sex Ratio:

AOP: No difference.

ALTE with Apnea and AOI: Five percent to 10% higher incidence in males.

OSAS: No difference.

Familial Patterns:

AOP: None.

ALTE with Apnea, and AOI: Not known, but probably no inherited or familial
pattern.

OSAS: Insufficient evidence exists to implicate an inherited or familial pattern,
but there are isolated reports of a familial component.

Pathology: Apnea of prematurity is due to immaturity of the respiratory system.
Preterm infants with AOP exhibit a decreased carbon-dioxide sensitivity, coupled
with a decreased minute ventilation. Sensitivity normalizes after resolution of the
apnea.

There are no consistent abnormalities in chemoreceptor control of sleeping
ventilatory patterns in AOI. There is a suggestion of a decreased arousal response
to hypoxia.

OSAS is most commonly seen in infants with increased upper-airway resistance
due to anatomically narrow airways. In addition, neurologic lesions that affect con-
trol of upper-airway skeletal muscle tone or coordination may cause OSAS.
Hypoxia and hypercapnia have also been shown to produce OSAS in some infants.

Complications: In AOP, a reduction in cerebral blood flow accompanies some
of the longer apneas. Preterm infants have many other causes of hypoxia; there-
fore, long-term outcome studies have failed to distinguish the sequelae of hypox-
ia due to other causes from those due to apnea alone. The sequelae may turn out
to be more severe if apnea is accompanied by decreased cerebral blood flow.

Periodic breathing occurs in 85% of healthy preterm infants between 32 and 36
weeks postconceptional age. Although these pauses cause slight reductions in
transcutaneous oxygen levels, there is no convincing evidence that any but the
most-severe episodes are of clinical significance.

There does not appear to be a relationship between the periodic breathing and
the incidence of AOP in this age range.

Infants with AOI are at increased risk of dying from SIDS. The best estimate is
between 2% and 6%, with a significant but not exclusive increased risk if the
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which is not the best estimate of the recurrence of clinically significant apnea for
two reasons. First, the bradycardia criteria include heart-rate levels that are seen
in healthy infants. Second, when simultaneous telemetric recordings are made,
monitoring alarms that lead to parental intervention are not accompanied by
bradycardia.

Progression of OSAS may be slow or rapid, but once complications develop
(especially pulmonary hypertension), progression is accelerated. Many infants
and children never reach that point, however. The development of pulmonary
hypertension and cor pulmonale can cause death.

Predisposing Factors: While any infant’s respiratory system is predisposed to
apnea, that of the preterm infant is even more susceptible. AOP can be triggered
by spontaneous or intervention-related neck flexion, squirming induced by a
painful stimulus, hiccup, regurgitation, and feeding. Susceptibility to AOP is also
enhanced by general anesthesia and the use of other medications that depress the
central nervous system.

Preterm infants with significant clinically defined prolonged AOP that occurs
after the first week of life but before 37 weeks postconceptional age probably
have an enhanced risk for the occurrence of ALTE or AOI.

There is no systematic relationship between ALTE, AOI, and bouts of upper-
respiratory infection or immunizations, but it can be argued that the latter are
stresses (like sleep deprivation, travel, or fever) and can induce recurrences of
apnea in some vulnerable infants.

Infants with OSAS usually have a congenital anomaly of the upper airway that
is associated with increased upper-airway resistance, such as choanal atresia or
stenosis, mid-face hypoplasia, micrognathia, Pierre Robin syndrome, Down syn-
drome, or cleft palate. A severe upper-respiratory infection or chronic allergic
rhinitis may cause transient obstructive sleep apnea.

Prevalence: Estimates of AOP before 31 weeks of gestation range between 50%
and 80%, with a sharp reduction in infants older than 31 weeks. Only 12% to  15%
of infants born after 32 weeks of gestation tend to exhibit apnea, and this value is
further reduced to about 7% in infants born between 34 and 35 weeks of gestation.

There are no definitive data about the prevalence of clinically defined apnea
recognized after an ALTE or AOI. The lowest estimate reported is 1.6 per thou-
sand live births. In one study, parents of 3 out of 100 healthy infants reported hav-
ing seen an ALTE or unexplained apnea; this number was doubled in infants who
subsequently died of SIDS. This estimate is almost certainly too high because the
recognition of the event relied on parental memory and these recollections are
unlikely to duplicate the clinical definition outlined here.

The prevalence of OSAS in infants is unknown but appears to be uncommon.

Age of Onset:

AOP: The onset of AOP can occur after the first or second day of life, and the
onset of AOP may appear after discontinuation of ventilatory support in neonates
with respiratory distress syndrome.
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time of pulmonary-artery flow [Doppler]). Elevated hemoglobin and hematocrit
levels may indicate polycythemia from chronic intermittent hypoxia.

Differential Diagnosis: In preterm infants, any systemic disorder or abnormal-
ity can cause apnea. The following disorders are especially prone to causing
apnea: respiratory infections such as respiratory syncytial virus or chlamydia;
hypothermia and hyperthermia; hypoglycemia and hyperglycemia; hypocalcemia;
other electrolyte imbalances; anemia; sepsis; intraventricular hemorrhage; hypox-
ia; acidosis; lung disease; pneumothorax; seizures; and necrotizing enterocolitis.

Apnea of infancy must be distinguished from ALTE with apnea due to a known
cause. Treatable causes are found in 15% to 25% of infants presenting to referral
centers with ALTE with apnea. The proportion of infants with treatable causes of
ALTE presenting to primary-care physicians may be higher. Diagnostic evalua-
tion should include serum electrolytes, glucose, calcium, and thyroid studies;
chest radiograph; ECG; arterial blood gases; clinical electroencephalogram
(EEG); and a barium esophagram or gastric scintiscan. Some infants may require
lumbar puncture or laryngoscopy and bronchoscopy, as indicated by history and
physical examination. If functional obstructions are suspected, a polysomnogram
can aid in the diagnosis.

Seizures are a common cause of ALTE with apnea in infants. Pneumonia with
resultant increased work of breathing and hypoxia commonly causes apnea, espe-
cially in young infants (first two-three months of life). Similarly, chronic lung dis-
ease can cause apnea. Gastroesophageal reflux (GER) is seen in 30% to 50% of
normal infants, and the association with apnea is rare. A history of spitting up fol-
lowing feedings is usually present. The diagnosis of GER is made by barium
esophagram, gastric scintiscan, or esophageal pH-probe monitoring. Polysom-
nography with esophageal pH monitoring shows that documented episodes of
reflux are usually not temporally associated with apneas. This finding sheds doubt
on the theory that GER is an important cause of infant apnea. Sepsis can cause
infant sleep apnea.

Malformations resulting in narrowing of the larynx and trachea (such as tra-
cheal stenosis, laryngeal web, or unilateral or bilateral abductor vocal cord paral-
ysis) can cause sleep apnea in infants. The location of the airway obstruction may
be difficult to determine based upon clinical symptoms, and laryngoscopy and
bronchoscopy are usually necessary.

Diagnostic Criteria: Infant Sleep Apnea (770.80)

A. The clinical presentation of infant sleep apnea includes one or more of the
following:
1. An episode of cessation of breathing during sleep
2. An episode characterized by

a. Color change (pallor or cyanosis)
b. Tone change (limpness, rarely stiffness)

3. Noisy breathing during sleep
B. Central or obstructive apneas occur during sleep.
C. The age of infant at presentation can be either:

202 OTHER PARASOMNIAS

infant needed positive-pressure resuscitation. Although a few infants have severe
sequelae, such as regression to a vegetative state, after ALTE or AOI, thus far few
studies have documented a systematic increase in morbidity. It has been estimat-
ed that 1% of infants with AOI have significant cardiac arrhythmias, including
sinus arrest. One percent of infant sleep apnea results from OSAS.

Pulmonary hypertension and cor pulmonale are life-threatening complications
of OSAS. Systemic hypertension can be seen, but in contrast to the occurrence in
adults with OSAS, cardiac arrhythmias in infant OSAS are probably rare.
Polycythemia occurs in infants as a result of chronic intermittent hypoxia.

Polysomnographic Features: Limited evidence suggests that in AOP, the
apneic events are less frequent during quiet sleep than during active sleep, with
the longest apneas (>40 seconds) restricted to active sleep; the latter are more
often associated with bradycardia appearing both early and late after cessation of
breathing. Apnea of infancy can be defined as a single pause or repetitive respira-
tory pauses of unknown etiology in excess of 20 seconds or pauses shorter than
20 seconds if associated with cyanosis. However, most long-term polysomno-
graphic tracings from infants with ALTE or AOI, compared with tracings from
healthy infants, do not reveal abnormalities. A few reveal abnormal findings, such
as a fixed heart rate, excessive periodic breathing, excessive numbers of apneas,
or short obstructive pauses. The significance of isolated episodes of hypoxia, mea-
sured by transcutaneous oxygen (PtcO2) or arterial oxygen saturation (SaO2),
awaits comparison with normative values.

The most reliable technique for making the diagnosis of OSAS is a tight-fitting
face mask with a pneumotachograph to measure airflow and an intraesophageal
balloon to measure intrathoracic pressure swings. However, these devices are not
well tolerated by infants, who often will not sleep with the devices in place. While
there is a lack of normative data for PtcO2 and PtcCO2 or SaO2 in infants, some
infants with OSAS demonstrate chronic hypercapnia or hypoxia during sleep
(PtcCO2 >50 or SaO2 <85%). Polysomnographic tracings, under most circum-
stances, will confirm the diagnosis of OSAS, although a daytime nap may be too
brief to reveal obstructive apneas.

Other Laboratory Test Features: The pneumogram, a 12-hour overnight
two-channel recording of chest-wall impedance, respirations, and electrocardio-
gram (ECG), can be employed in the hospital or at home. The pneumogram often
fails to confirm the diagnosis of ALTE with apnea or AOI and cannot be consid-
ered a conclusive diagnostic test or a reliable predictor of either subsequent apnea
or death. It cannot detect obstructive sleep apnea.

In children with severe OSAS, arterial blood gases obtained during wakeful-
ness may be normal but can show hypercapnia and hypoxia. Lateral neck radi-
ographs, which visualize the upper airway, may show tonsillar or adenoidal
hypertrophy or other causes of upper-airway narrowing. The chest radiograph
may show cardiomegaly or pulmonary edema in severe cases. Pulmonary hyper-
tension may be evidenced by findings of ECG and echocardiogram (right-ven-
tricular dimensions, pulmonic-valve systolic time intervals, septal morphology,
pulmonic-valve “a” dip, pulmonic-valve early systolic closure, and acceleration
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Congenital Central Hypoventilation Syndrome (770.81)

Synonyms and Key Words: Congenital central hypoventilation syndrome,
central alveolar hypoventilation syndrome, central hypoventilation syndrome, pri-
mary alveolar hypoventilation syndrome, Ondine’s curse.

Essential Features:

Congenital central hypoventilation syndrome (CCHS) is characterized by
hypoventilation, which is worse during sleep than wakefulness and is unex-
plained by primary pulmonary disease or ventilatory muscle weakness. 

Central alveolar hypoventilation (CAHS) is defined as the failure of the auto-
matic control of breathing. Hypoventilation, in the absence of any lung disease or
ventilatory muscle dysfunction, is worse during sleep but may also occur during
wakefulness.

The CCHS presents in an otherwise normal-appearing infant who does not
breathe spontaneously or breathes erratically. In most infants, a problem is evident
at birth. The infant cannot be weaned from mechanically assisted ventilation.
Other infants may appear to breathe adequately by clinical examination but expe-
rience hypoventilation (not necessarily apnea) that is characterized by hypoxia
and hypercapnia, resulting in progressive pulmonary hypertension, cor pul-
monale, and central nervous system hypoxic damage.

Associated Features: The CCHS is associated with absent or diminished ven-
tilatory responses to both hypoxia and hypercapnia, especially during quiet sleep.
During the first few months of life, infants may not yet show greater hypoventila-
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1. Less than 37 weeks postconceptional age (for AOP)
2. Greater than 37 weeks postconceptional age (for AOI)

D. Polysomnographic monitoring demonstrates one or more of the following:
1. Prolonged central apnea, longer than 20 seconds
2. Obstructive apnea, longer than 10 seconds
3. An apnea accompanied by cyanosis
4. An apnea accompanied by transient bradycardia (defined as a drop in

heart rate to levels below 50 bpm, a heart rate below 60 bpm lasting
more than 10 seconds, or a drop below 60 bpm with a duration exceed-
ing 30 seconds below baseline heart rate)

5. Arterial oxygen saturation less than 85% during sleep
6. Sustained hypoventilation (e.g., PETCO2 >45 mm Hg) during sleep

E. An identifiable cause for the apnea was either
1. Found following a thorough diagnostic evaluation and is believed to be

the cause of the apnea (ALTE with apnea, OSAS)
2. Not found following a thorough diagnostic evaluation (AOP, AOI)

Note: State and code the diagnosis as infant sleep apnea (770.80). If desired,
specify the type according to the appropriate diagnostic features (e.g., infant
sleep apnea–AOP type [770.80], infant sleep apnea–AOI-type, ALTE-with-
apnea-type–OSAS-type).

Minimal Criteria:

AOP Type: A plus B plus C.1 plus D.
ALTE with Apnea: A.2 plus B plus C.2.
AOI: A.2 plus B plus C.2 plus E.2.
OSAS: A or B plus D.2.

Severity Criteria:

Mild: Intermittent apneas that resolve spontaneously. Significant complica-
tions, associated features, and significant hypoxia or hypercapnia are absent.

Moderate: Several prolonged apneas that are resolved only after vigorous stim-
ulation; polysomnographic testing shows moderate hypoxia without hyper-
capnia; and symptoms interfere with normal activities or lifestyle.

Severe: One or more of the following conditions is present:

a. Apneas resolve only after full cardiopulmonary resuscitation
b. Recurrent prolonged (>20 seconds) apneas
c. Severe complications, including right-heart failure, chronic hypercapnia,

and severe hypoxia

Duration Criteria:

Acute: 14 days or less.
Subacute: More than 14 days but less than 30 days.
Chronic: 30 days or longer.
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malformation, such as an Arnold-Chiari malformation, no gross brain stem
pathology is evident.

Complications: The clinical signs of hypoxia and hypercapnia can be quite sub-
tle, and children may not look distressed. They do not develop inspiratory retrac-
tions, nasal flaring, or other signs of increased respiratory effort in response to
hypoxia. As a result, blood gas derangements may progress for quite some time
without notice until the child appears to deteriorate suddenly, with a cardiopul-
monary arrest or severe decompensation. Thus, physicians and caretakers must be
sensitive to very subtle signs of hypoxia, such as lethargy and slight edema.

Children may also show other signs of brain stem dysfunction, such as
esophageal dysmotility, which are likely to improve with age. Developmental
delay and intellectual impairment, with IQ scores in the 70 to 80 range, are not
uncommon sequelae of CCHS. Seizures can occur in some patients.

Polysomnographic Features: Gas exchange can be measured by continuous
and noninvasive end-tidal carbon-dioxide measurements, transcutaneous oxygen
and carbon-dioxide tensions, arterial oxygen saturation by pulse oximetry, or arte-
rial line with intermittent blood gas measurements. There is a spectrum of sever-
ity, but generally, the hypercapnia or hypoxia will worsen as the length of the
sleep episode increases. Hypercapnia is usually the first sign of hypoventilation,
but hypoxia can be the initial abnormality.

Other Laboratory Test Features: Arterial blood gases obtained through arte-
rial puncture may not give a reliable assessment of gas exchange; blood gases can
best be obtained through an indwelling arterial catheter. In severe or untreated
patients who are in a steady state, arterial blood gases may demonstrate a com-
pensated respiratory acidosis (high PaCO2 with normal pH). However, in an acute
hypoxic episode, such as that caused by a respiratory infection, the metabolic aci-
dosis produced by the hypoxia may eliminate any compensatory metabolic alka-
losis that would otherwise be diagnostic of chronic hypoventilation.

In CCHS, brain stem scans obtained by computed axial tomography and mag-
netic resonance imaging tend to be normal but may reveal a cause, such as Arnold-
Chiari malformation, in some patients. Electrocardiogram (ECG) and echocar-
diogram (right-ventricular dimensions, pulmonic-valve systolic time intervals,
septal morphology, pulmonic-valve “a” dip, pulmonic-valve early systolic clo-
sure, and acceleration time of pulmonary-artery flow [Doppler]) may show evi-
dence of pulmonary hypertension. Elevated hemoglobin and hematocrit levels
may indicate polycythemia from chronic intermittent hypoxia. Pneumograms are
unsuited for making the diagnosis of CCHS.

Differential Diagnosis: Acquired central hypoventilation syndrome can be
caused by brain stem damage from infection, brain tumors, brain stem trauma, hem-
orrhage, vascular accidents, and neurologic operations. The clinical and physiologic
manifestations are similar to those of the congenital form. Leigh’s disease and other
inborn errors of metabolism can also cause central hypoventilation syndrome.
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tion during sleep; the pattern may only emerge as the infant matures. Blood-gas
parameters during wakefulness may be normal. Some infants have a more severe
form of the disorder, resulting in hypoventilation during both sleep and wakeful-
ness, regardless of the level of ventilatory support during sleep.

Infants with CCHS may present with apneic episodes. Infants who present at a
few months of age can have cyanosis and pulmonary hypertension as the pre-
dominant signs. Central alveolar hypoventilation can be seen in infants with
myelomeningocele, the Arnold-Chiari malformation, and other neurologic syn-
dromes due to neuroectodermal malformations involving the brain stem or cran-
iocervical junction.

There is a higher than expected frequency of neuroblastoma and Hirsch-
sprung’s disease associated with CCHS.

Course: The physiologic abnormalities of CCHS remain for life. The clinical
consequences of hypoventilation can be improved or alleviated by providing full
ventilatory support only during sleep, or full-time in some children. If the CCHS
is untreated, pulmonary hypertension, cor pulmonale, and death may result. Some
children may die from apnea or complications of severe hypoventilation.

When treated, infants diagnosed with CCHS may improve over the first 6 to 12
months of life. Infants who present with hypoventilation during both sleep and
wakefulness may progress to being able to sustain adequate spontaneous ventila-
tion during wakefulness, but others who initially need only sleep-related support
may worsen over time and may require 24-hour ventilatory support.

Even with treatment, these patients often require close monitoring during
infancy. Frequent respiratory infections and other physical stresses increase the
work of breathing, and full-time ventilatory support coupled with hospitalization
to monitor the adequacy of the treatment may be necessary. The ability of these
patients to tolerate infections without substantial deterioration in the control of
breathing improves with age. By four to five years of age, the children may not
require hospitalization with every respiratory infection.

Predisposing Factors: Not known.

Prevalence: Not known, but rare.

Age of Onset: By definition, CCHS is present from birth, although it is not
always recognized at birth. Even when the diagnosis is made later in infancy,
signs and symptoms can usually be traced back to birth.

Sex Ratio: No difference.

Familial Pattern: None known.

Pathology: The most likely site of pathology is in the respiratory centers of the
brain stem, where input from both central and peripheral chemoreceptors is inte-
grated. Unless central alveolar hypoventilation is caused by a major brain stem
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Sudden Infant Death Syndrome (798.0)

Synonyms and Key Words: Sudden infant death syndrome, crib death, cot
death.

Essential Features:

Sudden infant death syndrome (SIDS) is unexpected sudden death in which
a thorough postmortem investigation fails to demonstrate an adequate cause
for death. 

At least 80% of SIDS deaths occur at a time when infants were assumed to be
asleep. It has not been unequivocally established whether the primary cause of
death is cardiac or respiratory failure.

Associated Features: Generally, SIDS victims are believed to have been
healthy immediately before death. Temporal association with a mild upper-respi-
ratory infection has been observed in about 60% of SIDS cases, but this finding
cannot explain the death.

Course: Usually, death is the first sign of any problem. Between 2% and 6% of
SIDS victims had an apparent life-threatening event (ALTE) or apnea of infancy
(AOI) for which the parents had sought medical advice before the infant’s death.

Predisposing Factors: Although infants who die of SIDS appear ostensibly
healthy before death, there is reason to believe that some infants have sustained
mild chronic hypoxia either in utero or during their first months of life. To date,
however, no physiologic studies or other tests permit identification of infants at
increased risk for having SIDS. Only epidemiologic studies have delineated
groups of infants at increased risk. These include:

1. Sleeping Position: Recent data from the Centers for Disease Control indi-
cate that the rate of SIDS in the United States declined approximately 20%
between the early 1990s and 1994.  Most of the decline in the SIDS rate has
occurred since 1992, and has been attributed to changes in infant sleeping
position following the April 1992 statement from the American Academy of
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A chest radiograph is usually sufficient to rule out lung disease, and fluo-
roscopy of the diaphragm or normal measurements of ventilatory muscle strength
(maximal inspiratory [mouth] pressure or maximal transdiaphragmatic pressures)
that are generally rule out ventilatory muscle dysfunction. The subjective
response of the patient to being taken off the ventilator is of clinical significance:
infants with primary lung or ventilatory muscle disease will usually appear dis-
tressed when removed from a ventilator and when hypoxia or hypercapnia set in.
In contrast, infants with CCHS do not appear hypoxic, as evidenced by a lack of
distress or efforts to increase ventilation.

CCHS with associated pulmonary hypertension has features similar to those of
cyanotic congenital heart disease and can be distinguished by ECG, echocardio-
gram, or cardiac catheterization. Hypothyroidism can cause hypoventilation.

Diagnostic Criteria: Congenital Central Hypoventilation 
Syndrome (770.81)

A. The patient exhibits shallow breathing, or cyanosis and apnea, that is worse
during sleep than in wakefulness and has a perinatal onset.

B. Hypoventilation is worse during sleep than in wakefulness.
C. Ventilatory response to hypoxia and hypercapnia is absent or diminished.
D. Polysomnographic monitoring during sleep demonstrates hypercapnia and

hypoxia, predominantly without apnea.
E. No primary lung disease or ventilatory muscle dysfunction can explain the

hypoventilation.
F. The symptoms are not due to any other sleep disorder, such as infant sleep

apnea.

Minimal Criteria: A plus B plus E plus F.

Severity Criteria:

Mild: Hypoventilation during sleep without any hypoventilation during wake-
fulness and without pulmonary hypertension or complications.

Moderate: Hypoventilation during sleep with intermittent daytime hypoventi-
lation; pulmonary hypertension and other complications can be controlled or
alleviated by ventilatory assistance during sleep only.

Severe: Hypoventilation during both sleep and wakefulness, necessitating full-
time chronic ventilatory support.

Duration Criteria:

Acute: 14 days or less.
Subacute: More than 14 days but less than 30 days.
Chronic: 30 days or longer.
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of all SIDS deaths occur past the infant’s first birthday. Preterm infants die from
SIDS later after birth than do their full-term counterparts, yet their corrected post-
conceptional age has not reached that of full-term infants. In other words, both
immaturity and postnatal experience play a role in deaths from SIDS.

Sex Ratio: The male to female ratio varies from 3:2 to 11:9.

Familial Patterns: Risk in subsequent siblings is two to four times enhanced
compared to siblings of infants who did not die from SIDS. This rate is not high
enough to postulate a genetic origin of SIDS in most infants.

Pathology: By definition, the postmortem examination of SIDS victims fails to
reveal a cause of death. Nonspecific findings may include intrathoracic petechiae,
mild pulmonary congestion and edema, minor airway inflammation, empty uri-
nary bladder, and negligible stress effects in the thymus and adrenal gland. In gen-
eral, SIDS is associated with normal nutrition and development, and none of these
minor findings can explain the death.

Research studies have revealed gliosis and other subtle brain-stem changes in
some infants, suggesting the possible involvement of breathing or arousal disor-
ders in SIDS. This finding remains a matter of speculation.

Polysomnographic Features: Despite extensive polygraphic recordings of
infants at risk for developing SIDS as outlined above, no abnormal polygraphic
patterns have been identified that reliably identify the infant who will die of SIDS.

Other Laboratory Test Features: Approximately 100 to 150 tracings, such
as pneumograms or fetal heart-rate tracings, have been collected in a number of
centers across the world from infants who have subsequently died of SIDS.
Together, these results have not revealed conclusive information about either the
mechanism of SIDS or death. No specific features of the tracings reliably predict
which infants will die of SIDS.

Differential Diagnosis: The cause of SIDS is a matter of speculation, but most
investigators agree that the pathophysiology of SIDS will probably be varied.
Thus far, a small proportion of infants believed to have died from SIDS probably
died from infant botulism. The more common causes of death that must be dif-
ferentiated are pneumonia, meningitis, myocarditis, intracranial hemorrhage, and
child abuse.

Diagnostic Criteria: Sudden Infant Death Syndrome (798.0)

A. Death, which usually occurs during sleep, is unexpected by history.
B. The cause of death is unexplained following a postmortem examination.
C. The infant is under one year of age; rare cases occur between 12 and 24

months of age.
D. The infant appeared to be healthy or in the usual state of health immediate-

ly before death.
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Pediatrics (AAP) that healthy infants be placed on their sides or backs for
sleep.  In other countries, much larger reductions in the SIDS rate have been
observed and attibuted largely to information campaigns recommending the
non-prone sleeping position for infants.  A recent update (1997) from the
AAP Task Force on Infant Positioning and SIDS indicates that, for healthy
infants, the supine sleeping position is associated with the lowest risk (com-
pared to side and prone positions) and is preferred.  The side sleeping posi-
tions for infants is also associated with a lower risk of SIDS compared to
the prone position.

2. Tobacco Smoke Exposure: Numerous studies demonstrate that both prena-
tal exposure to the effects of maternal cigarette smoking and postnatal
tobacco smoke exposure are associated with an increased risk of SIDS.
Several studies have shown that the enhancement of risk is proportional to
the degree of tobacco smoke exposure.

3. Preterm Birth: Infants whose birth weight is below 1,500 grams have a
SIDS occurrence rate of 11/1,000 live births. The risk is enhanced in pro-
portion to immaturity.

4. Compared to a singleton birth, a twin or triple birth causes a doubling of
risk in infants below 2,500 grams, even after correction for birth weight.
After the death due to SIDS of one member of a multiple birth, which is not
necessarily the smallest member, the surviving infant or infants are at high-
er risk of SIDS than is a singleton birth.

5. Subsequent Siblings of SIDS Victims: Recently, better-controlled studies
have placed the increased risk for siblings at not more than two to four times
the rate of the general population (1-2/1,000 live births). Subsequent sib-
lings of two or more SIDS victims have a substantially increased SIDS risk.

6. For infants born to substance-abusing mothers, especially those using opi-
ates and cocaine, the SIDS rate is substantially elevated, to as much as 10
times that of the general population.

7. AOI: Two percent to 6% of infants who experienced AOI are estimated to
die from SIDS, especially if positive-pressure resuscitation was required to
revive the infants from their apneic event.

8. Ethnicity and Socioeconomic Status: The SIDS rate is elevated in lower-
socioeconomic groups. Black and Eskimo babies are at four to six times
increased risk for SIDS; the rate is lower when a correction is made for
socioeconomic status.

The following factors also contribute to increased risk: teenage pregnancy,
especially if coupled with high parity; short interpregnancy interval; and winter,
spring, and fall births. None of the described factors, either singly or in combina-
tion, permits accurate prediction of which infant will die of SIDS.

Prevalence: SIDS is estimated to occur in 0.85/1000 live births, with significant
variations depending on the items outlined above.

Age of Onset: SIDS is rarely seen during the first week of life; the rate increas-
es sharply after that time and reaches a peak between 10 and 12 weeks of age.
Ninety percent of SIDS deaths occur before six months of age. Not more than 1%
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Predisposing Factors: None known.

Prevalence: Not known, but apparently rare.
Age of Onset: Onset usually occurs within the first week of life.

Sex Ratio: No difference.

Familial Pattern: A family history of the disorder can be present. No genetic
studies have been performed.

Pathology: No known biochemical or anatomic pathology.

Complications: None known. The disorder appears to be benign.

Polysomnographic Features: Polysomnography demonstrates paroxysmal
muscle activity, predominantly during quiet sleep, with sporadic movements dur-
ing active sleep. The muscle jerks last from 40 to 300 milliseconds. The activity
occurs with the same frequency in both the tracé-alternant patterns of quiet sleep
in neonates and the high-voltage slow-wave sleep of older infants. The myoclonus
is not associated with sleep-stage transitions or awakenings.

Other Laboratory Test Features: Brain imaging and electroencephalograph-
ic (EEG) studies are normal.

Differential Diagnosis: The main diagnosis to exclude is neonatal seizures.
Neonatal seizures are usually seen in the context of perinatal disorders such as
asphyxia, infection, or metabolic abnormalities. Drug withdrawal can also pro-
duce jerking movements.

Infantile spasms are most often seen after the first month of life but sometimes
occur earlier. Infantile spasms occur during wakefulness as well as during sleep
and are associated with a hypsarrhythmic EEG pattern.

Benign infantile myoclonus of Lombroso and Fejerman usually occurs after the
third month of life and only occurs during wakefulness.

Periodic limb movement disorder can occur in infants but typically begins in
older age groups. It can be associated with EEG changes of arousal. The muscle
activity is of longer duration and recurs at a greater interval (30–40 seconds).

Fragmentary myoclonus consists of similar brief twitchlike muscle jerks,
which occur in adults and are often associated with excessive daytime sleepiness.
The jerks of fragmentary myoclonus persist during REM sleep and do not show
clustering, as seen in the neonatal form of myoclonus.

Diagnostic Criteria: Benign Neonatal Sleep Myoclonus (780.59-5) 

A. The infant exhibits muscle jerking during sleep.
B. The disorder occurs in early infancy.
C. Polysomnography demonstrates asynchronous brief (40–300 millisecond)

jerks of the limbs or trunk, predominantly during quiet sleep.
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Minimal Criteria: A plus B plus C plus D.

Severity Criteria: Not applicable.

Duration Criteria: Not applicable.
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Benign Neonatal Sleep Myoclonus (780.59-5)

Synonyms and Key Words: Twitching, partial myoclonus, sleep myoclonus.

Essential Features:
Benign neonatal sleep myoclonus is characterized by asynchronous jerking
of the limbs and trunk that occurs during quiet sleep in neonates.

The jerks usually occur in clusters of four or five, with a frequency of approx-
imately one per second, and are very brief, lasting 40 to 300 milliseconds. The
jerks can occur in any part of the body but most often involve the arms or legs,
sometimes being most prominent in distal muscle groups. The pattern of move-
ments tends to vary between affected individuals and can consist of flexion and
extension or abduction and adduction.

Associated Features: None.

Course: The course is self-limited and benign. The disorder may be present for
only a few days or may last for several months.



SLEEP DISORDERS ASSOCIATED 
WITH MENTAL, NEUROLOGIC, AND

OTHER MEDICAL DISORDERS

A large number of mental and medical disorders are associated with distur-
bances of sleep and wakefulness. The division into mental and medical categories
is somewhat arbitrary and is used here to highlight the less usual association with
medical disorders. Mental disorders are very common causes of sleep disturbance.
This section is divided into three subsections. The first is a listing of the mental
disorders that are more commonly seen and associated with disturbed sleep or
wakefulness. The second subsection indicates the importance of neurologic dis-
orders and their effect upon sleep and wake states. The third subsection is a list-
ing of disorders that fall into other medical specialty areas but are insufficient in
number to warrant separate subsections.

Only those medical disorders that are commonly seen in the practice of sleep-
disorders medicine are listed here or described in the text. A large number of med-
ical and mental disorders are associated with disturbances of sleep and wakeful-
ness, but an exhaustive list is not provided here. As additional important associa-
tions with medical disorders become recognized, they will be added to this list if
considered appropriate.

Because these disorders are not primary sleep disorders, their ICD-9-CM code
number is that of the medical or mental disorder. The specific sleep-related symp-
tom should be stated along with the diagnosis (e.g., dysthymia associated with
insomnia, ICD-9-CM #300.40).
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D. The infant has no other medical disorder that accounts for the activity.
E. The findings do not meet the diagnostic criteria for other sleep disorders

that produce muscle jerking during sleep.

Minimal Criteria: A plus B plus D plus E.

Severity Criteria:

Mild: Muscle activity that produces muscle fasciculations only.
Moderate: Muscle activity that produces limb movements only.
Severe: Muscle activity that produces whole-body movement.

Duration Criteria:

Acute: 7 days or less.
Moderate: More than 7 days but less than 3 months.
Chronic: 3 months or longer.
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Essential Features:

Psychoses are mental disorders characterized by the occurrence of delu-
sions, hallucinations, incoherence, catatonic behavior, or inappropriate
affect that causes impaired social or work functioning. Insomnia or exces-
sive sleepiness is a common feature of the psychoses. 

Acute psychotic decompensation or the waxing phase of chronic schizophrenia
is often associated with significant sleep disruption and is generally characterized
by severe difficulty in initiating sleep. Extreme anxiety and preoccupation with
delusional material and hallucinatory phenomena may result in motor hyperactiv-
ity. Agitated patients may remain awake until exhaustion supervenes. A partial or
complete inversion of the day-night cycle or reversion to a polyphasic sleep pat-
tern may be seen. Some patients with chronic or remitted disease may have nor-
mal sleep efficiency but show persistent abnormalities in sleep architecture such
as a deficit in slow-wave sleep.

Associated Features: Because of major disruptions of sleep-wake timing, there
may be other rhythm disturbances (e.g., meals may be taken at odd times).

Course: Reduced sleep efficiency may precede psychotic decompensation and
may accompany the acute exacerbation of psychotic symptoms. Patients with
residual schizophrenia, as compared to patients in the waxing phase of the illness,
may have an associated higher sleep efficiency. The use of adequate antipsychot-
ic medication may increase sleep efficiency and may normalize sleep-wake
cycles. Insomnia may alternate with hypersomnia in some patients.

Predisposing Factors: Any medical illness or psychosocial situation that
increases stress and anxiety may be a predisposing factor.

Prevalence: Most psychotic patients experience some degree of sleep disruption
during exacerbations of their illness.

Sex Ratio: Both sexes are equally likely to have sleep disturbance during an
exacerbation of their illness.

Familial Pattern: To date, there are no studies of the familial pattern of sleep
disorders among patients with psychosis.

Pathology: Slow-wave sleep deficits in schizophrenia may be associated with
intracranial ventricular enlargement.

Complications: Severe sleep disruption may complicate schizophrenia to the
degree that patients can become suicidal.

Polysomnographic Features: The sleep patterns of psychotic patients vary
widely, with some patients showing almost normal sleep patterns. The specific

SLEEP DISORDERS ASSOCIATED WITH MENTAL,
NEUROLOGIC, AND OTHER MEDICAL DISORDERS

ASSOCIATED WITH MENTAL DISORDERS

1. Psychoses (292-299). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216
2. Mood Disorders (296, 300, 301, 311) . . . . . . . . . . . . . . . . . . . . . . . . . . 219
3. Anxiety Disorders (300, 308, 309) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224
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Sleep Disorders Associated with Mental Disorders

Although most mental disorders can have an associated sleep disturbance, the
psychoses, mood disorders, anxiety disorders, panic disorder, and alcoholism are
presented here because they are commonly seen in patients presenting with sleep
complaints and need to be considered in differential diagnoses. Panic disorder,
one of the anxiety disorders, has a separate text because this disorder can produce
only a sleep complaint. Included under the general mental disorder heading in
each text is a listing of the disorders to which the text applies. For example, schiz-
ophrenia is listed under the heading of psychoses. Disorders that otherwise would
be included under the general heading, such as panic disorder in the anxiety dis-
orders sections, are included under a different ICD-9-CM code number to which
the text also is relevant. For example, adjustment disorder, ICD-9-CM code num-
ber 309.24, is included under the description of anxiety disorders, ICD-9-CM
code number 300.

Psychoses (292-299)

Synonyms and Key Words: Schizophrenia (295), schizophreniform disorder
(295.4), drug psychoses (292), other organic psychoses (294), delusional (para-
noid) disorder (297), other psychotic disorders (298), childhood psychoses (299),
psychotic decompensation, unspecified functional psychosis. (Excludes schizoaf-
fective disorder [295.7], affective psychoses [296], dementia [290], alcoholic psy-
choses [291].)
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Duration Criteria:

Acute: 4 weeks or less.
Subacute: More than 4 weeks but less than 2 years.
Chronic: 2 years or longer.
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Mood Disorders (296, 300, 301, 311)

Synonyms and Key Words: Depressive disorders, major depression–single
episode (296.2), major depression recurrent (296.3), dysthymia (300.40), depres-
sive disorder–unspecified (311.00), bipolar disorder–manic type (296.4), bipolar
disorder–depressed type (296.5), bipolar disorder–mixed type (296.6), manic-
depressive illness (296.7), cyclothymia (301.13), seasonal affective disorder,
manic-depressive illness, primary and secondary depression, psychotic depres-
sion, depressed mood, mania, hypomania, “masked” depression, “early morning”
(premature) arousal, shortened REM sleep latency, increased first REM period
density, sleep-onset REM period. (Excludes paranoid states [297], childhood psy-
choses [299], anxiety disorder [300], somatoform disorders [300].)

Essential Features:

Mood disorders are mental disorders characterized by either one or more
episodes of depression or partial or full manic or hypomanic episodes.
Typically insomnia and, occasionally, excessive sleepiness, are features of
mood disorders.

Mood disorders include bipolar disorder, cyclothymia, major depressive disor-
der, or dysthymia. Patients with bipolar disorders may show cycling between peri-
ods of depression, normal mood, mania, or hypomania. Patients with major
depression only, have depressive episodes; therefore, their disorder is described as
unipolar. Some patients may show a seasonal pattern, with episodes frequently
occurring during the winter months; this finding is more common in patients with
bipolar disorders.
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findings depend on whether the patient has been chronically ill or is experiencing
an acute exacerbation. In patients with disrupted sleep, the following might be
seen: increased sleep latency, waking after sleep onset, sleep fragmentation, and
REM density; decreased total sleep time and slow-wave sleep; shortened REM
latency; and variability in REM time.

Other Laboratory Test Features: Recent research suggests that elevations in
central norepinephrine levels may be associated with psychotic relapse and
reduced sleep efficiency.

Differential Diagnosis: Sleep disturbance due to the psychoses must be distin-
guished from:

1. Insomnia and hypersomnia due to the mood disorders
2. Insomnia and hypersomnia due to disorders of organic etiology such as

periodic limb movement disorder or the sleep apnea syndromes
3. Sedation or akathisia associated with antipsychotic medication
4. Sleep disturbance due to drug-induced psychosis
5. Sleep disturbance due to drug and alcohol withdrawal syndromes
6. Sleep disturbance due to dementia and acute neurologic disorders
7. Sleep disturbance due to post-traumatic stress disorder with paranoia

Diagnostic Criteria: Psychoses Associated with Sleep Disturbance
(292-299)

A. The patient has a complaint of insomnia or excessive sleepiness.
B. The patient has a clinical diagnosis of schizophrenia, schizophreniform dis-

order, or other functional psychosis.
C. Polysomnographic monitoring demonstrates an increased sleep latency,

reduced sleep efficiency, an increased number and duration of awakenings,
and often a reversed first-night effect.

D. The sleep disturbance is not associated with other medical or mental disor-
ders (e.g., dementia).

E. The complaint does not meet diagnostic criteria for other sleep disorders.

Note: State and code the mental disorder and its predominant symptom on axis
A (e.g., brief reactive psychosis associated with insomnia [298.80]). If a psy-
chosis is not associated with a sleep symptom, state and code the psychosis on
axis C.

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Mild insomnia or mild excessive sleepiness, as defined on page 23.
Moderate: Moderate insomnia or moderate excessive sleepiness, as defined on

page 23.
Severe: Severe insomnia or severe excessive sleepiness, as defined on page 23 
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Prevalence: At least 90% of patients with mood disorders have sleep distur-
bances at some time. The point prevalence for major depression is about 6%, with
a lifetime risk for major depression of 15% to 20%. The lifetime risk for bipolar
disorder is approximately 1%.

Age of Onset: Sleep disturbance can occur with mood disorders at any age.
Major depression and bipolar depression with concurrent sleep complaints usual-
ly start between ages 20 and 40 years and are rarely seen in prepubertal years.

Sex Ratio: The sleep disturbance occurs equally in either sex with mood disor-
ders. Females are more susceptible than males to episodes of major depression
and dysthymia, whereas bipolar depression and cyclothymia have more equal rep-
resentation between the sexes.

Familial Pattern: Major depression is 1.5 to 3 times more common in first-
degree relatives of the proband, and bipolar depression is apparently even more
heavily represented in families of affected individuals. Sleep-laboratory studies of
first-degree relatives of depressed patients have also documented an increased
occurrence of some of the abnormalities seen in depressed patients.

Pathology: The disturbed sleep of depressed patients can be associated with a
diminished amplitude or with altered phase relationships of circadian rhythms,
such as core body temperature rhythm, neuroendocrine secretory patterns, and
propensity for REM and slow-wave sleep.

Complications: Depressed or manic patients may engage in self-medication of
their sleep disturbance by using alcohol or sedative-hypnotic medication. This
treatment may lead to the development of drug tolerance or dependence.

Polysomnographic Features: The sleep tracings of depressed patients show
abnormalities in sleep continuity; sleep architecture; and, of particular note, sev-
eral measures of REM sleep. Sleep latency is typically prolonged in younger
depressives; older depressives may fall asleep normally but then experience a con-
tinuity disturbance related to frequent awakenings. Sleep-architecture changes
consist of reduced delta sleep and increased REM sleep. The delta-sleep abnor-
mality often includes a relative shift of delta waves from the first non-REM
(NREM) period to later in the night. This shortened first NREM period results in
an earlier onset of the first REM period (i.e., a short REM latency) which consti-
tutes the most characteristic feature of the polysomnographic findings. This find-
ing also occurs in many dysthymic patients, as well as in some patients with other
mental disorders.

Other REM sleep alterations include an increase in the  density of rapid eye
movements, particularly in the first REM period and most commonly in middle-
aged or elderly patients with depression. Sleep-onset REM (i.e., REM sleep
occurring within 10 minutes of sleep onset) may occur, particularly in older
patients. Many acute and agitated depressions (including psychotic depression)
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Dysthymia (a less severe form of depression formerly referred to as reactive or
neurotic depression), cyclothymia (mild bipolar mood swings), and depressed
mood reactions are also included here because the insomnia seen with these dis-
orders tends to follow the form related to major depression and bipolar disorder.
Another group within the mood disorders is secondary depression, which is
defined as depression occurring in connection with other mental or medical dis-
orders; the sleep findings here are usually different from those associated with
other mood disorders.

A major, and usually recurrent, disturbance in mood, either of a depressive or
manic nature, typically occurs. Although such mood episodes may develop with-
in the context of a life stress, many episodes have no obvious precipitating factors.

The sleep disturbance associated with mood disorders is comprised of two pat-
terns of insomnia that are a part of the diagnostic criteria of the mental disorders.
In depression, the insomnia is characterized by difficulty in falling asleep, which
is inversely related to age, sleep maintenance disturbance, and “early morning”
(premature) awakening; in mania, sleep-onset insomnia occurs and the sleep dura-
tion is short.

The most characteristic feature of the insomnia seen in major depression is the
repeated awakenings, leading to the so-called “early morning” (or premature)
awakening that foreshortens sleep. Waking up too early and not being able to
return to sleep is the cardinal complaint. A complaint of excessive sleepiness or
frequent napping is most commonly associated with milder bipolar depression;
some dysthymic patients also exhibit these features.

Most depressed patients complain of nocturnal restlessness and tired feelings,
whereas patients with hypomania or mania, despite abbreviated sleep, do not com-
plain about the lack of sleep and feel refreshed. Despite the “achy,” “washed-out”
feelings associated with the profound insomnia, most depressed patients are not
objectively sleepy during the day. This finding probably relates to their high degree
of psychophysiologic arousal, making it difficult for them to sleep at any time.

Associated Features: The severity of the insomnia is correlated with the sever-
ity of the mood disturbance, culminating with the most severe insomnia in asso-
ciation with psychotic depression. In general, sleep-onset difficulty is more
prominent for younger patients, whereas sleep continuity is more prominent for
older patients.

Course: The characteristic insomnia associated with depression is frequently a
very early sign of the mood change, often beginning before the clinical depression
has become clearly established. The typical course of the untreated mood disor-
der is to gradually resolve over a period of 6 to 18 months. This illness course can
be considerably shortened with the institution of appropriate mental treatment.
With the initiation of antidepressant drug treatment, the subjective complaint of
insomnia tends to improve more rapidly than does the mood disturbance itself.

Predisposing Factors: Prior episodes of depression increase the risk of further
episodes of depression. Increasing age and greater severity of mood disturbance
are associated with more severe sleep disturbances.
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alter the patient’s subjective complaint (particularly in regard to the type and
degree of sleep-continuity disturbance) as well as the polysomnographic findings
(particularly concerning REM measures).

Although the symptoms of patients with dysthymic disorder overlap clinically
with those of patients suffering from chronic anxiety and personality disorders
with secondary depression, the shortened REM latency and related circadian-
rhythm abnormalities in the distribution of REM sleep are often present in dys-
thymia but are uncharacteristic of anxiety or personality disorders.

Lability of affect with alterations of depressed and excitable phases may be an
early sign of presenile and senile dementia and of other organic mental syndromes
that are associated with sleep disturbances.

REM latency may be shortened in certain sleep disorders that may include a
depressed mood as part of their presentation. In narcolepsy, patients have other
REM features, and their daytime sleepiness is usually more severe than that
reported by a patient with a mood disorder. Sleep apnea may cause chronic REM
deprivation due to repeated arousals; these patients show other symptoms associ-
ated with apnea such as snoring and obstructed breathing. When treated with con-
tinuous positive airway pressure, these patients may show a REM rebound.
Altered REM sleep features resembling those found in mood disorders may also
be seen in patients with acute or chronic sleep deprivation or circadian rhythm
sleep disorders  such as the delayed sleep-phase syndrome.

Diagnostic Criteria: Mood Disorders Associated with Sleep
Disturbance (296-301) 

A. The patient has a complaint of insomnia or excessive sleepiness.
B. The complaint is temporally associated with a diagnosis of mood disorder.
C. The complaint is expected to remit if the mood disorder resolves.
D. Polysomnographic monitoring demonstrates at least one of the following:

1. A shortened REM sleep latency
2. An increased REM density
3. Reduced delta sleep
4. An increased sleep latency, reduced sleep efficiency, and increased num-

ber and duration of awakenings
5. A multiple sleep latency test demonstrates a normal or reduced mean

sleep latency.
E. The patient does not have any medical or other mental disorder that can

account for the symptom.
F. The symptoms do not meet the diagnostic criteria for other sleep disorders

that produce insomnia or excessive sleepiness (e.g., psychophysiologic
insomnia).

Note: State and code the specific mood disorder on axis A along with the pre-
dominant sleep symptom (e.g., major depressive disorder–recurrent, associat-
ed with insomnia [296.3]). If a mood disorder is not associated with the sleep
symptom, state and code the mood disorder on axis C.

Minimal Criteria: A plus B.
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are associated with considerable sleep fragmentation and low REM sleep per-
centage.

The same pattern of sleep disturbance, though less marked, is found to some
extent in depressed children and in young adults with depression and depressed
mood reactions.

Bipolar depression, in contrast to unipolar depression, may be associated with
higher sleep efficiency and complaints of daytime sleepiness, which also may be
seen in patients with a seasonal pattern of depressive episodes who meet the cri-
teria for mild bipolar disorder.

The hypomanic or manic patient is distinguished by a profound inability to fall
asleep. Once asleep, a patient with severe mania will reawaken and be refreshed
after only two to four hours of sleep. In manic conditions, REM sleep latency also
may be short, and the length of stages 3 and 4 sleep may be decreased. Sleep dis-
turbances of varying degrees are seen in patients with hypomania or cyclothymia.
Patients may also alternate between insomnia with mania and mild daytime
sleepiness with depression when an alternating bipolar disorder is the underlying
condition.

A different sleep pattern is usually present in patients with secondary depres-
sion, which can follow a medical illness. These patients usually also show awak-
enings and sleep-continuity disturbances but generally have nearly normal REM-
sleep latencies and a reduced amount of REM sleep.

Sleep-laboratory assessment is a sensitive means of identifying abnormalities in
depressed patients, with at least 90% of depressed patients demonstrating sleep
fragmentation; reduction of NREM stages 3 and 4 sleep; shortened REM latency;
and increased density of rapid eye movements, particularly in the first REM period.

Polysomnography may be useful in establishing the diagnosis of a mood dis-
order or in clarifying difficult diagnostic cases. Polysomnographic data suggest
the existence a biologic component to the mood disorder and support the inclu-
sion of an appropriate medication or electroconvulsive therapy in the overall treat-
ment regimen.

Other Laboratory Test Features: The circadian temperature rhythm may
show a lowered amplitude in the drug-free depressed state, with return to a more
normal rhythm with successful somatic treatment. Abnormalities in growth-hor-
mone secretion in depressed patients may include increased secretion during the
day but decreased secretion during the night. There is also excess secretion of cor-
tisol and a loss of amplitude in the circadian cortisol pattern.

Differential Diagnosis: Sleep disorders, such as those associated with sleep-
induced respiratory impairment and periodic limb movements, must be consid-
ered in the differential diagnosis of fatigue and tiredness. The elderly may have
few symptoms specifically related to these disorders and can be misdiagnosed as
depressed. Conversely, depression may occur in a form that some clinicians refer
to as a “masked” depression (i.e., the existence of a depression disguised by denial
and somatic symptoms).

In both manic and depressed patients, the effects of drugs and alcohol must be
considered in the differential diagnosis of the sleep disturbance. These agents may
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Frequent awakenings occur either with or without anxiety dreams. Patients
may experience ruminative thinking or acute anxiety attacks during periods of
wakefulness while lying in bed, not only at sleep onset but also during awaken-
ing. They may express intense anxiety during the daytime about the inevitability
of each night’s poor sleep. Patients in this category display chronic anxiety, with
features that include: trembling, muscle tension, restlessness, easy fatigability,
shortness of breath, palpitations, tremor, sweating, dry mouth, dizziness, keyed-
up feelings, exaggerated startle response, and difficulty concentrating. In addi-
tion, they may have superimposed specific phobias or personality traits that are
not conducive to personal gratification or coping with stresses in their lives.
Psychosis is not evident, and any accompanying affective symptoms are of lower
intensity and more chronic duration than are those seen in patients with major
depression.

Associated Features: Conditioned qualities due to association of poor sleep
with specific sleep environments or worry focused on inability to sleep may also
be superimposed but are not the basic process here.

Course: Generalized anxiety disorder is a chronic condition lasting for many
years, even lifelong, and the accompanying sleep complaint follows a parallel
temporal course.

Predisposing Factors: None known.

Prevalence: Very common.

Age of Onset: Variable, but usually occurs in early adulthood.

Sex Ratio: Generalized anxiety disorder is thought to occur two to three times
more commonly in women than in men. This finding may contribute to the gen-
erally higher prevalence of insomnia complaints in women; this prevalence has
been found in population studies.

Familial Pattern: Generalized anxiety tends to run in families without a clear
mode of transmission. Studies of nonclinical populations using the Minnesota
Multiphasic Personality Inventory indicate a higher concordance among monozy-
gotic twins in terms of fearfulness and worrying. Such findings strengthen the
clinical impression of a higher incidence of anxiety-related sleep disturbance in
some families.

Pathology. None known.

Complications: Some patients develop sedative or hypnotic abuse, which can
lead to sleep disorders complicating the original condition. Aside from the gener-
al epidemiologic association of reduced sleep time and hypnotic use with
increased long-term mortality, there are no specific data on complications of the
sleep disturbance.
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Severity Criteria: The severity of both the complaint of disturbed sleep and the
polysomnographic abnormalities shows a positive correlation with the severity of
the mood disorder, as measured by rating scales.

Mild: Mild insomnia or mild excessive sleepiness, as defined on page 23.
Moderate: Moderate insomnia or moderate excessive sleepiness, as defined on

page 23.
Severe: Severe insomnia or severe excessive sleepiness, as defined on page 23.

Duration Criteria: The minimum length of the mood disturbance itself is two
weeks; however, the polysomnographic changes may precede overt mood changes
in patients susceptible to relapse or recurrence of their mood disorder.

Acute: 4 weeks or less.
Subacute: More than 4 weeks but less than 2 years.
Chronic: 2 years or longer.
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Anxiety Disorders (300, 308, 309)

Synonyms and Key Words: Generalized anxiety disorder (300.02), anxiety
state unspecified (300.00), social phobia (300.23), simple phobia (300.29), obses-
sive-compulsive disorder (300.30). (Includes adjustment disorder [309.24], post-
traumatic stress disorder [309.89]; excludes panic disorder with agoraphobia
[300.21], panic disorder without agoraphobia [300.01].)

Essential Features:

The anxiety disorders are mental disorders that are characterized by symp-
toms of anxiety and avoidance behavior. The sleep disturbance associated
with anxiety disorders is characterized by a sleep-onset or maintenance
insomnia due to excessive anxiety and apprehensive expectation about one
or more life circumstances.
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B. A long-standing generalized anxiety disorder or other anxiety disorder is
present.

C. The sleep disturbance has followed the time course of the anxiety disorder,
without significant long periods of remission.

D. Polysomnographic monitoring demonstrates both of the following:
1. An increased sleep latency, reduced sleep efficiency, increased frequen-

cy and duration of awakenings
2. An MSLT demonstrates a normal or increased sleep latency

E. No medical or other mental disorder accounts for the sleep disturbance.
F. The symptoms do not meet the diagnostic criteria for other sleep disorders pro-

ducing insomnia (e.g., adjustment sleep disorder, psychophysiologic insomnia).

Note: Specify and code for the type of anxiety disorder and the predominant
sleep symptom on axis A (e.g., generalized anxiety disorder associated with
insomnia [300.02]). If an anxiety disorder is not the cause of a sleep symptom,
state and code the anxiety disorder on axis C.

Minimal Criteria: A plus B plus C.

Severity Criteria:

Mild: Mild insomnia, as defined on page 23.
Moderate: Moderate insomnia, as defined on page 23.
Severe: Severe insomnia, as defined on page 23.

Duration Criteria:

Acute: Less than 1 month.
Subacute: More than 1 month and less than 6 months.
Chronic: 6 months or longer.
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Panic Disorder (300)

Synonyms and Key Words: Panic disorder with agoraphobia (300.21), panic
disorder without agoraphobia (300.01).

Essential Features:

Panic disorder is a mental disorder that is characterized by discrete periods
of intense fear or discomfort with several somatic symptoms that occur
unexpectedly and without organic precipitation. Panic episodes can be asso-
ciated with sudden awakenings from sleep.
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Polysomnographic Features: Polysomnography generally reveals the non-
specific findings of increased sleep latency, decreased sleep efficiency, increased
amounts of stage 1 and stage 2 sleep, and decreased slow-wave sleep; these
changes are often relatively mild. In general, good concordance exists between the
subjective report of sleep and the objective findings. Polygraphic sleep of patients
with generalized anxiety has been reported to be similar to that occurring in
patients with psychophysiologic insomnia, although sleep efficiency improves in
patients with psychophysiologic insomnia when sleep is recorded two nights in a
row. Compared to patients with depression, patients with anxiety have been
reported to have similar sleep efficiency, diminished REM percent, and longer
(relatively normal) REM latencies.

Unlike in patients with major depressive disorder, one night of total sleep
deprivation does not ameliorate symptoms of anxiety or dysphoria in patients with
anxiety. Except for the more extreme cases of objective nocturnal sleep distur-
bance among these patients, there is usually little or no physiologic sleepiness
seen on the multiple sleep latency test (MSLT).

Other Laboratory Test Features: None.

Differential Diagnosis: The common theme of all of these disturbances is
long-standing sleep-onset or maintenance insomnia, which may increase at times
of stress but usually has been present for many years.

Anxiety disorders should be contrasted with adjustment sleep disorder, which
lasts only a few weeks and occurs in the context of a person with relatively good
sleep suddenly experiencing an emotional trauma. In adjustment sleep disorder,
there is no premorbid mental history, and sleep has not been impaired before the
occurrence of a specific stress. Such stress might include death of a relative, hos-
pitalization, a forthcoming examination, or anticipation of a positive but stimulat-
ing event such as a vacation. Although patients with anxiety disorders may ini-
tially attribute their poor sleep to such stresses, a more detailed history clearly
reveals a long-standing sleep and anxiety disturbance preceding that stress. The
disturbance occurs in a person suffering from chronic anxiety or a long-standing
personality disorder who has no evidence of a major affective disorder or schizo-
phrenia. Patients with recurrent nightmares (dream anxiety attacks) include a sig-
nificant number of persons with borderline or schizotypal personality.

Patients with anxiety disorders have some similarities to those with psychophys-
iologic sleep disturbance. As mentioned earlier, polygraphic measures of sleep are
similar, and both groups retrospectively report their nocturnal sleep fairly accurate-
ly (in contrast to persons with sleep-state misperception). In patients with anxiety
disorders, however, the anxiety is generalized, in contradistinction to patients with
psychophysiologic insomnia, in whom the focus of anxiety primarily centers
around the sleep complaint. Conditioned anxiety, however, may be superimposed
upon the basic process of sleep disturbance in this, as in many other disorders.

Diagnostic Criteria: Anxiety Disorders Associated with Sleep
Disturbance (300, 308, 309)

A. The patient has a complaint of insomnia or excessive sleepiness.
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ment time is not temporally associated with the onset of sleep-related panic
attacks. Usually, little or no physiologic sleepiness is seen on the multiple sleep
latency test.

Other Laboratory Test Features: None.

Differential Diagnosis: Panic disorder should be differentiated from sleep ter-
ror. Sleep-terror episodes commence with a loud scream that occurs out of stage
3 or stage 4 sleep. Patients with sleep terrors do not have daytime panic episodes
and do not have agoraphobia. Similarly, panic attacks are not nightmares, which
contain much more mental content and cluster around the early morning hours.

Patients with sleep choking syndrome have a focus of complaint on the inabil-
ity to breathe and do not have daytime panic attacks or agoraphobia. Obstructive
sleep apnea may lead to awakenings with panic-type symptoms.  Other symptoms
of the obstructive sleep apnea syndrome (i.e., snoring, sleepiness) and the absence
of daytime anxiety symptoms distinguish apnea from panic disorder.

Diagnostic Criteria: Panic Disorder Associated with Sleep
Disturbance (300) 

A. The patient has a complaint of an abrupt awakening from sleep or of insom-
nia.

B. The patient has panic disorder with or without agoraphobia.
C. The sleep disturbance follows the time course of the above mental distur-

bance, without significant long periods of remission.
D. Polysomnographic monitoring demonstrates an abrupt awakening with a

sensation of panic out of stage 2 or stage 3 sleep. More rarely, the attack is
triggered at sleep onset.

E. No medical or other mental disorder accounts for the sleep disturbance.
F. The symptoms do not meet the diagnostic criteria for other sleep disorders

producing abrupt awakenings from sleep (e.g., sleep terror or nightmare).

Note: State and code the panic disorder and the predominant sleep symptom on
axis A (e.g., panic disorder without agoraphobia associated with abrupt awak-
enings from sleep [300.01]). If the panic disorder is not the cause of a sleep
symptom, state and code the panic disorder on axis C.

Minimal Criteria: A plus B plus C.

Severity Criteria:
Mild: Mild insomnia, as defined on page 23.
Moderate: Moderate insomnia, as defined on page 23.
Severe: Severe insomnia, as defined on page 23.

Duration Criteria:
Acute: Less than 1 month.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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The panic attack is characterized by a sudden, intense fear or terror of dying.
This feeling of impending doom is a common feature of panic attacks. The symp-
toms also include dizziness, choking, palpitations, trembling, chest pain or dis-
comfort, sweating, etc. Episodes that occur during sleep are associated with a sud-
den awakening and the onset of typical symptoms. The patient is subsequently
hyperaroused and has difficulty returning to sleep.

Most patients have daytime panic attacks and symptoms of agoraphobia char-
acterized by a fear of being in places or situations from which escape is difficult
or embarrassing. Common situations include being alone, in a crowd, on a bridge,
or traveling in a bus, train, or car.

Associated Features: The relationship to major depressive disorder is poorly
understood, although depressive episodes occur in up to 50% of patients with
panic attacks; some family studies suggest significant overlap.

Course: Panic disorder usually begins in young adulthood. It is a chronic condi-
tion lasting for many years, and the accompanying sleep complaint follows a par-
allel temporal course. Many clinicians have the impression that the prevalence of
panic disorder declines in old age, suggesting that there has been some decrease
in symptomatology.

Predisposing Factors: Adults with panic disorder often have histories of child-
hood separation anxiety disorder such as refusal to go to school.

Prevalence: Panic disorder has a six-month prevalence of 0.5% to 1.0%.

Age of Onset: The average age of onset is the late 20s.

Sex Ratio: Panic disorder is thought to occur two to three times more common-
ly in women than in men.

Familial Pattern: Panic disorder tends to run in families without a clear mode
of transmission. There is an increased concordance among monozygotic twins by
a ratio of roughly five or six to one.

Pathology: None known.

Complications: Panic disorder can be associated with the development of ago-
raphobia, secondary depressive symptoms, and alcoholism. Some patients devel-
op sedative or hypnotic abuse, which can lead to sleep disorders complicating the
original condition.

Polysomnographic Features: As compared to controls, patients with panic
disorder may have marginally increased sleep latency and decreased sleep effi-
ciency. Panic episodes tend to occur in non-REM sleep, particularly in stage 2,
toward the transition to slow-wave sleep. Although more rare, the panic attack
may occur at sleep onset. There is an increase in movement time, but this move-
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an exacerbation or even precipitation of loud snoring or sleep apnea. Acute alco-
hol use in the daytime exacerbates sleepiness that might occur for any other rea-
son, including the usual afternoon sleepiness associated with the circadian rhythm
of alertness; this sleepiness disrupts performance and contributes to accidents
even when the sleepiness is not associated with significant intoxication.

Toxic conditions, such as Korsakoff’s psychosis, alcoholic liver disease, and
encephalopathy, can result from chronic alcohol intake. These toxic effects can in
themselves disrupt sleep continuity and sleep onset.

During early alcohol abstinence, delirium tremens can occur  and are associat-
ed with and often preceded by a profound insomnia; the delirium includes appar-
ent intrusion and continuation of anxious “dreamlike” mentation into wakefulness.

Course: Alcohol abuse often begins in adolescence or early adulthood and
reaches a peak cause of hospital admissions in persons in the late 30s or 40s.
There are often spontaneous remissions of alcohol abuse. The sleep disturbances
occur early in the course of excessive alcohol intake, reach a peak when the alco-
hol abuse peaks, and continue after the alcohol abuse terminates. There is a grad-
ual recovery from the sleep disturbance, which may last as long as two years over
the long-term abstinence period. Sleep quality generally improves, with increas-
ing deeper sleep and, possibly, some decrease in the amount of dreaming. Some
patients never seem to recover to their normal sleep patterns, even after years of
abstinence.

Predisposing Features: A positive family history for alcoholism is often noted,
with the patient showing features of insecurity, independence, immaturity, and
depression.

Moderate alcohol potentiates the sleepiness caused by other sleep disorders
such as insufficient sleep; this potentiation is particularly acute in adolescents and
young adults.

Prevalence: Alcohol abuse occurs in about 10% of the population.

Age of Onset: Excessive alcohol use usually begins in late adolescence or early
adult life. Although onset can occur at any age, the onset of alcoholism after age
45 years is rare.

Sex Ratio: Alcoholism has a male preponderance of between 2:1 and 5:1.

Familial Pattern: Alcohol abuse has been found to have a strong familial pat-
tern, but no evidence exists that the sleep disturbance associated with alcohol
abuse or dependency tends to run in families.

Complications: Acute sleepiness and mental impairment induced by alcohol
use in the daytime have been associated with increased accidents, particularly
motor vehicle accidents. Even when blood-alcohol levels are too low to indicate
significant performance impairment from the alcohol alone, the combination of
alcohol intake and sleepiness appears to affect performance.
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Alcoholism (303, 305)

Synonyms and Key Words: Chronic alcoholism (303.9), acute alcoholism
(303.0), alcohol dependence-intoxication, alcohol withdrawal, alcohol abstinence,
REM rebound. (Includes alcohol abuse [305.00], alcoholic psychoses [291],
Korsakoff’s psychosis [291.1], delirium tremens [291].)

Essential Features:

Alcoholism refers to excessive alcohol intake and applies to both alcohol
abuse and dependency. Insomnia or excessive sleepiness is a common fea-
ture of alcoholism.

Acute alcohol use produces increased sleepiness, starting about 30 minutes
after consumption and lasting for four hours, depending upon the amount of alco-
hol consumed. Alcohol use before bed reduces the amount of wakefulness for the
first three to four hours of sleep, but the amount of wakefulness increases during
the last two to three hours of sleep. Sometimes the number of dreams, particular-
ly anxiety dreams, increases.

Chronic, excessive alcohol use may be initially associated with some sleep
improvement, with very deep sleep and increased arousal thresholds. The amount
of snoring increases. After several days of continued alcohol consumption, sleep
becomes fragmented, with short periods of deep sleep interrupted by brief
arousals or periods of restlessness. Increasing the alcohol intake temporarily
reduces the sleep fragmentation but may also lead to a stuporous state.

Abstinence following chronic excessive alcohol use is first characterized by
profound sleep disruption, including occasional nights of very little sleep; during
sleep periods, nightmares and other anxiety dreams are sometimes pronounced.
Gradually, sleep continuity improves and anxiety dreams decrease over the first
two weeks of abstinence (short-term abstinence period). Light sleep with apparent
vulnerability to other sleep-disrupting factors (environment or psychologic) is
characteristic during short-term abstinence and persists after this two-week period.

Associated Features: Acute alcohol use shortly before sleep onset is associat-
ed with an increased incidence of bed-wetting, sleep terrors, and sleepwalking and
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Diagnostic Criteria: Alcoholism Associated with Sleep Disturbance
(303, 305)

A. The patient has a complaint of insomnia or excessive sleepiness.
B. The patients has a diagnosis of alcoholism.
C. Polysomnographic monitoring during alcohol abuse demonstrates the following:

1. Increased slow-wave sleep in the first half of the night
2. Increased REM and wakefulness in the second half of the night and dur-

ing alcohol withdrawal
3. Reduced total sleep time and sleep fragmentation
4. Reduced slow-wave sleep, with only gradual recovery over two years

and during abuse or withdrawal
5. A multiple sleep latency test demonstrates a mean sleep latency of less

than 10 minutes.
D. The findings are not associated with any other medical or mental disorder.
E. The findings do not meet the diagnostic criteria for other sleep disorders.

Note: If nightmares are a prominent feature, state and code nightmares on axis
A along with the diagnosis of alcoholism. State and code alcoholism on axis A
along with the predominant sleep symptom (e.g., alcoholism associated with
insomnia [303]).

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Mild insomnia or mild excessive sleepiness, as defined on page 23.
Moderate: Moderate insomnia or moderate excessive sleepiness, as defined on

page 23.
Severe: Severe insomnia or severe excessive sleepiness, as defined on page 23.

Duration Criteria:

Acute: 3 months or less.
Subacute: More than 3 months but less than 1 year.
Chronic: 1 year or longer.
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The early promotion of sleep followed by disruption of sleep later in the sleep
period and by rather rapid development of tolerance to the sleep promoting effects
of alcohol can lead to an increasing use of alcohol to improve sleep quality. For
some individuals, this tolerance represents the early stage of alcohol abuse.

The sleep loss experienced during alcohol withdrawal is one of the major dis-
comforts experienced during alcohol withdrawal; this insomnia contributes to the
return or continuation of alcohol use. Profound insomnia on withdrawal often pre-
cedes and may be a contributing factor to development of delirium tremens.

Alcohol abuse can often be associated with the use and abuse of other psy-
choactive drugs.

Polysomnographic Features: Acute alcohol use before bed reduces the
amount of awake time and reduces the amount of REM sleep while increasing that
of slow-wave sleep for the first three to four hours of sleep. In the last two to three
hours of sleep, wakefulness and REM sleep (REM rebound) are increased. After
several days of continued excessive alcohol consumption, sleep becomes frag-
mented and is marked by multiple arousals, increased slow eye movements dur-
ing stage 2 sleep, and increased alpha electroencephalographic activity during
slow-wave sleep. Increasing the alcohol intake temporarily reduces the sleep frag-
mentation but not the polysomnographic signs of arousal during sleep.

Short-term abstinence following chronic excessive alcohol consumption
shows: profound sleep disruption, including occasional nights with very short
total sleep time; fluctuations in the amount of REM sleep, which is generally
increased (REM rebound) for the first few days; and profound reduction or even
absence of slow-wave sleep. Total sleep time and REM sleep characteristics grad-
ually recover to normal values during the first two weeks of abstinence. Slow-
wave sleep, however, may not show any significant increase to normal levels dur-
ing short-term abstinence; instead, slow-wave sleep shows a very gradual recov-
ery that may take as long as two years during long-term abstinence. During long-
term abstinence, there also appears to be a general reduction in the number of
awakenings from sleep, with some gradual decrease in REM time. Tolerance to
the short-term effects of alcohol on sleep and the patient’s behavioral experience
of desire for alcohol both correlate inversely with the changes in slow-wave sleep.
Gradual improvements in sleep and reduced desire for alcohol occur during this
protracted abstinence period. Some individuals, however, may never show signif-
icant or complete recovery of slow-wave sleep.

Other Laboratory Test Features: Excessive alcohol use is associated with
varied laboratory-test abnormalities, particularly those of the liver function test.

Differential Diagnosis: Early morning sleep disruption can occur in depression
and circadian rhythm sleep disorders as well as in acute and chronic alcohol use.
The numerous sleep disorders that can produce excessive sleepiness need to be
differentiated.

The history of alcohol use is essential for the diagnosis. It is important to note
that the sleep disrupting effects following chronic excessive alcohol consumption
can persist for up to two years and perhaps even longer in some individuals.
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Essential Features:

Cerebral degenerative disorders are slowly progressive conditions charac-
terized by abnormal behaviors or involuntary movements, often with evi-
dence of other motor system degeneration.

These disorders can produce sleep disturbances and abnormal polysomno-
graphic features. Symptoms can include insomnia, excessive sleepiness, or abnor-
mal movement activity. Circadian sleep-wake cycle disturbances also can occur.

Associated Features: Movements during sleep, particularly during NREM
stages 1 and 2, are common. Fragmentary myoclonus, periodic arm or leg move-
ments, dystonic postures, and prolonged tonic contractions of one or more limbs
suggest the possibility of a degenerative movement disorder.

Course: Usually slowly progressive.

Predisposing Factors: Variable.

Prevalence: The incidence of sleep disturbance has not been systematically
studied in these diseases, but it probably increases over the duration of the disease.

Age of Onset: The onset is variable, depending upon the underlying disorder.
Some of the disorders have a specific age of onset (e.g., torsion dystonia com-
monly presents between ages 6 and 14 years, and Huntington’s disease usually
occurs in the fourth decade of life).

Sex Ratio: Variable.

Familial Pattern: Variable.

Pathology: Variable, depending on the disease. There usually is evidence of
degenerative central nervous system abnormalities; however, with some disorders,
such as torsion dystonia, no definite neuropathologic abnormalities have been
found.

Complications: Variable.

Polysomnographic Features: Sleep fragmentation is common. Other features
that may be present include tonic or phasic limb contractions, isolated elec-
tromyographic activity, and periodic leg movements. Respiratory irregularities
may be seen if the movement disorder affects the pharynx, larynx, or chest wall.

Depending on the particular disease and its severity, the following additional
features may be seen: reduced amounts of REM sleep and stage 3 and stage 4
sleep (olivopontocerebellar degeneration, spinocerebellar degeneration,
Huntington’s disease) or complete absence of REM sleep (spinocerebellar degen-
eration), increased muscle tone during some or all of REM sleep (olivoponto-
cerebellar degeneration, spinocerebellar degeneration), slowed REM or reduced
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Sleep Disorders Associated with Neurologic Disorders

Neurologic disorders that are commonly associated with sleep disturbance are
listed and described here. Cerebral degenerative disorders, dementia, and Par-
kinsonism are commonly recognized neurologic disorders that are associated with
sleep disturbance. Epilepsy may be exacerbated by sleep disturbance; epileptic
phenomena may occur predominantly during sleep. Therefore, the term sleep-
related epilepsy is used to denote those forms of epilepsy that are highly associ-
ated with the sleep state. Because of its pure association with non-REM (NREM)
sleep, electrical status epilepticus of sleep is not included in the sleep-related
epilepsy text but is described separately. Headaches, particularly migraine and
cluster headaches, can occur predominantly in sleep; therefore, information is
presented under the heading of sleep-related headaches.

Cerebral Degenerative Disorders (330-337)

Synonyms and Key Words: Huntington’s disease (333.4), torsion
dystonia–idiopathic (333.6), torsion dystonia–symptomatic (333.7), musculorum
deformans (333.6), spastic torticollis (333.83), blepharospasm (333.81), heredi-
tary progressive dystonia (333.6), segmental dystonias and dyskinesias (333.82),
olivopontocerebellar degeneration (333.0), hereditary ataxias (334.2), spinocere-
bellar degeneration (334.8), Rett syndrome (333.99). (Excludes Parkinsonism
[332-333], dementia [331], anterior horn cell disease [335], other spinal cord dis-
ease [336], fatal familial insomnia [337.9].)
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Moderate: Moderate insomnia or moderate sleepiness, as defined on page 23,
occasionally associated with abnormal movement activity.

Severe: Severe insomnia or severe sleepiness, as defined on page 23, associat-
ed with severely abnormal movements during sleep.

Duration Criteria:

Acute: 3 months or less.
Subacute: More than 3 months but less than 1 year.
Chronic: 1 year or longer.
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Dementia (331)

Synonyms and Key Words: Alzheimer’s disease (331.0), Pick’s disease
(331.1), senile degeneration of brain (331.2), communicating hydrocephalus
(331.3), obstructive hydrocephalus (331.4), nonreversible dementia, sundown
syndrome, nocturnal delirium, nocturnal confusion, nocturnal wandering, acute
brain syndrome, acute confusional state, nocturnal hyperactivity.

Essential Features:

Dementia refers to a loss of memory and other intellectual functions due to
a chronic, progressive degenerative disease of the brain. Sleep disturbance
in demented patients is characterized by delirium, agitation, combativeness,
wandering, and vocalization without ostensible purpose and occuring dur-
ing early evening or nighttime hours.

Patients with dementia have fragmented sleep with frequent awakenings, and
they may have difficulty in initiating sleep or with early morning awakening. The
sleep disturbance that is characterized by nocturnal wandering and confusion is
often termed the sundown syndrome. Patients may become confused or disorient-
ed and may present management problems for care givers or nursing staff. Typical
patterns include wandering outside of the house, turning on kitchen appliances,
accidentally breaking household items, and shouting inappropriately. These
behaviors may also occur during the daylight hours.
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REM density (Huntington’s disease, olivopontocerebellar degeneration, spin-
ocerebellar degeneration), low-amplitude electroencephalography (EEG)
(Huntington’s disease), poorly formed or absent sleep spindles (torsion dystonia,
Rett’s syndrome), central or obstructive sleep apnea (spinocerebellar degenera-
tion, olivopontocerebellar degeneration), increased numbers of arousals and
awakenings, complex behavior during REM sleep, and epileptiform EEG activity
(Rett syndrome).

Other Laboratory Test Features: Brain-imaging tests may be indicated. An
EEG with appropriate activating procedures may be necessary if a seizure disor-
der is suspected.

Differential Diagnosis: The differential diagnosis includes drug toxicity, con-
version reactions, and various other nonprogressive neurologic and mental disor-
ders. Other movement disorders that may be unassociated with the cerebral
degeneration (such as restless legs syndrome, periodic limb movement disorder,
REM sleep behavior disorder, nocturnal paroxysmal dystonia, sleep bruxism, and
rhythmic movement disorder) need to be differentiated.

Huntington’s disease and other degenerative disorders may be accompanied by
depression or other mental illnesses that contribute to sleep disturbances.
Medications used to treat the disorders also may induce sleep disturbance.

Diagnostic Criteria: Cerebral Degenerative Disorders (330-337)

A. The patient has a complaint of insomnia or excessive sleepiness, or an
observer reports that the patient has insomnia. There may be abnormal body
movements or an alteration in the number of movements during sleep.

B. The patient has a diagnois of a degenerative nervous system disorder (e.g.,
Huntington’s disease).

C. Polysomnographic monitoring demonstrates one or more of the following:
1. Reduced sleep efficiency, increased number and duration of awakenings
2. Abnormal movement activity during the sleep period
3. A multiple sleep latency test demonstrates a mean sleep latency of less

than 10 minutes
D. The symptom is not associated with a mental disorder.
E. Other sleep disorders can be present.

Note: Specify and code the particular degenerative disorder on axis A, followed
by the specific symptom (e.g., axis A, Huntington’s disease associated with
abnormal movements during sleep [333.4]). If a primary sleep disorder such as
irregular sleep-wake pattern is the predominant disorder of sleep, specify both
the primary sleep disorder and the degenerative cerebral disorder on axis A.

Minimal Criteria: A plus B plus D.

Severity Criteria:

Mild: Mild insomnia or mild sleepiness, as defined on page 23.



DEMENTIA 239

Other Laboratory Test Features: Computed tomographic scanning and 
magnetic resonance imaging may show evidence of cerebral atrophy.
Neuropsychologic testing demonstrates deficits consistent with the diagnosis of
dementia.

Differential Diagnosis: Sleepwalking, psychomotor epilepsy, REM sleep
behavior disorder, and insomnia due to mental disorders need to be considered in
the differential diagnosis.

The diagnosis of Alzheimer’s disease should be made only after the exclusion
of other reversible causes of dementia such as sepsis, alcoholism, uremia, hepat-
ic failure, electrolyte imbalance, thyroid dysfunction, nocturnal hyperglycemia,
acid-base imbalance, or toxic conditions. In addition, during hospitalization, 10%
to 15% of patients may show transient periods of nocturnal agitation.

Diagnostic Criteria: Dementia Associated with Sleep Disturbance (331)

A. The patient has a complaint of insomnia, excessive sleepiness, or nocturnal
confusion, or the caretaker observes these behaviors.

B. The patient experiences frequent awakenings, daily sleep episodes, or noc-
turnal confusion.

C. The sleep disturbance is associated with a diagnosis of dementia (e.g.,
Alzheimer’s disease).

D. One or more of the following features may be present:
1. Nocturnal wandering, with inappropriate activities
2. Agitation, combativeness
3. Confusion, disorientation, or frank delirium

E. Polysomnographic monitoring demonstrates both of the following:
1. Poor sleep efficiency, with an increase in the number and duration of

awakenings
2. A multiple sleep latency test demonstrates increased sleepiness

F. Other medical disorders may be present but do not account for the primary
symptoms.

G. Other sleep disorders (e.g., periodic limb movement disorder, obstructive
sleep apnea syndrome), may be present but do not account for the primary
symptoms.

Note: The diagnosis is stated and coded under the particular form of dementia
with the appropriate symptom modifier (e.g., Alzheimer’s disease associated
with insomnia [331.0]).

Minimal Criteria: B plus C.

Severity:

Mild: The patient has mild memory loss, is oriented, has selected impairment
on formal testing (e.g., serial 7s) or in personal life (e.g., balancing check-
book, geographic confusion), has impaired complex reasoning and new
learning, has maintained social skills, and is able to provide self care.
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Associated Features: Some demented patients present with excessive sleepi-
ness in conjunction with nocturnal sleep disruption, which may be related to the
fragmented 24-hour sleep-wake pattern.

Course: The sleep disturbance follows the course of the dementia. The sundown
syndrome appears to be present only in the most advanced stage of dementia and
may be present intermittently.

Predisposing Factors: The presence of other sleep disorders (such as insomnia
due to mental disorders, periodic limb movement disorder, or the sleep apnea syn-
dromes) may predispose the patient to developing more severe sleep disruption.
Sundowning may be exacerbated by physical illness in a demented patient. In one
recent preliminary study institutionalized elderly, urinary incontinence, increased
frequency of bed checks, and better physical health were associated with sun-
downing. The nocturnal confusion may follow awakenings from REM sleep.

Prevalence: The general prevalence of sleep-related problems is not known, but
sleep complaints commonly occur in patients with dementia. Sundown syndrome
has been estimated to occur in 12% of a mixed group of demented and nonde-
mented institutionalized patients.

The prevalence of undifferentiated severe dementia has been estimated at
approximately 5% of patients over 65 years of age and approximately 15% of
those over 85 years of age.

Sex Ratio: After adjusting for life expectancy, there are few differences in the
prevalence of dementia.

Familial Pattern: None known. Recent advances in molecular biology indicate
that a specific Alzheimer’s gene may be present on chromosome 14, 19, or 21 in
at least some familial cases.

Pathology: The sleep disturbance and the sundown syndrome may reflect neu-
ropathologic degeneration of the suprachiasmatic nucleus and of other sleep-
maintenance systems. Studies suggest the persistence of the circadian temperature
rhythm in dementia.

Complications: Sleep disturbance is a common reason for institutionalizing
demented patients. Patients with sundown syndrome may inadvertently injure
themselves or others. More typically, family life is disrupted.

Polysomnographic Features: Demented patients show increased sleep frag-
mentation, lower sleep efficiency, decreased stage 3 and stage 4 sleep, and
decreased REM sleep as a percentage of total sleep time. REM-latency findings
remain equivocal. Fragmentation of the major sleep episode may be present, with
excessive sleepiness documented on multiple sleep latency testing. No
polysomnographic studies of the sundown syndrome have been reported.
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unaided, the need to arise to go to the bathroom, the inability to turn over in bed,
painful leg cramps, vivid dreams and nightmares, back pain, limb jerks, and visu-
al hallucinations.

Characteristic sleep abnormalities include sleep fragmentation, often associat-
ed with episodic daytime somnolence; total sleep-wake cycle reversal is some-
times observed. At least six factors contribute to the sleep disturbance in these
patients. First, sleep-wake regulation appears to be affected, possibly by the neu-
rochemical changes of the disease, resulting in sleep disruption and reduced
amounts of REM and slow-wave sleep. Second, bradykinesia and rigidity can
reduce the number of normal body shifts during sleep, leading to discomfort and
increased frequency of awakenings. Third, periodic leg movements, tremor, or
medication-induced myoclonic movements can produce arousals and can be dis-
ruptive to the sleep of bedpartners. Fourth, abnormal upper-airway and chest-wall
motor activity can produce disordered breathing, which disturbs sleep. Fifth, cir-
cadian rhythms and the sleep-wake schedule can be disrupted by medications or
by the disease process itself, leading to nighttime insomnia and daytime fatigue
and sleepiness. Sixth, the medications commonly used to treat parkinsonism
(dopamine agonists and anticholinergic medications) can produce sleep disrup-
tion, including increased numbers of arousals and awakenings and decreased
amounts of REM sleep. On the other hand, dopamine agonists can improve sleep
by reducing nocturnal rigidity. Dementia occurs in 15% to 30% of patients with
Parkinson’s disease; in these patients, a breakdown in the sleep-wake cycle is
more likely to occur and is characterized by frequent nocturnal awakenings, day-
time somnolence, and intermittent confusion that worsens in the evening.

Drug treatment of parkinsonism can (1) improve sleep disturbance due to such
symptoms of the disease as rigidity or bradykinesia, (2) alter or exacerbate previ-
ously existing sleep disorders, or (3) create new complaints. Ascribing sleep com-
plaints to treatment requires demonstration that symptoms vary with changes in
the drug regimen. The symptoms must be differentiable from those ascribable to
age or to the severity and duration of disease. Medication-induced sleep com-
plaints are frequently encountered in patients with parkinsonism who are treated
with levodopa and bromocriptine; these complaints can occur in up to 80% to
90% of such patients. Vivid dreaming, nocturnal vocalizations, sleep terrors,
sleepwalking episodes, nocturnal myoclonic activity, and disorders of the sleep-
wake cycle have been reported and appear to be related to the amount and dura-
tion of levodopa treatment. Symptoms improve when levodopa administration is
restricted to earlier hours of the day and can clear when the drug is discontinued.
Symptoms are often exacerbated when other parkinsonism medications are con-
comitantly employed.

Associated Features: The most severe sleep-related complaints in parkinson-
ism appear to involve toxicity induced by parkinsonism drugs. Vivid visual hallu-
cinations induced by levodopa are more commonly reported than are auditory,
tactile, or olfactory hallucinations. A formal thought disorder is rarely encoun-
tered, and hallucinations are frequently recognized as illusions. Other signs of
drug toxicity or drug resistance are present in a higher prevalence in patients with
sleep complaints, and include nocturnal dystonia (usually of the feet and legs);
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Corresponds approximately to Global Deterioration Scale (GDS) (Reisberg
et al. 1982) rating of 1 to 4, Clinical Dementia Scale (CDR) (Berg et al.
1984) rating of 0 to 1, and Activities of Daily Living (ADL) (Katz et al.
1963) category A.

Moderate: The patient has a pervasive cognitive decline, is typically disorient-
ed, confuses relevant personal information (e.g., personal phone number), has
trouble counting or spelling, retains some overlearned material (e.g., names
of children), is likely to have undergone a personality change, and requires
some assistance in ADL (e.g., bathing, dressing, toileting). Corresponds to
GDS rating of 5-6, CDR rating of 2, and ADL categories of B-D.

Severe: The patient has complete mental confusion, may know only name, has
no recognition memory, and cannot provide self care but may be able to feed
self with assistance. Speech is virtually absent. Corresponds approximately
to GDS rating of 7, CDR rating of 3, and ADL categories E-G.

Duration Criteria:

Acute: Less than 3 months.
Subacute: More than 3 months but less than 1 year.
Chronic: 1 year or longer.
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Parkinsonism (332-333)

Synonyms and Key Words: Parkinson’s disease (332.0), paralysis agitans
(332.0), drug-induced parkinsonism (332.1), Shy-Drager syndrome (333.0), mul-
tisystem atrophy (330.0), striatonigral degeneration (330.0), progressive supranu-
clear palsy (333.0), levodopa-induced sleep disturbances (332.1), Parkinson’s-
ALS-dementia complex, shaking palsy. (Includes postencephalitic parkinsonism
[049.8].)

Essential Features:

Parkinsonism refers to a group of neurologic disorders characterized by
hypokinesia, tremor, and muscular rigidity. Insomnia is the most common
sleep-related symptom in patients with parkinsonism.

Apart from insomnia, which is the most common complaint in patients with
parkinsonism, other sleep-related difficulties include the inability to get out of bed
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2. Tremor: Tremor is much less frequent during sleep than during wakefulness
and usually disappears at sleep onset. However, tremor may reappear for 5
to 15 seconds during arousals, sleep-stage changes, stage 2 sleep, or just
before or after a REM period. Tremor is rarely seen in sleep stages 3 and 4.

3. Dystonia/Rigidity: Rarely, prolonged tonic contractions lasting minutes to
hours may occur in one or more limbs during sleep.

4. Movements: Periodic leg movements, repetitive muscle contractions, isolat-
ed twitches, and brief electromyographic (EMG) bursts without associated
movement are frequent during REM and non-REM (NREM) sleep.
Blepharospasm and repeated blinking may occur at sleep onset.

5. Atypical Sleep: REM fragmentation, EMG suppression in the absence of
eye movements, electroencephalographic desynchronization, REMs in the
absence of characteristic electroencephalographic changes or EMG sup-
pression, REMs during NREM sleep, poorly formed or absent sleep spin-
dles, slowing of waking electroencephalography with poor differentiation
of wake and stage 1 sleep may all be present.

6. Respiration: Central and obstructive apneas, episodes of hypoventilation,
and disorganized patterns of inspiration can occur, particularly in patients
with autonomic abnormalities.

Low doses of dopamine agonists tend to improve sleep, whereas higher doses
cause sleep disruption. The timing of dopaminergic medication has a marked
effect on sleep. Evening doses of levodopa tend to prolong sleep latency, increase
REM latency, and shift REM sleep into the second half of the night, while awak-
enings in the second half of the night are reduced. With sustained treatment, the
disruptive effects of the medications on sleep are usually reduced; however, sleep
disruption can increase with chronic levodopa therapy. Withdrawal of levodopa is
not associated with REM rebound, though normalization of sleep can occur.

Multiple sleep latency testing (MSLT) or daytime polysomnographic recording
can show daytime sleepiness. In some patients with daytime sleepiness, back-
ground slowing during wakefulness can be seen. Behavioral transitions between
apparent wakefulness and sleep can occur with little alteration in polysomno-
graphic features.

Polysomnographic features of related conditions:

Progressive Supranuclear Palsy: Sleep fragmentation, tonic contractions and
tonic EMG activity, periodic leg movements, irregular isolated twitches,
decreased REM sleep, poorly formed or absent spindles, slowing of waking
EEG, poor differentiation of wake from sleep, and poor differentiation of the
stages of sleep.

Shy-Drager Syndrome: Sleep fragmentation, decreased REM sleep, respirato-
ry irregularities (central or obstructive sleep apnea, arrhythmic respirations),
cardiac arrhythmias, and rapid changes of blood pressure.

Other Laboratory Test Features: Neurologic tests are usually not helpful in
diagnosing parkinsonism or the associated sleep alterations, other than to rule out
other neurologic disorders.

242 NEUROLOGICAL DISORDERS

choreiform movements of the limbs, face, and axial muscles; and erratic response
to medication (on-off phenomenon).

Course: Sleep complaints in patients with parkinsonism generally worsen as the
disorder progresses and the duration of treatment lengthens. Prevalence data sug-
gest that sleep fragmentation precedes altered sleep behavior and nocturnal
myoclonus. Escalation of levodopa dosage frequently leads to increased sleep-
related complaints.

Predisposing Factors: The use of parkinsonism medications is the most com-
mon predisposing factor for the development of a sleep disorder. Associated
depression or dementia also contributes to an increased likelihood of sleep com-
plaints.

Prevalence: Parkinson’s disease affects about 0.1% to 0.3% of the population;
the prevalence may be as high as 20% of persons over 60 years of age. Sixty per-
cent to 90% of persons who seek medical treatment for Parkinson’s disease have
sleep complaints. All ethnic groups are at risk.

Age of Onset: In about two thirds of patients, the onset is between the age of 50
and 60 years. Occasionally, the age of onset may be as early as the third decade.

Sex Ratio: No difference. 

Familial Pattern: Parkinson’s disease is not genetically transmitted.

Pathology: Accelerated loss of the pigmented, dopaminergic neurons of the sub-
stantia nigra, particularly the pars compacta, is a characteristic finding in
Parkinson’s disease, and some remaining neurons contain Lewy bodies.
Pathologic changes are present in the pigmented neurons of the locus coeruleus
and the dorsal nucleus of the vagus. Basal ganglia dopaminergic content is
reduced, and there are alterations of brain norepinephrine, serotonin, and several
neuropeptides. Alterations of dopamine, serotonin, and norepinephrine and
metabolism may contribute to the sleep-related complaints.

Complications: Sleep complaints can be exacerbated by drug therapy and tox-
icity. The onset of dementia is also likely to be associated with increasing sleep
disturbance.

Polysomnographic Features: There are no definitive polysomnographic fea-
tures for the diagnosis of sleep disturbance due to parkinsonism. The following
polysomnographic features are commonly seen:

1. Sleep Fragmentation: Increased numbers of awakenings and arousals, pro-
longed sleep latency, increased wake time during sleep, and decreased per-
centage of REM sleep are characteristic features that generally worsen with
increasing disease severity.
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Duration Criteria:

Acute: 3 months or less.
Subacute: More than 3 months but less than 1 year.
Chronic: 1 year or longer.
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Fatal Familial Insomnia (337.9)

Synonyms and Key Words: Fatal progressive insomnia with dysautonomia,
familial thalamic degeneration, anterior and dorsomedial thalamic nuclei, thalam-
ic insomnia.

Essential Features:

Fatal familial insomnia is a progressive disorder that begins with a diffi-
culty in initiating sleep and leads to total lack of sleep within a few months
and, later, to spontaneous lapses from quiet wakefulness into a sleep state
with enacted dreams (oneiric stupor).

Autonomic hyperactivity, with pyrexia, salivation, hyperhidrosis, tachycardia,
and tachydyspnea is present. In the late stages of the disorder, there are somato-
motor disturbances, with dysarthria, tremor, spontaneous and reflex myoclonus,
dystonic posturing, and a positive Babinski sign. The disorder progresses to an
unarousable coma and finally death.

Cognitive function is retained until impaired alertness makes testing impossible.

Associated Features: Extreme body wasting and adrenal insufficiency occur in
the terminal stages. Bronchopulmonary infections are also present.

Course: The course is one of relentless worsening of symptoms, especially of
autonomic dysfunctions. The disorder is always fatal, usually within 7 to 13
months after onset of symptoms.

Predisposing Factors: Not known.

Prevalence: Not known, but apparently rare.
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Differential Diagnosis: Other causes of sleep fragmentation need to be exclud-
ed. Periodic movements of sleep, sleep apnea, and circadian rhythm disorders
may present with similar findings. Depression may be concomitantly present and
may give rise to similar symptoms and findings.

Diagnostic Criteria: Parkinsonism Associated with Sleep Disturbance
(332-333)

A. The patient has a complaint of insomnia or excessive sleepiness. The com-
plaint occasionally may be one of altered dreaming or of abnormal motor
activity that is disturbing to a bedpartner.

B. Frequent awakenings or daily sleep episodes with or without abnormal
motor activity during the sleep period are present.

C. The patient has a diagnosis of parkinsonism.
D. One or more of the following features may be present:

1. Tremors during arousals or light sleep
2. Tonic contractions in one or more limbs during sleep
3. Repetitive muscle contractions or isolated twitches
4. Relative immobility during sleep
5. Dystonic movements

E. Polysomnographic monitoring demonstrates both of the following:
1. A decreased sleep efficiency, with an increase in the number and dura-

tion of awakenings
2. One or more of the following:

a. Tremors during the sleep period
b. Tonic contractions
c. EMG burst activity
d. Dissociated REM sleep
e. Reduced spindle activity

3. A multiple sleep latency test demonstrates increased sleepiness
F. Other medical or mental disorders (e.g., treatable causes of dementia, depres-

sion, etc.) may be present but do not account for the primary symptoms.
G. Other sleep disorders (e.g., periodic limb movement disorder, obstructive

sleep apnea syndrome) may be present but do not account for the primary
symptoms.

Note: The type of parkinsonism should be stated and coded on axis A (e.g.,
Shy-Drager syndrome [333.0]). The Shy-Drager syndrome may also be associ-
ated with obstructive and central sleep apnea syndromes and, if so, should be
stated and coded on axis A along with the sleep-related respiratory disorder.

Minimal Criteria: B plus C.

Severity Criteria:
Mild: Mild insomnia or mild excessive sleepiness, as defined on page 23.
Moderate: Moderate insomnia or moderate excessive sleepiness, as defined on

page 23.
Severe: Severe insomnia or severe excessive sleepiness, as defined on page 23.
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2. Dissociated REM sleep
3. Myoclonus and tremorlike muscle activity

G. The symptoms are not the result of another medical or mental disorder (e.g.,
Alzheimer’s dementia, Creutzfeldt-Jakob disease, or schizophrenia).

H. The symptoms do not meet the diagnostic criteria for other sleep disorders
(e.g., REM sleep behavior disorder).

Minimal Criteria: A plus B plus C plus D plus G.

Severity Criteria:
Mild: Not applicable.
Moderate: Not applicable.
Severe: Always severe.

Duration Criteria:
Acute: 1 month or less.
Subacute: More than 1 month but less than 24 months.
Chronic: Not applicable.
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Sleep-Related Epilepsy (345)

Synonyms and Key Words: Petit mal epilepsy (345.0), absence seizures
(345.0), generalized tonic-clonic epilepsy (345.1), grand mal epilepsy (345.1),
complex partial seizures (345.4), temporal lobe epilepsy (345.4), partial (focal)
motor seizures (345.5), sleep epilepsy, sleep-related epileptic seizures. Sleep-
related epilepsy is not a distinct type of epilepsy, but the term refers to epileptic
disorders that are largely restricted to sleep. (Excludes electrical status epilepticus
of sleep [345.8].)

Essential Features:
Epilepsy is a disorder characterized by an intermittent, sudden discharge of
cerebral neuronal activity. Sleep may have facilitatory effects on epileptic
activity.

The influence of the sleep-wake cycle on epilepsy has led to the epilepsies
being classified as awakening (diurnal), sleep (nocturnal), and diffuse (random).

Sleep is an important activator of potentially epileptogenic electroencephalo-
graphic activity and seizures. Any type of seizure can occur during sleep, but cer-
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Age of Onset: Usually in adulthood, especially the fifth or sixth decade of life.
Rarely occurs in young adulthood.

Sex Ratio: No difference.

Familial Pattern: The disorder has been found in families in which several gen-
erations of family members were affected; fatal familial insomnia is apparently
transmitted according to an autosomal-dominant pattern.

Pathology: Severe bilateral loss of neurons, with reactive gliosis restricted to the
anterior and dorsomedial thalamic nuclei, with sparing of intervening fibers, and
without inflammation or spongiform changes has been described.

Complications: Infections develop in the course of the disease, especially in the
late stages.

Polysomnographic Features: In early stages, periods of relaxed wakefulness
alternate with episodes of electroencephalographic desynchronization, REM bursts,
loss of antigravitary muscle tone, and irregular myoclonic and tremorlike limb-mus-
cle activities associated with vivid dreams. Features of slow-wave sleep are absent
throughout the course of illness. In the final stages of the disorder, the electroen-
cephalogram becomes unreactive and progressively flattens until death occurs.

Other Laboratory Test Features: Circadian rhythms of body temperature
and heart and respiratory rate may become lost. Endocrine rhythms of growth hor-
mone, prolactin, luteinizing hormone, follicle-stimulating hormone, and adreno-
corticotropic hormone are also lost. The functions of the hypothalamus, the pitu-
itary, and their end organs are retained.

Serum and urinary catecholamine and cortisol values are elevated, with unde-
tectable adrenocorticotropic hormone levels.

Differential Diagnosis: This disorder must be differentiated from REM sleep
behavior disorder, which is not associated with autonomic hyperactivity or a
familial pattern. The differential diagnosis includes dementia, such as Alzheimer’s
disease and Creutzfeldt-Jakob disease, or even schizophrenia.

Diagnostic Criteria: Fatal Familial Insomnia (337.9)

A. A complaint of insomnia is initially present.
B. Autonomic hyperactivity, with pyrexia, excessive salivation, hyperhidrosis

or anhidrosis, and cardiac and respiratory dysfunction is present.
C. Familial pattern is present.
D. Progression to stupor, coma, and death occurs within 24 months.
E. Pathologic examination demonstrates degeneration of anterior and dorso-

medial thalamic nuclei.
F. Polysomnographic monitoring demonstrates one or more of the following:

1. Absence of slow-wave sleep
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Predisposing Factors: In addition to other predisposing factors, irregularities
of the sleep-wake cycle (with sleep deprivation) may predispose an individual to
developing seizures. Abrupt cessation of anticonvulsant medication in a patient
with epilepsy can result in a seizure or status epilepticus.

Prevalence: An estimated 25% of patients with epilepsy have predominantly
sleep-related epilepsy.

Age of Onset: Generalized tonic-clonic epilepsy may have its onset at any age;
however, about 70% of epileptic patients have the onset during puberty. There is
no predilection for a particular age in those patients whose generalized tonic-
clonic epilepsy is restricted to sleep.

Partial epilepsy may begin at any age. Complex partial epilepsy usually occurs
before the age of 40 years. Benign focal epilepsy of childhood has its onset at age
4 to 12 years in most patients.

Sex Ratio: No difference. In benign focal epilepsy of childhood, there is a slight
3:2 male predominance.

Familial Pattern: Hereditary factors appear to be significant in idiopathic
epilepsy. In idiopathic generalized tonic-clonic epilepsy, 7% to 10% of relatives
of patients have a history of seizures, which is significantly higher than the gen-
eral-population incidence of 0.5%.

Heredity does not seem to play a role in symptomatic partial epilepsy. In
benign focal epilepsy of childhood, a family history of seizures can be elicited in
10% to 40% of cases.

Pathology: In idiopathic epilepsy (generalized and partial), there are no consis-
tent specific anatomic or biochemical abnormalities. In idiopathic generalized
tonic-clonic epilepsy, however, microdysgenesis has been described.

The partial motor epilepsies may occur secondary to many types of localized
structural lesions in the central cortex, including neoplasms (benign and malig-
nant, primary and secondary), cysts, infarctions, arteriovenous malformations,
etc. In complex partial seizures, hippocampal sclerosis is present in 30% to 50%
of patients. A glioma is the next most common discrete lesion. Less common
lesions include post-traumatic cicatrix, hematomas, vascular malformations, and
residua of cerebral infarcts.

No lesions have been described that are specific to sleep-related epilepsy.

Complications: Acute complications of a generalized tonic-clonic seizure
include aspiration pneumonia, limb fractures, vertebral compression, oral trauma,
pulmonary edema, and sudden death. Most patients’ seizures can be well con-
trolled, but if the seizures are refractory to treatment with anticonvulsant medica-
tions, the patient may experience significant psychosocial effects, with education
or employment difficulties.

Polysomnographic Features: The characteristic interictal abnormalities on
the electroencephalogram (EEG) in generalized tonic-clonic epilepsy are general-
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tain types of seizures, such as generalized tonic-clonic (grand mal) seizures, par-
tial seizures with motor symptomatology (partial or focal motor seizures), and
partial seizures with complex symptomatology (complex partial seizures), are
more likely to occur during sleep. A particular type of idiopathic partial epilepsy,
referred to as benign focal epilepsy of childhood (Rolandic epilepsy), has a
marked tendency to manifest in sleep-related seizures.

Epileptic episodes may cause awakenings from sleep but rarely cause a prima-
ry complaint of insomnia. Frequent episodes during sleep may disrupt sleep to the
extent that excessive sleepiness may result, and sleepiness may be exacerbated by
the sedating effects of anticonvulsant medications. Sleep-related disorders associ-
ated with motor activity, such as sleepwalking or sleep terrors, rarely have an
epileptic etiology. Epilepsy may also occasionally cause respiratory difficulty dur-
ing sleep, which should be distinguished from other causes of sleep-related
breathing difficulties.

Associated Features: Generalized tonic-clonic seizures are characterized by an
abrupt loss of consciousness and an initial brief tonic flexion of the body, with
upward deviation of the eyes and pupillary dilatation. This flexion is usually fol-
lowed by tonic extension, with a forceful expiration producing an “epileptic cry”
and diffuse tremor, leading to the clonic phase, which involves the axial and limb
musculature. The ictus usually lasts a few minutes. Sweating, urinary inconti-
nence, injuries, and tongue biting may occur. The postictal period is characterized
by confusion and then sleep.

Partial (focal) motor seizures are characterized by retention of consciousness,
with tonic or clonic jerking movements of the involved body part, usually unilat-
eral face, arm, or leg. There may be a sequential progression of involvement
(Jacksonian march) or a secondary generalized tonic-clonic seizure.

In complex partial seizures, the onset sometimes occurs with a blank stare,
unresponsiveness, and automatisms consisting of nonpurposeful movements, such
as picking and fidgeting of hands or lip smacking. Episodes may be preceded by
an aura and are frequently associated with postictal confusion or lethargy. In
benign focal epilepsy of childhood, the seizures are usually focal motor, involv-
ing the face and arm, as well as generalized tonic-clonic seizures.

Course: In idiopathic generalized tonic-clonic epilepsy, the prognosis is good,
with 80% of patients experiencing a five-year remission off anticonvulsant med-
ications in the first 20 years after onset. However, 20% of these patients may
relapse within 20 years. The course of the sleep-related symptoms is not known,
but most patients who present with a single sleep-related epileptic episode will
develop epileptic episodes during wakefulness. Most patients with recurrent
sleep-related epileptic seizures continue to have the seizures restricted to sleep.
Approximately 20% have a course characterized by seizures occurring during
both the sleep and awake states.

The prognosis of partial epilepsy is less favorable. Spontaneous remission does
not usually occur, and as many as 35% of cases may prove to be refractory to
treatment with anticonvulsant medications. In benign focal epilepsy of childhood,
the prognosis is excellent, as virtually all patients have a remission by the age of
15 to 18 years.
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Rhythmic movement disorders, such as headbanging, rarely may have an
epileptic etiology. In elderly males, a diagnosis of REM sleep behavior disorder
with violent motor activity must be considered.

The possibility of psychogenic pseudoseizures should always be kept in mind.

Diagnostic Criteria: Sleep-Related Epilepsy (345)
A. The patient has a complaint of one of the following: abrupt awakenings at

night, unexplained urinary incontinence, or abnormal movements during sleep.
B. Greater than 75% of episodes occur during sleep.
C. At least two of the following features are present:

1. Generalized tonic-clonic movements of the limbs
2. Focal limb movement
3. Automatisms (lip smacking, picking at bedcovers, etc.)
4. Urinary incontinence
5. Tongue biting
6. Forceful expiratory “epileptic cry”
7. Postictal confusion and lethargy

D. Polysomnographic monitoring demonstrates either of the foloowing:
1. An epileptic EEG discharge in association with the symptom
2. Interictal epileptiform features in any stage of sleep

E. No medical or mental disorder accounts for the symptom
F. The symptoms do not meet the diagnostic criteria for any other sleep disorder

(e.g., nocturnal paroxysmal dystonia, REM sleep behavior disorder, sleep terror).

Note: The specific seizure-disorder type is specified and coded (e.g., sleep-
related epilepsy–partial complex type [345.4]).

Minimal Criteria: A plus B plus C.

Severity Criteria:
Mild: Episodes of sleep-related seizures occur up to once per month and are not

associated with physical injury.
Moderate: Sleep-related seizures occur more than once per month but not nightly.
Severe: Sleep-related seizures occur almost nightly, often associated with phys-

ical injury.

Duration Criteria:
Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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ized, bilaterally synchronous spike and slow-wave complexes and symmetrical
generalized spikes or multiple spike and wave complexes. The spike and slow-
wave complex occurs at a frequency of 2.5 to 3.0 or 4 to 5 Hz and usually in bursts
of 1 to 4 seconds. Non-REM (NREM) sleep is an activator for such discharges,
but the bursts may become fragmented, and multiple spike complexes are more
likely to occur. Focal or unilateral spikes also may appear as a partial expression
of the generalized seizure disorder. In REM sleep, discharges are markedly sup-
pressed in frequency, or they disappear. The ictal EEG in generalized tonic-clonic
seizures is characterized by generalized voltage attenuation with diffuse fast activ-
ity. The EEG is then usually obscured by muscle artifact. After the seizure, a dif-
fuse suppression of the EEG activity is followed by generalized slowing.

In partial epilepsy, the characteristic abnormality is a spike or sharp transient
that occurs in a localized distribution. The discharges are activated in NREM
sleep and suppressed in REM sleep. The ictal EEG pattern is characterized by a
localized onset of a paroxysmal rhythmic EEG activity at any frequency. The EEG
activity may remain localized or may show spread to adjacent areas or, at times,
may become secondarily generalized.

In benign focal epilepsy of childhood, the interictal high-amplitude negative
sharp waves have a characteristic and stereotyped morphology. The spikes have a
typical distribution in the centrotemporal region and are often bifocal or multifo-
cal. They are markedly activated in NREM sleep.

A daytime 12- to 16-channel EEG with different montages and appropriate
activating procedures is the most useful diagnostic test for most patients with
epilepsy. An overnight polysomnographic study can be useful in many patients,
however, particularly those for whom a daytime EEG that did not demonstrate any
abnormalities. When a primary sleep disorder is included in the differential diag-
nosis of an abnormal nocturnal event, all-night polysomnography can be helpful
in determining the exact nature of the episode.

When a limited number of EEG channels are used in polysomnography, little
information is obtained on the morphology and site of origin of epileptic dis-
charges. A more extensive EEG array with 12 to 16 EEG channels is often more
helpful, especially when the recording speed is increased to the standard EEG rate
of 30 mm/second. Additional information can be obtained by simultaneous audio-
visual monitoring and polygraphic recording of other physiologic measures.

Other Laboratory Test Features: If epilepsy is suspected, a daytime EEG
with full and variable montage is the study of choice. A computed tomographic
scan or magnetic resonance imaging scan of the brain is usually indicated in
epileptic patients to detect any structural lesion that may be responsible for the
epilepsy. Appropriate biochemical testing may be indicated.

Differential Diagnosis: If generalized tonic-clonic seizures are restricted to
sleep, a clear description of the event may not be obtained. In the absence of a
clonic phase with postictal confusion, a diagnosis of nocturnal paroxysmal dysto-
nia needs to be considered.

An episode of secondary enuresis during sleep should raise the possibility of
epilepsy as a cause. Automatic behavior, including sleepwalking, may need to be
differentiated from complex partial seizures that occur only during sleep.
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Complications: There is increasing evidence that the persistence of spike and
slow-wave complexes during sleep is responsible for the appearance of severe
neurologic impairment, mainly of language function but also with mental impair-
ment and mental disturbances. Two groups of patients can be distinguished:

1. Patients with normal psychomotor development before the occurrence of
ESES may develop a severe decrease in intellectual function; a marked
reduction of language; severe impairment of memory and temporospatial
orientation; behavioral disturbances with reduced attention span, hyperki-
nesis, aggressiveness, and reduced interpersonal contact; and psychotic
states. After resolution of the ESES, a global improvement is noted in per-
formance and behavior.

2. Patients with an abnormal psychomotor development before the occurrence
of ESES often show a worsening of their mental state.

Polysomnographic Features: Polysomnographic studies performed before
sleep onset may show interictal electroencephalographic abnormalities such as
focal spikes. As the patient falls asleep, bilateral and diffuse 2- to 2.5-Hz spike
and slow-wave complexes appear, persisting throughout the NREM sleep stages.
The discharges are continuous, and the spike/wave index (SW index [%] of
NREM sleep = total sum of SW [minutes] x 100/total NREM duration [minutes])
ranges from 85% to 100%. Focal abnormalities, with frontal predominance, can
be observed in the infrequent few seconds of background activity that occur dur-
ing the fragmented diffuse spike and slow-wave discharges in NREM sleep.
During REM sleep, the electrical status disappears, and the paroxysmal abnor-
malities consist of infrequent bursts of diffuse spike and slow-wave or focal, pre-
dominantly frontal, discharges.

The normal cyclic pattern and percentages of NREM and REM sleep are intact.
The spike and slow-wave discharge is so prevalent that spindles, K-complexes, or
vertex sharp transients are seldom able to be distinguished.

Other Laboratory Test Features: Routine daytime electroencephalographic
recordings can show bursts of generalized spike and slow-wave discharges, often
associated with focal spikes, or focal spike and wave, involving the frontotempo-
ral and the centrotemporal regions. A full neuropsychologic assessment may
demonstrate mental impairment.

Differential Diagnosis: Three syndromes must be considered in the differen-
tial diagnosis:

1. Benign Epilepsy of Childhood with Rolandic Spikes: ESES has a character-
istic pattern of mental impairment. The interictal features of benign epilep-
sy of childhood with Rolandic spikes are also characteristic. The sleep of
patients with benign epilepsy of childhood with Rolandic spikes does not
have a spike-wave index of greater than 85%.

2. Lennox-Gastaut Syndrome: The presence of tonic seizures in Lennox-
Gastaut syndrome is the main distinguishing factor.
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Electrical Status Epilepticus of Sleep (345.8)

Synonyms and Key Words: Electrical status of sleep, subclinical electrical
status epilepticus induced by sleep in children, continuous spikes and waves dur-
ing sleep, nonconvulsive status epilepticus. The term electrical status epilepticus
of sleep is preferred; however, the term is not ideal for a disorder that does not
have simultaneous clinical features, and this disorder can be seen in patients with-
out clinical epilepsy.

Essential Features:

Electrical status epilepticus of sleep (ESES) is characterized by continuous
and diffuse spike and slow-wave complexes persisting through non-REM
(NREM) sleep.

The disorder is typically present in children and is not directly associated with
clinical features. The complexes are continuous and occupy no less than 85% of
the time of NREM sleep. The disorder persists for months and often for more than
one year.

Associated Features: Most patients with ESES have underlying epilepsy. The
epilepsy is usually of the motor type, either unilateral or generalized tonic-clonic,
and usually begins 4.5 years before the discovery of the ESES. Three types of pre-
sentation are usually seen in those patients who have epilepsy: (1) only motor
seizures throughout the course; (2) initial unilateral partial motor seizures or gen-
eralized tonic-clonic seizures in which absences, similar to typical petit mal
absences, are present; (3) or rare motor nocturnal seizures with atypical absences,
frequently with atonic and clonic components.

Tonic seizures rarely occur, and the epileptic seizures, if present, are usually
self-limited, infrequent, and disappear around 10 to 15 years of age.

Course: ESES resolves with increasing age. The exact duration is difficult to
establish but ranges between several months and a few years.

Predisposing Factors: None known.

Prevalence: Rare.

Age of Onset: The average age of discovery of ESES is around eight years
(range 4.5–14 years).

Sex Ratio: No difference.

Familial Pattern: Genetic factors for ESES have not been established. Sleep
studies of siblings and parents have not been reported. Moreover, because the con-
dition has only been recognized since 1971 and because it exists only in child-
hood, no information is yet available concerning the offspring of patients.

Pathology: Not known.
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Sleep-Related Headaches (346)

Synonyms and Key Words: Classic migraine (346.0), migraine with aura
(346.0), common migraine (346.1), migraine without aura (346.1), cluster
headache (346.2), chronic paroxysmal hemicrania (346.2), migraine–unspecified
(346.9), nocturnal migraine, vascular headaches, early morning headaches.
(Excludes tension-type headache [307.81].)

Essential Features:

Sleep-related cluster headache, chronic paroxysmal hemicrania, and
migraine are severe, mainly unilateral, headaches that often have their
onset during sleep.

The patient is either awakened with pain during the night or is aware of an
attack on awakening in the morning. Migraine is a familial disorder characterized
by recurrent attacks of headache that are widely variable in intensity, frequency,
and duration and are typically unilateral but may be bilateral. Cluster headache is
an extremely severe, unilateral headache often accompanied by symptoms of
autonomic dysfunction. Chronic paroxysmal hemicrania (CPH) is a variant of
cluster headache that is strictly unilateral, with attacks that are more frequent and
remarkably regular and shorter than those of typical cluster headache. The usual
onset of the attacks is during sleep. The relative frequency of cluster-headache
attacks that begin during the night is 2.5 times that of headaches that begin dur-
ing the day. Daytime attacks often begin during naps or periods of physical relax-
ation. Laboratory recordings have demonstrated that the attacks are more likely to
occur out of REM sleep periods and in the immediate post-REM sleep. In some
cases of CPH, the attacks are so closely related to REM sleep that they appear to
be virtually “REM sleep locked.”

Associated Features: Classic migraine is usually associated with prodromes
arising from the visual cortex in the form of scotoma or visual hallucinations, fol-
lowed by unilateral or bilateral headache or throbbing pain felt deeply behind the
eye or the frontotemporal region. The attacks are often accompanied by nausea,
loss of appetite, photophobia, and vomiting. The cluster headache occurs pre-
dominantly in males; the pain usually begins around or above one eye and usual-
ly occurs on the same side of the head during subsequent attacks. Severe, excru-
ciating pain is accompanied by signs and symptoms suggesting autonomic dys-
function. Lacrimation is prominent, with conjunctival injection, nasal stuffiness or
rhinorrhea, increased forehead sweating, and cardiac arrhythmias. CPH resembles
cluster headache with regard to localization and character of pain but has several
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3. Landau-Kleffner Syndrome: Acquired aphasia or “developmental dyspha-
sia” can occur in ESES, but the dysphasia is usually part of a more wide-
spread mental impairment. The term Landau-Kleffner syndrome should be
retained for patients with acquired aphasia without continuous spike and
slow-wave discharges in NREM sleep.

Diagnostic Criteria: Electrical Status Epilepticus of Sleep (345.8)

A. The disorder is usually asymptomatic, but there may be a complaint of dif-
ficulty in awakening in the morning.

B. ESES is frequently but not always associated with epilepsy, particularly
typical absences or infrequent partial or generalized motor seizures.

C. The age of onset is typically in childhood.
D. Polysomnographic monitoring demonstrates:

1. Continuous, generalized spike and slow-wave discharges persisting
through NREM sleep stages

2. A spike-wave index ranging from 85% to 100%
3. Disappearance of the electrical status during REM sleep

E. Other medical or mental disorders, particularly other seizure disorders, can
be present.

F. The symptoms do not meet the diagnostic criteria for other sleep disorders
that occur during sleep.

Minimal Criteria: A plus C plus D.

Severity Criteria:

Mild: ESES with continuous focal spike and slow-wave discharges, usually
without neuropsychologic disturbances.

Moderate: ESES with generalized spike and slow-wave discharges that is asso-
ciated with transitory neuropsychologic disturbances.

Severe: ESES with generalized spike and slow-wave discharges that is associ-
ated with severe neuropsychologic disturbances.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 1 year.
Chronic: 1 year or longer.
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been reported. In cluster-headache patients with sleep apnea and hypersomnia,
airway obstruction occurrs almost exclusively during REM sleep. Other poly-
somnographic abnormalities include insomnia with frequent and sometimes pro-
longed awakening, atypical sleep-stage distribution, and marked decrease in stage
REM.

Other Laboratory Test Features: Other diagnostic procedures can include
brain imaging or electroencephalography.

Differential Diagnosis: The differential diagnosis of sleep-related vascular
headaches must include the group of tension “psychogenic” headaches associated
with anxiety, tension, and depression. Tension headaches are extremely common
and are usually bilateral or have a midline distribution. Headaches due to
increased intracranial pressure, as with tumors, arteriovenous malformations, and
hematomas; headaches due to cardiovascular disease and hypertension or inflam-
matory conditions of bones, nerves, and meninges; and pos-ttraumatic headaches
have to be excluded. Obstructive sleep apnea syndrome is a common cause of
morning headaches.

Diagnostic Criteria: Sleep-Related Headaches (346)

A. The patient has a complaint of headaches during sleep.
B. More than 75% of headache episodes occur during sleep.
C. The patient has a diagnosis of one or more types of headaches.
D. Polysomnographic monitoring demonstrates:

1. An awakening associated with a complaint of headache
2. Onset of the headache in sleep, typically REM sleep

E. The headaches can be associated with other medical disorders.
F. Other sleep disorders can be present.

Note: It is recommended that the headache type be classified according to the
diagnostic criteria of the Headache Classification Committee of the
International Headache Society and stated in conjunction with the appropriate
ICD-9-CM code number (e.g., chronic paroxysmal hemicrania [346.2]). Code
and state the particular headache type on axis A, preceded by the words “sleep-
related,” (e.g., sleep-related cluster headache).

Minimal Criteria: A plus B plus C.

Severity Criteria:

Mild: Mild discomfort, typically associated with only rare (less than monthly)
episodes.

Moderate: Moderately severe discomfort, often, but not always, associated
with up to four episodes per month.

Severe: Cluster headaches are always severe; discomfort is often, but not
always extreme; the headaches are associated with more than one episode
per month.
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differentiating features: in CPH, the duration of the attack is shorter, the frequen-
cy is usually very high (exceeding 15 attacks per 24 hours), and there is a female
preponderance of 70%.

Course: Sleep-related migraine is a benign condition and, with rare exceptions,
has no effect on life span. The frequency and the severity of the attacks determine
the degree of the patient’s incapacity because of the disease. The attacks may per-
sist throughout life; not infrequently, however, they may cease after menopause in
women or in late middle life in men. Remission of the attacks is common during
pregnancy. Remissions in sleep-related cluster headache usually last between six
months and two years and may also occur during pregnancy. Sleep-related CPH
has a chronic course similar to that of migraine.

Precipitating Factors: Migraine can be precipitated by sleep, stress, relaxation
after stress, trauma, barometric pressure and weather changes, foods, and eating
habits. Small doses of alcohol can trigger attacks in most patients with cluster
headache. Hypoxia and sleep apnea (particularly during REM sleep) may be
major triggering events in cluster headache.

Prevalence: Not known.

Age of Onset: Most sleep-related migraine, cluster headaches, and CPH start in
the second or third decades.

Sex Ratio: The sex ratio for migraine is approximately 1:3 (M:F) and for clus-
ter headache is approximately 9:1 (M:F).

Familial Pattern: About 60% of patients with migraines have a positive fami-
ly history, whereas it is rare to find a positive family history in cluster headache.

Pathology: In migraine, the focal neurologic symptoms are the result of
ischemia of the cerebral cortex; the ischemia is caused by arteriolar and capillary
constriction causing shunting of blood from the cortex, or platelet aggregation, or
a combination of these factors.

An inherited imbalance of monoamine metabolism may render patients more
susceptible to developing headaches. In cluster headache, the autonomic nervous
system is likely to be involved. Although the autonomic symptoms and signs that
accompany cluster headache and CPH are similar, they are not identical. The tem-
poral relationships of migraine, cluster headaches, and CPH are different, sug-
gesting differences in biologic clocks determining the rhythmicity of these condi-
tions. Cluster headache shows profiles of both circa-annual periods as well as cir-
cadian/ultradian timing of the attacks.

Polysomnographic Features: Laboratory recordings have demonstrated that
awakening with migraine is more likely to occur out of REM sleep. This rela-
tionship is stronger in cluster headache and is almost REM locked in some cases
of CPH. An association between cluster headache and sleep apnea has recently
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Sleep Disorders Associated with Other Medical Disorders

A variety of other medical disorders that have features occurring during sleep
or that cause sleep disturbance are listed here. Though sleeping sickness is rare
outside the continent of Africa, the disorder is included here because it is com-
monly seen in Africa. Other infectious disorders, such as encephalitis lethargica,
are not included here because they rarely occur.

Cardiac ischemia during sleep can lead to myocardial infarction or cardiac
arrhythmias, and the ischemia may not be symptomatic. A description of noctur-
nal cardiac ischemia is presented in view of its importance, in the hope of stimu-
lating further research on the factors related to its cause. Although the importance
of myocardial infarction during sleep is clear, this diagnosis is rarely seen acute-
ly in the practice of sleep-disorders medicine and rarely needs to be included in
the differential diagnosis of a patient presenting with sleep complaints.

Chronic obstructive pulmonary disease and sleep-related asthma are common
enough in the population to warrant inclusion here. Other pulmonary disorders
can have sleep-related features but rarely present because of the sleep dis-
turbances. Many new respiratory disorders can produce a disturbed pattern of
breathing during sleep that leads to the development of the central sleep apnea
syndrome.

Two gastrointestinal disorders are included in this section, sleep-related gas-
troesophageal reflux and peptic ulcer disease. The discomfort associated with
peptic ulcer disease commonly occurs during the major sleep episode. This dis-
ease may be diagnosed from purely sleep-related symptoms. Although the inci-
dence of peptic ulcer disease appears to be declining in the United States, in some
other countries, notably Japan, it is very high.
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Duration Criteria:
Acute: 3 months or less.
Subacute: More than 3 months but less than 12 months.
Chronic: 12 months or longer.
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Prevalence: The precise prevalence is unknown. The disease, however, is
extremely common in endemic areas of tropical Africa.

Age of Onset: Occurs from infancy to old age.

Sex Ratio: No difference.

Familial Pattern: None.

Pathology: The tsetse fly inoculates the protozoan (Trypanosoma brucei) into
the subcutaneous pool of blood that forms during the fly’s feeding. The protozoa
multiply, and a local chancre is produced. The organisms reach the general circu-
lation via the lymphatic system. Starting two to three weeks after the bite, waves
of parasitemia occur, during which the organism is easily detected in the blood.
Brain involvement may occur after about one month in Rhodesian sleeping sick-
ness or as late as several years after infection in Gambian sleeping sickness. The
disease is first manifested as a diffuse leptomeningitis (when seizures are most
common), then as a perivascular cerebritis. In later stages, a demyelinating panen-
cephalitis occurs. Central nervous system lesions predominate in brain stem regions.

Complications: The potential complications are many and depend upon the pro-
gression of the disease. Myocarditis can occur.

Polysomnographic Features: In the early stages of sleeping sickness, there is
loss of all the transient features of stage 1 and stage 2 non-REM (NREM) sleep,
including vertex sharp transients, spindles, and K-complexes. Subsequently, all
stages of NREM sleep become indistinguishable. The electroencephalogram
(EEG) throughout NREM sleep becomes homogeneous, with either diffuse high-
amplitude slow waves or diffuse theta and lower-amplitude delta activity. Patients
can show pseudorhythmic EEG delta bursts in wakefulness and in NREM sleep.
In the advanced stage of the disease, some 50% of patients show characteristic
recurrent three- to seven-second-duration periods of lower-amplitude waves in the
beta and alpha frequencies (or occasionally theta activity) associated with tran-
sient tachycardia, respiratory changes, and increased muscle tone. These findings
appear to represent recurrent “microarousals.” Epileptiform discharges may be
recorded during these events. Relatively normal REM sleep patterns are main-
tained until death. Multiple sleep latency tests have not been reported but are
expected to demonstrate evidence of pathologic sleepiness.

Other Laboratory Test Features: The diagnosis is confirmed by demonstra-
tion of trypanosomes in blood, lymphatic fluid, tissue taken from lymph nodes, or
cerebrospinal fluid or in laboratory rats or mice that have been injected with flu-
ids from infected humans. Anemia, hypermacroglobulinemia, spontaneous
clumping of erythrocytes, and an elevated sedimentation rate are usually present.
The cerebrospinal fluid may show mononuclear pleocytosis, increased protein
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Fibromyalgia, also known as fibrositis syndrome, is included because it is asso-
ciated with abnormal electroencephalographic patterns during sleep, called alpha
sleep or alpha-delta sleep.

Sleeping Sickness (086)

Synonyms and Key Words: Gambian trypanosomiasis (086.3), Gambian sleep-
ing sickness (086.3), Rhodesian trypanosomiasis (086.4), Rhodesian sleeping
sickness (086.4), trypanosomiasis, unspecified (086.9). (Excludes American try-
panosomiasis [Chagas’ disease] [086.0-086.2].)

Essential Features:

Sleeping sickness is a protozoan-caused illness characterized by an acute
febrile lymphadenopathy; after a usual latency period of four to six months,
the lymphadenopathy is followed by excessive sleepiness associated with a
chronic meningoencephalomyelitis. 

The acute phase begins after an incubation period of some two weeks follow-
ing infection by the causal fusiform protozoan Trypanosoma brucei, usually from
inoculation by a tsetse fly bite. During the acute phase, there is high remitting
fever, tender lymphadenopathy, and severe headache. A characteristic circinate
erythema occurs, with painful subcutaneous edema of the hands, feet, and perior-
bital tissues. The signs and symptoms reoccur intermittently over months to years.
The lymph nodes of the posterior cervical triangle may become prominent. As
direct cerebral involvement begins, nocturnal sleep becomes fragmented, and
marked excessive sleepiness occurs. There is usually a vacant facial expression,
droopy eyelids, and often a droopy lower lip. Spontaneous talk may be minimal,
and patients become inactive and torpid. If untreated, sleeping sickness usually
results in death.

Associated Features: The associated features are numerous and depend upon
the degree of nervous system involvement. Patients may show tremor of the hands
and tongue or choreiform movements. Seizures are frequent, particularly during
an acute onset of cerebral involvement or during terminal status epilepticus. There
may be loss of sphincter control. Ophthalmoplegia is common.

Course: If untreated, the disorder is lethal. The Rhodesian form is the most
severe, usually terminating fatally within one year if untreated. Early treatment
may produce full recovery; late treatment results in various degrees of neurolog-
ic impairment. Death occurs most frequently from coma, status epilepticus,
hyperpyrexia, or intercurrent infection.

Predisposing Factors: Living in areas of endemic disease with infected tsetse
flies gives a high risk of infection. The risk also increases if any causes of low-
ered resistance to infection are present.
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Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 1 year.
Chronic: 1 year or longer.
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Nocturnal Cardiac Ischemia (411-414)

Synonyms and Key Words: Unstable angina (411.1), coronary insufficien-
cy–acute (411.8), nocturnal angina (413.0), angina decubitus (413.0),
Prinzmetal’s angina (413.1), angina pectoris (413.9), atherosclerotic heart disease
(414.0), asymptomatic cardiac ischemia (412), silent ischemia (412).

Essential Features:

Nocturnal cardiac ischemia is characterized by ischemia of the myocardi-
um that occurs during the major sleep episode.

Nocturnal cardiac ischemia can produce a feeling of pressure during sleep,
which may be “viselike” in the center of the chest or described as a “clenched
fist.” This pressure or pain may radiate upward to the chin and jaw and to the
arms, especially the left arm. These features may also be present during the wak-
ing hours and may be associated with activity at that time. Electrocardiographic
monitoring during sleep reveals horizontal ST-segment depression or ST-segment
elevation of 1 mm or more. The ischemia noted on the electrocardiogram (ECG)
may not be associated with chest pain.

Associated Features: Typical features of angina with exertion may occur dur-
ing the day, and silent ischemia may occur during the nighttime or sleeping hours
or when the individual lies down. Electrocardiographic changes of ischemia occur
more frequently in the early morning hours, at a time when REM sleep occurs.
Ischemia can also occur during the initial hours of sleep and at that time may be
related to a fall in blood pressure and heart rate.
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levels, or increased IgM. The usual sevenfold or more elevation in cerebrospinal-
fluid IgM levels is typical of trypanosomiasis. Specific trypanosomal antibodies
are diagnostically useful.

Routine EEGs show a normal or only slightly slowed alpha rhythm until very
late in the disease. Marked sleepiness and increased numbers of sleep-wake tran-
sitions are characteristic early signs, as is an increase in delta activity. The latter
consists of bilaterally synchronous and symmetrical delta bursts that are maxi-
mum anteriorly or multifocal delta waves. Late in the disease, the delta bursts
occur periodically and may be superimposed upon an otherwise essentially flat
(isoelectric) recording in the final stages.

Differential Diagnosis: American trypanosomiasis (Chagas’ disease) is caused
by Trypanosoma cruzi and does not produce excessive sleepiness as a major fea-
ture. The main diagnostic problem consists of separating African sleeping sick-
ness (due to Trypanosoma brucei) from other forms of symptomatic hypersomnia,
particularly other forms with an infectious origin; these other forms include
hypersomnia related to encephalopathies of viral, bacterial, or parasitic origin
other than trypanosomas. Idiopathic hypersomnia, narcolepsy, and disorders of
excessive sleepiness due to sleep apnea syndromes, periodic limb movement dis-
order, or other etiologies seldom pose diagnostic difficulties.

Diagnostic Criteria: Sleeping Sickness (086)

A. The patient has a complaint of severe sleepiness.
B. The complaint is associated with a diagnosis of trypanosomiasis.
C. Polysomnographic monitoring demonstrates all of the following:

1. Loss of NREM sleep EEG transients (vertex sharp transients, sleep spin-
dles, K-complexes) plus recurrent microarousals

2. Bursts of delta activity
3. A mean sleep latency of less than 10 minutes on the multiple sleep laten-

cy test
D. The complaint is not associated with other medical or mental disorders

(e.g., viral meningoencephalitis).
E. Other sleep disorders can be present but do not account for the primary

sleep complaint.

Note: Specify and code the type of sleeping sickness known (e.g., Gambian
sleeping sickness [086.3]).

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Mild excessive sleepiness, as defined on page 23.
Moderate: Moderate excessive sleepiness, as defined on page 23, and moder-

ate disruption of the major sleep episode, with loss of recognizable NREM
sleep stages and frequent microarousals.

Severe: Severe excessive sleepiness, as defined on page 23, and severe disrup-
tion of the major sleep episode, with diffuse theta activity and delta bursts.
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Diagnostic Criteria: Nocturnal Cardiac Ischemia (411-414)

A. The patient may have a complaint of chest pain, or the disorder may be
asymptomatic.

B. Electrocardiography demonstrates the features of cardiac ischemia.
C. Polysomnography demonstrates electrocardiographic evidence of cardiac

ischemia during sleep, with ST-segment elevation or depression of 1 mm or more.
D. The primary complaint is not due to other medical disorders such as pul-

monary disease.
E. Other sleep disorders (e.g., obstructive sleep apnea syndrome) may be pre-

sent and may precipitate the disorder.

Note: If obstructive sleep apnea syndrome produces nocturnal cardiac
ischemia, state and code both diagnoses on axis A.

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Not applicable.
Moderate: Not applicable.
Severe: Always severe.

Duration Criteria:

Acute: Less than 24 hours.
Subacute: More than 1 day but less than 7 days.
Chronic: 7 days or longer.
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Chronic Obstructive Pulmonary Disease (490-494)

Synonyms and Key Words: Chronic obstructive pulmonary disease (491.2),
chronic obstructive lung disease (491.2), chronic obstructive airway disease
(491.2), chronic bronchitis (491.2), blue bloaters–Type B (491.2), emphysema
(492), pink puffers–Type A (492.8), bronchiectasis (494), bronchitis–unspecified
(490). (Includes chronic airway obstruction–unspecified [496], cystic fibrosis
[277.0], bronchopulmonary dysplasia [770.7]. Excludes asthma [493].)
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Course: The course depends on the underlying cardiac disorder, be it coronary-
artery disease, valvular disease, or coronary artery spasm. The presence of
ischemia on the ECG during rest, whether or not the ischemia is symptomatic, is
usually a manifestation of coronary artery disease.

Predisposing Factors: Predisposing factors are the presence of coronary artery
disease or valvular disease such as aortic stenosis. Other risk factors include
hypertension, cigarette smoking, elevated blood cholesterol levels and low-densi-
ty lipoprotein levels, obesity, and sleep-induced hypoxemia. Patients with
obstructive sleep apnea syndrome appear to have a higher prevalence of nocturnal
cardiac ischemia than does the general population.

Prevalence: Unknown.

Age of Onset: Seen most commonly in middle-aged males but can occur in
women, especially postmenopausal women.

Sex Ratio: There is a strong male preponderance of coronary artery disease; this
preponderance is especially strong before age 60.

Familial Pattern: There is a strong familial tendency for coronary artery dis-
ease and aortic stenosis secondary to a bicuspid aortic valve.

Pathology: Nocturnal cardiac ischemia may be due to either coronary artery
spasm or an intrinsic coronary artery disease, such as atherosclerosis.

Complications: Complications can include significant ventricular cardiac
arrhythmias, left-ventricular failure, acute myocardial infarction, and sudden death.

Polysomnographic Features: Polysomnography demonstrates ST-wave
changes, characterized by at least a 1-mm horizontal depression in the ST seg-
ment. There may be ST-segment elevation during coronary artery spasm, espe-
cially in the presence of Prinzmetal’s variant angina. REM sleep with tachycardia
as well as slow-wave sleep with a fall in blood pressure and heart rate can lead to
ischemia. Sleep-related breathing disorders, especially obstructive sleep apnea
syndrome, are often associated with oxygen desaturation that can lead to cardiac
ischemia.

Other Laboratory Test Features: Baseline ECGs may be normal or abnor-
mal. Cardiac exercise testing with thallium is usually positive for ischemic heart
disease. Echocardiography will demonstrate aortic stenosis if present. Cardiac
catheterization with coronary angiography may be indicated.

Differential Diagnosis: Nocturnal chest pain and pressure may be produced by
left-ventricular failure (paroxysmal nocturnal dyspnea), sleep-related gastroe-
sophageal reflux, peptic ulcer disease, or primary pulmonary disease.
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have an awake arterial oxygen tension of greater than 60mmHg will show a 5%
or greater drop in oxygen saturation during REM sleep. A greater prevalence of
oxygen desaturation during sleep can be expected in those patients with daytime
resting hypoxemia below 55mmHg.

Age of Onset: The sleep disturbance related to chronic obstructive pulmonary
disease can occur at any age with the development of the underlying disease. The
respiratory disorder occurs most often in individuals over the age of 50 years, but
it can occur in children at any age from infancy.

Sex Ratio: The prevalence of chronic obstructive pulmonary disease is higher in
males, and there does not appear to be any sex difference in the tendency to devel-
op associated sleep disturbance.

Familial Pattern: Not known.

Pathology: Mucus and inflammation of the airway walls, destruction of the lung
parenchyma, narrowed airways due to thickened mucosa, or constriction of the
airway smooth muscle are typical features.

Complications: The complications include disturbed sleep, nocturnal arrhyth-
mias, and the development of cor pulmonale and death.

The sleep disturbance can produce significant psychologic effects of anxiety
and depression and can produce a tendency for excessive sleepiness. Nocturnal
arrhythmias, especially supraventricular events, are very common in patients with
advanced respiratory disease. Ventricular arrhythmias may be more liable to occur
when the oxygen saturation values fall below 60% during sleep. The oxygen
desaturation causes pulmonary vascular constriction, with an elevated pulmonary-
artery pressure. Destruction of the pulmonary vascular bed may also contribute to
the development of pulmonary hypertension.

Course: The sleep disturbance appears to correlate with the progression of the
underlying pulmonary disease. With decreasing pulmonary function, the sleep
disturbance, oxygen desaturation, and cardiac complications progress.

Polysomnographic Features: Sleep is characterized by a difficulty in initiat-
ing sleep. These difficulties are often concurrent with symptoms of shortness of
breath in the recumbent position; the shortness of breath may be exacerbated by
obesity and the associated basal lung-field compression. Total inability to lie flat
during sleep may necessitate that polysomnographic monitoring be performed
with the patient in a semirecumbent position. Mucus accumulation will cause dis-
turbed sleep, with frequent episodes of coughing and expectoration. During acute
exacerbations of chronic obstructive pulmonary disease, the performance of
polysomnography may not be possible due to the patient’s intense shortness of
breath and restlessness. The sleep shows a reduction in the amount of slow-wave
sleep and REM sleep, with frequent sleep-stage changes, arousals, and awaken-
ings. Arterial oxygen desaturation may occur independent of apneic events, par-
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Essential Features:

Chronic obstructive pulmonary disease is characterized by a chronic
impairment of airflow through the respiratory tract between the atmosphere
and the gas-exchange portion of the lung. Altered cardiorespiratory physi-
ology during sleep or a complaint of insomnia can occur. 

The respiratory disturbance in chronic obstructive pulmonary disease is more
fixed than is that of asthma, which is characterized by a spontaneous or therapeu-
tically induced reversibility of airflow limitation.

Sleep disturbance commonly occurs in patients with chronic obstructive pul-
monary disease and is characterized by difficulty initiating sleep, frequent awak-
enings with respiratory distress, shortness of breath or nocturnal cough, frequent
brief arousals throughout the night, and a feeling of being unrested upon awaken-
ing (occasionally with morning headaches). Oxygen desaturation can occur, par-
ticularly in association with REM sleep. The sleep disturbance may be exacerbat-
ed by the medication used for the treatment of chronic obstructive pulmonary dis-
ease, particularly the xanthine derivatives such as theophylline.

Patients with chronic obstructive pulmonary disease have been subdivided into
two groups: ‘pink puffers’–who typically have shortness of breath associated with
increased lung volumes, mild hypoxemia, and normal or low arterial PCO2 levels
and ‘blue bloaters’–who also have shortness of breath and hypoxemia but are
hypercapnic, with evidence of pulmonary hypertension, cor pulmonale, and sec-
ondary polycythemia. Sleep-related exacerbation of hypoxemia is more likely to
occur in patients who are blue bloaters.

Associated Features: Short periods of central apnea may occur in patients who
have chronic obstructive pulmonary disease with oxygen desaturation. The
episodes of hypoxemia during sleep are more likely to occur during REM sleep
and can last from one or two minutes up to one hour or longer. Chronic subjective
and objective sleep disturbances, such as prolonged sleep latency, frequent awak-
enings, reduced sleep efficiency, and early morning awakenings, are often seen in
patients with chronic lung disease and respiratory insufficiency but do not neces-
sarily correlate with the presence of oxygen desaturation.

Obstructive sleep apnea syndrome may coexist with chronic obstructive pul-
monary disease and may contribute to the sleep-related symptoms. The presence of
obstructive sleep apnea syndrome with chronic obstructive pulmonary disease is
sometimes called the “overlap syndrome” and may be more likely to predispose the
patient to the development of awake alveolar hypoventilation and right-heart failure.

Predisposing Factors: Chronic obstructive pulmonary disease is typically seen
in adult individuals who are cigarette smokers. Obesity appears to be an aggra-
vating factor in the development of the sleep disturbance and sleep-related oxy-
gen desaturation. In children, respiratory infections, bronchopulmonary dysplasia,
cystic fibrosis, and ciliary anomalies are often the cause.

Prevalence: Most patients with chronic obstructive pulmonary disease will
develop some disturbance of nocturnal sleep quality. About 25% of patients who



SLEEP-RELATED ASTHMA 269

Severity Criteria:

Mild: Usually associated with mild insomnia or mild sleepiness, as defined on page
23, and chronic obstructive pulmonary disease of mild severity is present.

Moderate: Usually associated with moderate insomnia or moderate sleepiness,
as defined on page 23, and usually associated with a diagnosis of moderate-
ly severe chronic obstructive pulmonary disease.

Severe: Usually associated with severe insomnia or severe sleepiness, as
defined on page 23, and usually associated with a diagnosis of severe chron-
ic obstructive pulmonary disease.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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Sleep-Related Asthma (493)

Synonyms and Key Words: Extrinsic asthma (493.0), intrinsic asthma
(493.1), asthma–unspecified (493.9), sleep-related asthma, nocturnal asthma,
nighttime asthma, night awakening with asthma.

Essential Features:

Sleep-related asthma refers to asthma attacks that occur during sleep.

Patients awaken with dyspnea, wheezing, coughing, air hunger, or chest tight-
ness. The symptoms usually improve with the administration of bronchodilating
medications.

Associated Features: Patients may awaken with coughing that continues until
they expectorate thick secretions or mucus plugs. Mild nocturnal hypoxemia of
5% to 6% is usually associated with asthma. In children, the hypoxemia is gener-
ally more severe and is proportional to the severity of the airway obstruction.

Sleep disruption due to nocturnal episodes of asthma commonly leads to com-
plaints of poor sleep, daytime fatigue, and, less frequently, daytime sleepiness.
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ticularly during REM sleep. Concurrent obstructive apneic events may be present
in some patients, particularly in those who are obese. Cardiac arrhythmias that are
not necessarily related to the episodes of hypoxemia may be present during
polysomnographic monitoring.

Daytime multiple sleep latency tests may demonstrate a reduced mean sleep
latency that usually correlates with the degree of nocturnal sleep disruption.

Other Laboratory Test Features: Pulmonary-function testing indicates
obstructive airway disease. The findings of chest radiography are variable,
depending upon the predominance of either emphysema or bronchitis. A defi-
ciency in alpha-antitrypsin may be found.

Differential Diagnosis: Patients with chronic obstructive pulmonary disease
are liable to have sleep disturbance that may be due to other causes of insomnia.
Insomnia due to anxiety or depression is not uncommon in patients with chronic
obstructive pulmonary disease, and psychophysiologic insomnia may also occur
as a result of the chronically disturbed sleep patterns. Acute exacerbations of
chronic obstructive pulmonary disease may produce an adjustment sleep disorder.

Respiratory disturbance during sleep occurs with the obstructive sleep apnea
syndrome. If disorders such as kyphoscoliosis, poliomyelitis, muscular dystrophy,
or other neurologic disorders are present concurrently, they may contribute to the
development of central sleep apnea syndrome.

It may not be possible to clinically distinguish patients with central alveolar
hypoventilation syndrome and chronic obstructive pulmonary disease from
patients who have the blue bloater form of chronic obstructive pulmonary disease.
The only distinguishing feature may be evidence of alveolar hypoventilation prior
to the development of chronic obstructive pulmonary disease.

Patients with sleep-related asthma will have reversible bronchospasm.

Diagnostic Criteria: Chronic Obstructive Pulmonary Disease (490-496) 

A. The patient has a complaint of insomnia or excessive sleepiness.
B. The sleep disturbance is temporally related to the presence of chronic

obstructive pulmonary disease.
C. Polysomnographic monitoring demonstrates all of the following:

1. Reduced sleep efficiency, with an increase in sleep latency and number
of awakenings; reduced total sleep time, with frequent sleep-stage
changes; reduced stage 3 and stage 4 sleep; and reduced REM sleep

2. Oxygen desaturation during sleep
D. The respiratory disturbance is not due to other medical disorders (e.g., asthma).
E. Other sleep disorders can be present but do not account for the primary

complaint.

Note: State and code chronic obstructive pulmonary disease on axis A along
with the primary symptom (e.g., chronic obstructive lung disease associated
with insomnia [491.2]).

Minimal Criteria: A plus B.
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Differential Diagnosis: Sleep-related asthma must be differentiated from con-
gestive heart failure with paroxysmal nocturnal dyspnea, sleep-related gastroe-
sophageal reflux, abnormal sleep-related swallowing syndrome, nocturnal cardiac
ischemia, central alveolar hypoventilation syndrome, sleep-related laryngospasm,
sleep choking syndrome, or obstructive sleep apnea syndrome.

Diagnostic Criteria: Sleep-related Asthma (493)

A. The patient has a complaint of insomnia or excessive sleepiness, and cough
or dyspnea.

B. The complaint is temporally related to the presence of asthma.
C. Associated features include one or more of the following:

1. Dyspnea and wheezing
2. Expectoration of thick sputum
3. Improvement with the use of bronchodilating medications

D. Polysomnographic monitoring demonstrates asthmatic episodes occurring
randomly during sleep but not in slow-wave sleep.

E. Other medical or mental disorders (e.g., paroxysmal nocturnal dyspnea) are
not the cause of the symptoms.

F. Other sleep disorders (e.g., obstructive sleep apnea syndrome, sleep-related
swallowing syndrome, sleep-related gastroesophageal reflux) can be pre-
sent but are not the cause of the symptom producing ventilatory difficulties
during sleep.

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Mild insomnia or excessive sleepiness, as defined on page 23. Episodes
usually occur less frequently than once per week and resolve spontaneously.

Moderate: Moderate insomnia or excessive sleepiness, as defined on page 23,
with episodes usually occuring on an almost nightly basis and resolving only
after the individual takes prescribed medication.

Severe: Severe insomnia and excessive sleepiness, as defined on page 23, with
episodes occurring more than once per night and resolving only after the
individual takes prescribed medication. On at least one occasion, physician
intervention has been required.

Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days but less than 6 months.
Chronic: 6 months or longer.
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Predisposing Factors: A good correlation exists between the severity of asth-
ma and the frequency of sleep-related asthmatic episodes. In patients with chron-
ic asthma, the onset of sleep-related asthma often indicates a general deterioration
of the asthma, but persons with relatively mild daytime asthmatic symptoms may
also experience sleep-related asthma. Esophageal reflux during sleep, with or
without aspiration of gastric contents, may occasionally be a provoking factor.

Course: Episodes of sleep-related asthma decrease in frequency and severity
with effective treatment. The use of medications such as the xanthines, however,
may lead to insomnia.

Prevalence: Sixty-one percent to 74% of patients with asthma report nighttime
awakenings due to sleep-related asthma. Up to 40% of patients on routine asthma
treatment have reported awakening every night with episodes of asthma.

Age of Onset: Variable, depending on the type of asthma.

Sex Ratio: No difference.

Familial Pattern: Not known.

Pathology: Several factors involving circadian variations in physiology or hor-
monal function may underlie sleep-related asthma. Bronchial resistance is
increased during early morning hours in normal subjects, and this process appears
to be accentuated in asthmatic individuals. Asthmatics have demonstrated a 20%
to 50% decrease in airflow throughout the night. Nighttime exposure to allergens
or delayed response to allergen exposure during the waking hours may induce
sleep-related asthma. The airway-inflammatory response may be increased at
night due to the circadian nadir in plasma epinephrine and cortisol concentrations
and a corresponding increase in eosinophil concentrations. Another factor is the
relatively rapid metabolism of most antiasthmatic medications, with substantially
reduced drug levels during early morning hours.

Complications: The complications are those of sleep disturbance and impaired
ventilation. Insomnia and excessive sleepiness may result. Asthmatic episodes can
result in nocturnal death.

Polysomnographic Features: Asthmatic attacks rarely occur in the first hour
of sleep or in stage 3 or stage 4 sleep. Attacks tend to cluster later in the sleep peri-
od but appear to be randomly distributed throughout all sleep stages. Awakenings
occur when the patient experiences an asthmatic attack. Esophageal pressure
monitoring demonstrates increasing negative intrathoracic pressures immediately
preceding and during an attack.

Other Laboratory Test Features: Pulmonary function testing demonstrates
reversible obstructive airway disease. A chest radiograph may demonstrate lung
hyperinflation. Sputum and blood eosinophilia and high serum IgE levels may
indicate an allergic component.
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Age of Onset: The incidence of this disorder increases with age. The disorder is
substantially more common in individuals over 40 years old.

Sex Ratio: When mild, the disease occurs equally in males and females. In
Barrett’s esophagus, there appears to be a male predominance.

Familial Pattern: None.

Pathology: Pathology can be described in three categories: histologic, endo-
scopic, and manometric. The classic histologic changes associated with chronic
GERD relate to basal-zone hyperplasia and papillary elongation. Other less spe-
cific changes are the presence of neutrophilic or eosinophilic infiltration.
Endoscopic changes range from mild erythema, erosions, and ulcerations to
severe erosions with stricture. The most severe complication that is identified pri-
marily by histology is Barrett’s esophagus, which is the presence of columnar
epithelium in the esophagus. The manometric abnormalities associated with
chronic GERD include both decreased lower esophageal sphincter pressure (gen-
erally below 10 mmHg) and decreased esophageal peristaltic amplitude.

Complications: The complications of GERD include: erosive esophagitis with
stricture, resulting in chronic dysphagia and weight loss; Barrett’s esophagus;
laryngopharyngitis; pulmonary aspiration, with lung abcess; bronchiectasis; and
exacerbation of bronchial asthma.

Polysomnographic Features: Polysomnography with continuous pH monitor-
ing demonstrates an episode of reflux during sleep; the reflux is often associated
with an awakening.

Other Laboratory Test Features: Endoscopic examination of the esophagus
with or without biopsy may be indicated. Histologic examination of altered
esophageal mucosa may reveal ulcerative changes or Barrett’s esophagus.

Differential Diagnosis: The differential diagnosis includes primarily peptic
ulcer disease. The chest pain can be similar to that associated with angina.
Awakenings from sleep with coughing and choking may lead to consideration of
sleep-related breathing disorders, abnormal swallowing syndrome, sleep choking
syndrome, sleep-related laryngospasm, and paroxysmal nocturnal dyspnea. Poly-
somnographic evaluation with respiratory and pH monitoring can differentiate
these disorders.

Diagnostic Criteria: Sleep-Related Gastroesophageal Reflux (530.81)

A. The patient has a complaint of recurrent awakenings from sleep. The disor-
der occasionally can be asymptomatic.

B. Episodes of chest discomfort or burning substernal pain occur during sleep.
C. Other features that occur during sleep include one or more of the following:

1. A sour or bitter taste in the mouth
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Sleep-Related Gastroesophageal Reflux (530.81)

Synonyms and Key Words: Reflux esophagitis, esophagitis, heartburn, gas-
troesophageal reflux disease (GERD).

Essential Features:

Sleep-related gastroesophageal reflux is characterized by regurgitation of
stomach contents into the esophagus during sleep.

This is a disorder in which the patient can awaken from sleep with a sour taste
in the mouth or a burning discomfort or pain in the chest (heartburn). The pain is
usually substernal, with a feeling of general chest pain or tightness similar to that
due to angina. The pain appears to be caused by gastric fluid or contents that have
been regurgitated from the stomach into the esophagus and pharynx. Awakenings
from sleep associated with the discomfort can lead to a complaint of insomnia.
The gastroesophageal reflux often is asymptomatic during sleep.
Associated Features Associated features of this disorder can include symptoms of
dysphagia, odynophagia, laryngopharyngitis, laryngospasm, and epigastric burn-
ing similar to that associated with a duodenal ulcer.

Course: GERD is a chronic, unrelenting disease that is rarely cured. If untreat-
ed, the course of the disease may progress over a period of years to worsening
heartburn that will occur postprandially, between meals, and during sleep. Over a
number of years, this symptom may become associated with changes such as
esophageal erosions and ulcers that can progress to a stricture of the esophagus.
The most serious manifestation of GERD is the development of Barrett’s esopha-
gus, which is the formation of gastric columnar epithelium that replaces the nor-
mal squamous epithelium of the esophagus. Barrett’s esophagus may be a prema-
lignant condition.

Predisposing Factors: Lower-esophageal-sphincter pressures below 10 mmHg
predispose the patient to the development of GERD. Obesity or pregnancy may
also be predisposing conditions, though these conditions are of less etiologic
importance than are low sphincter pressure, gastric emptying, and peristaltic effi-
ciency of the esophagus.

Prevalence: Unknown. It is estimated, however, that approximately 7% to 10%
of the general population has daily heartburn. Heartburn on a weekly basis is
thought to occur in as much as one third of the normal population.
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Essential Features:

Peptic ulcer disease is characterized by gastric or duodenal ulceration by
acid and pepsin that can produce awakenings from sleep with pain or dis-
comfort in the abdomen.

The main sleep-related feature of this disorder is a spontaneous epigastric pain
(primarily duodenal) that occurs at night. The pain is usually a dull, steady ache
rather than colicky and it appears most often within one to four hours after sleep
onset. Tenderness or muscular rigidity occurs in the epigastrium. The pain usual-
ly is intermittent; with acute or subacute perforation, however, the pain is intense
and constant. The pain can produce arousals and awakenings from sleep, leading
to a complaint of insomnia.

Associated Features: Associated features of this disorder may include symp-
toms of acid indigestion. Epigastric burning sensation, heartburn, or an unpleas-
ant taste in the mouth can occur and are similar to the symptoms associated with
sleep-related gastroesophageal reflux. The pain sometimes radiates to the chest,
substernum, or back. The characteristic hungerlike pain often changes to a sensa-
tion of fullness, nausea, or cramping pain if pyloric obstruction occurs. Pain relief
commonly follows food ingestion or the onset of gastrointestinal bleeding.

Course: Peptic ulcer disease is a chronic, self-limiting disease that is easily
cured but frequently relapsing. The most serious complication of peptic ulcer dis-
ease is perforation with bleeding, which may lead to death.

Predisposing Factors: Hereditary factors are involved in the etiology of peptic
ulceration. Relatives of patients with peptic ulcers also tend to develop peptic
ulcers. Cigarette smoking is known to be associated with a greater risk of devel-
oping duodenal ulceration. Drug ingestion can be a causative factor; corticos-
teroids, aspirin, indomethacin, phenylbutazone, nonsteroidal anti-inflammatory
drugs, and analgesics have all been implicated. Although an increased incidence
of peptic ulcer disease has been noted in shift workers, other studies have failed
to document a similar increase in other groups with presumed high-stress work
environments such as air traffic controllers. There is an increased incidence of
peptic ulceration in patients with “stressful” occupations, mental patients, alco-
holics, and patients with liver cirrhosis. In addition, gastric ulceration is more
prevalent in excessive burns (Curling’s ulcer), shock, major medical illness, acute
brain damage (Cushing’s ulcers), following an operation, and in the terminal
stages of any fatal illness.

Prevalence: The incidence of peptic ulceration varies between countries and is
high in the Japanese population (approximately 1% incidence). The incidence of
duodenal ulceration is decreasing in the United States. Duodenal ulcers are three
times more common than gastric ulcers in the western countries.

Age of Onset: The occurrence of duodenal ulceration peaks at 20 years of age,
and as age advances, the incidence declines, possibly related to the age-dependent
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2. Coughing or choking
3. Heartburn

D. Polysomnographic monitoring demonstrates either of the following:
1. Arousals from sleep
2. Gastroesophageal acid reflux on pH monitoring during sleep

E. No other medical or mental disorder (e.g., angina, monilial esophagitis,
etc.) accounts for the symptom.

F. Other sleep disorders (e.g., obstructive sleep apnea syndrome, may be pre-
sent but do not account for the symptom).

Minimal Criteria: A plus B plus C, or A plus D.

Severity Criteria:

Mild: Symptomatic episodes occur no more than once per week or asympto-
matic episodes are detected by pH monitoring; usually not associated with,
or mild evidence of, esophageal irritation.

Moderate: Episodes occur almost nightly, and are typically associated with evi-
dence of esophageal irritation.

Severe: Episodes occur every night and more than once per night and are often
associated with evidence of moderate or severe esophageal irritation.

Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days but less than 1 month.
Chronic: 1 month or longer.
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Peptic Ulcer Disease (531-534)

Synonyms and Key Words: Gastric ulcer (531), duodenal ulcer (532), gastro-
jejunal ulcer (534), peptic ulcer disease, epigastric night pain, nocturnal pH mon-
itoring. (Includes, if associated with ulceration, dyspepsia [536.8], hyperacidity
[536.8], hyperchlorhydria [536.8].)
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Diagnostic Criteria: Peptic Ulcer Disease (531-534)

A. The patient has a complaint of recurrent awakenings from sleep.
B. Episodes of epigastric night pain occur within one to four hours after sleep

onset.
C. Other features that occur during sleep include one or more of the following:

1. Radiating pain in the chest, substernum, or back
2. Heartburn or burning sensation, with gastroesophageal reflux
3. Fullness, nausea, or cramping pain, with the occurrence of pyloric

obstruction
D. Peptic ulcer disease is associated with “stressful” occupations, shift work-

ers, mental patients with insomnia, or hereditary preponderance.
E. The patient has a diagnosis of peptic ulcer disease.
F. Polysomnographic monitoring demonstrates both of the following:

1. Arousals from sleep
2. High acidity of gastric and duodenal fluids (as detected by gastric-acid-

ity or pH monitoring) in the acute or subacute stage of peptic ulcer dis-
ease during sleep

G. No other medical or mental disorder (e.g., nocturnal angina, cholelithiasis,
pancreatitis, accounts for the symptom).

H. No other sleep disorder (e.g., sleep-related gastroesophageal disease, caus-
es the abdominal pain during sleep).

Minimal Criteria: A plus B plus E.

Severity Criteria:

Mild: Symptomatic episodes occur no more than once per week.
Moderate: Symptomatic episodes occur almost nightly, typically associated

with evidence of highly acidic intragastric pH.
Severe: Symptomatic episodes occur every night and more than once per night.

Duration Criteria:

Acute: 2 months or less.
Subacute: More than 2 months but less than 1 year.
Chronic: 1 year or longer.
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decrease of gastric acid secretion. The occurrence of gastric ulcer, however, peaks
between 50 and 60 years of age.

Sex Ratio: There is a male preponderance of about 2.5:1.

Familial Pattern: Peptic ulceration occurs two to three times as frequently in
first-degree relatives of individuals with peptic ulcer disease as in relatives of con-
trols or in the general population.

Pathology: In acute peptic ulceration, penetration occurs into the full mucosal
depth or muscularis mucosae. Circular and small lesions, usually less than 1 cm
in diameter, are found. In chronic peptic ulcers, the histologic appearance varies
with the activity, chronicity, and degree of healing. Characteristically, there is a
superficial thin layer of necrotic fibrinoid debris, an acute, nonspecific, cellular-
infiltrating zone with neutrophils, and an active granulation tissue layer infiltrat-
ed with mononuclear leukocytes in the base.

Complications: The three most common complications of peptic ulcer disease
are (1) hemorrhage, (2) perforation, and (3) impairment of gastric emptying due
to deformity and scarring of the stomach and duodenum. When bleeding from a
peptic ulcer is pronounced, anemia, hematemesis, melena, or hematochezia
appears. Perforation is the abrupt extension of the ulcer through all layers of the
intestinal wall, permitting the free escape of intraluminal contents into the peri-
toneal cavity. Death from peritonitis and septicemia usually will occur unless the
perforation is closed surgically or is induced to seal off by intensive medical thera-
py. Peptic ulcer disease is a common cause of pyloric obstruction and gastric stasis.

Polysomnographic Features: Polysomnography demonstrates an awakening
followed by abdominal pain. Intragastric pH measurements show that the intragas-
tric pH level, which is higher in gastric ulcer disease than in duodenal ulcer dis-
ease, is lower during awakenings and wakefulness than in slow-wave sleep. Several
studies have demonstrated a pronounced circadian rhythm in basal acid secretion,
with peaks generally occurring between 9 p.m. and midnight in most individuals.

Other Laboratory Test Features: A diagnosis of peptic ulcer disease is usu-
ally made by the demonstration of an ulcer crater on radiographic studies.
Endoscopy with simultaneous biopsy is essential to rule out malignancy and to
establish a definitive diagnosis. Recently, endoscopic ultrasonography has been
performed to estimate the depth of gastric ulceration and to confirm healing.

Differential Diagnosis: The differential diagnosis includes disorders that pro-
duce nocturnal abdominal pain. Other diseases such as gastric cancer, cholelithi-
asis, pancreatitis, parasitic diseases, reflux esophagitis, and irritable bowel syn-
drome should be considered. Because the pain of the peptic ulceration occurs late
after meals, a diagnosis of hypoglycemia or hyperinsulinemia must be excluded.
Diabetic radiculopathy and syphylitic neuralgia are rare causes. Nocturnal angina
must also be included in the differential diagnosis of epigastric pain.
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Sex Ratio: Fibromyalgia appears to be more common in females, in the ratio of
8:1.

Familial Pattern: None known.

Pathology: None known.

Complications: Complications are due to the muscle discomfort and sleep dis-
turbance, which often may lead to anxiety and depression.

Polysomnographic Features: Characteristic polysomnographic features have
been reported in fibromyalgia. Patients with fibromyalgia characteristically will
show alpha (7.5-11 Hz) electroencephalographic activity occurring during non-
REM (NREM) sleep. The occurrence of alpha activity during slow-wave sleep is
particularly characteristic and is termed alpha-delta activity. Sleep stages other-
wise appear to be normal in percentage.

Patients with fibromyalgia may demonstrate associated periodic limb move-
ments on nocturnal polysomnography.

Multiple sleep latency testing has not been reported in this disorder, but objec-
tive daytime sleepiness is not believed to be a feature of fibromyalgia.

Other Laboratory Test Features: Laboratory investigations for rheumatic
disorders are normal.

Differential Diagnosis: The sleep disturbance needs to be differentiated from
that due to other causes of nonrestorative sleep. Obstructive sleep apnea syn-
drome, central sleep apnea syndrome, insomnia due to mental disorders, and psy-
chophysiologic insomnia need to be considered in the differential diagnosis.

Fibromyalgia needs to be differentiated from other disorders that produce
myalgia. Polymyalgia rheumatica is a disorder that mainly affects the elderly and
is characterized by myalgia but can be excluded by the presence of more severe
muscle stiffness and the elevated sedimentation rate that is seen in polymyalgia.
Other rheumatic disorders, such as rheumatoid arthritis or osteoarthritis, can be
excluded by the characteristic clinical, serologic, and radiologic features.

Sleep disturbance related to a dysthymic disorder needs to be differentiated from
that due to fibromyalgia. Compared to patients with dysthymia, patients with
fibromyalgia report more muscle pain upon awakening as well as discomfort dur-
ing sleep. Alpha activity during NREM sleep is not a feature of dysthymic disorder.

Patients with the chronic fatigue syndrome (postinfectious neuromyasthenia)
have similar findings to patients who report the onset of fibromyalgia following a
febrile illness. Compared to normal controls, patients with the fibromyalgia do not
have elevated Epstein-Barr antibody titer levels.

Diagnostic Criteria: Fibromyalgia (729.1)

A. The patient has a complaint of unrefreshing sleep and myalgia.
B. The myalgia is not associated with other musculoskeletal disorders.
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Fibromyalgia (729.1)

Synonyms and Key Words: Rheumatic pain modulation disorder, fibrositis
syndrome.

Essential Features:

Fibrmyalgia is characterized by diffuse musculoskeletal pain, chronic
fatigue, unrefreshing sleep, and increased tenderness in specific localized
anatomic regions, without laboratory evidence of contributing articular,
nonarticular, or metabolic disease.

Patients with the fibromyalgia typically complain of light sleep that is charac-
terized by physical discomfort, and these patients awaken feeling tired and lethar-
gic with discomfort and stiffness in the joints. The daytime tiredness and fatigue,
at times characterized by more specific complaints of excessive sleepiness, persist
throughout the day.

The muscles or groups of muscles, especially those of the neck and shoulder mus-
cles, are painful and tender. Particularly sensitive muscles and regions include the
mid-upper border of the trapezius, the erector spinae muscle in the neck, the lateral
sternal border over the pectoralis major, just below the occipital crest, the lumbar
erector spinae muscles, the lumbar triangle, the anterior superior spine, the mid-glu-
teus maximus, the mid-lateral thigh, and the medial knee superior to the adductor
tubercle. Minor trauma or changes in the weather, particularly cold or dampness,
appear to exacerbate the muscle discomfort. The local application of heat and mas-
sage and the use of anti-inflammatory agents often bring about some relief.

The onset of the muscle discomfort is usually rapid and develops over a period
of days. The discomfort generally will become most noticeable during the noc-
turnal hours.

Associated Features: Some patients with the fibromyalgia have associated
periodic limb movements; these patients generally are older and have a later onset
of illness.

The chronicity and diffuseness of the symptoms often lead to a delayed diag-
nosis, resulting in features of an anxiety disorder or depression.

Course: Fibromyalgia generally has a chronic relapsing course that lasts months
or years. Treatment generally induces only minor or temporary improvement. The
sleep complaints may be improved by specific treatment even though the muscle
discomfort can persist.

Predisposing Factors: A history of prior “flulike” febrile illness is reported in
approximately 50% of patients with fibromyalgia.

Prevalence: Not known, but apparently not rare.

Age of Onset: Onset usually occurs in early adulthood, although fibromyalgia
may occur for the first time in the elderly.
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Proposed Sleep Disorders

This fourth section of the International Classification of Sleep Disorders
includes those sleep disorders for which insufficient or inadequate information is
available to substantiate the unequivocal existence of the disorder. Some of these
disorders, such as sleep-related laryngospasm, are newly described and some dis-
orders, such as short sleeper, may be controversial as to whether they are disorders
in their own right or are at the extreme end of the range of normal physiology.

A short sleeper or long sleeper is a person who has either a shorter or longer
sleep episode than is considered normal but has sleep that is not pathologic.
People with these sleep-duration features can present with a complaint of either
inability to sleep or excessive sleepiness, and, therefore, these two disorders are
important in differential diagnoses. Their descriptions are necessary to provide
appropriate diagnostic information for clinical purposes.

The subwakefulness syndrome, also known as the subvigilance syndrome, has
been described for many years. It is unclear, however, whether this is a variant of
another disorder of excessive sleepiness, such as idiopathic hypersomnia, or rep-
resents a manifestation of a psychologic state. Therefore, subwakefulness syn-
drome is included in the this section.

Fragmentary myoclonus is a newly described disorder that has been associated
with excessive sleepiness. It consists of frequent brief myoclonic jerks occurring
at random in many muscle groups. Fragmentary myoclonus could be a variant of
the normal phasic muscle activity that typically is seen at sleep onset. Insufficient
published information is currently available on this disorder.

Sleep hyperhidrosis, also known as night sweats, can be due to a variety of
underlying disorders such as neurologic disorders and the obstructive sleep apnea
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C. Firm, tender zones are found within the muscles, particularly those of the
neck and shoulders.

D. Polysomnography demonstrates both of the following:
1. Alpha activity (7.5-11-Hz) during NREM sleep, particularly stage 3 and

stage 4 sleep
2. A normal mean sleep latency on multiple sleep latency test

E. No other medical disorder, particularly rheumatic disorders, accounts for
the symptoms.

F. Other sleep disorders can be present but are not the cause of the myalgia.

Minimal Criteria: A plus B plus C.

Severity Criteria:

Mild: Muscle discomfort that does not occur daily.
Moderate: Muscle discomfort that occurs on a daily basis but is not severe

enough to require analgesic therapy.
Severe: Muscle discomfort that requires treatment with analgesic medications.

Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days but less than 3 months.
Chronic: 3 months or longer.
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A reasonable criterion for this diagnosis is a regular daily pattern of total sleep
time that is less than 75% of the lowest normal quantity for age. In absolute terms,
a regular sleep duration averaging less than 5 hours per 24 hours before the age of
60 years is an unusually short sleep pattern. After the age of 60, there is an appar-
ent increase in prevalence of a short-sleep pattern in the absence of pathology.
Some short sleepers sleep for periods of only 45 minutes to 3 hours each day with-
out compromise of waking faculties.

Associated Features: Psychologically, short sleepers have been described as
basically normal, with a tendency to hypomanic behavior. They are also described
as smooth, efficient persons who are distinct “nonworriers.” They may seek assis-
tance because of the concerns of family or referring physicians that the short-sleep
behavior represents a psychologic or medical abnormality or because the short
sleep creates awkward family and social situations.

Demographic data have suggested a correlation between short sleep and
reduced life expectancy. The main source of this relationship is probably the
shortening of total sleep time resulting from medical pathologies. The survey
studies from which such correlations were derived were not able to explore the
probability that one or several root pathologic causes are responsible for both the
higher mortality ratios and short sleep. The question of a causal connection
between unconventional sleep durations in the absence of sleep or medical pathol-
ogy and reduced life expectancy is not answerable at the present time.

Course: Apparently lifelong in typical cases. In individuals under age 60 years,
the development of a short-sleep pattern may signal the presence of underlying
sleep disorder or other medical pathology.

Predisposing Factors: None.

Prevalence: Apparently rare.

Age of Onset: The pattern usually begins in early adolescence or young adult-
hood and endures throughout life, without the development of known impairment
or complications.

Sex Ratio: Predominantly male.

Familial Pattern: A tendency to run in families has been described, but clear
genetic data are not available.

Pathology: Short sleepers presumably represent the extreme end of the normal
sleep-duration continuum.

Complications: There is a potential for complications from misguided attempts
to increase the patient’s sleep time by pharmacologic intervention with hypnotics.

Polysomnographic Features: The polysomnogram shows a short sleep laten-
cy and very few arousals after sleep onset. Absolute amounts of sleep stages 3 and

282 PROPOSED SLEEP DISORDERS

syndrome. An idiopathic form of this disorder occurs but has rarely been
described in the literature.

Sleep disturbance that is characterized by either insomnia or excessive sleepi-
ness is commonly seen in relation to the menstrual cycle, menopause, or preg-
nancy. Although it is well recognized that these disturbances occur, reports of the
sleep characteristics are rare, and the underlying cause of these sleep disturbances
is unclear. Whether these disorders are due to a specific and primary effect upon
the sleep mechanisms or another disorder (e.g., premenstrual stress syndrome or
back pain related to pregnancy) is not known.

Terrifying hypnagogic hallucinations are intensely frightening hallucinatory
phenomena that occur at sleep onset. Although they may be associated with other
sleep disorders, such as narcolepsy, they can occur in an idiopathic form.
Terrifying hypnagogic hallucinations have rarely been described, and their differ-
entiation from unpleasant sleep-onset dreams has not been clearly established.

Sleep-related neurogenic tachypnea has been reported to occur in an idiopath-
ic form, although it is associated more commonly with underlying neurologic dis-
orders. This rarely described disorder is presented here to encourage recognition
of the features to prompt further research.

Sleep-related laryngospasm and the sleep choking syndrome are two disorders
that occur with a complaint of sleep-related breathing difficulties. Patients with
these disorders are likely to present to sleep-disorders clinicians particularly
because the symptoms are similar to those of the obstructive sleep apnea syn-
drome. Although the exact cause of the underlying disorders is unknown, the
inclusion of the disorders in this text should allow the clinical features to be rec-
ognized more easily and the nature of the disorders to be clarified.

All the proposed sleep disorders are described in the anticipation that addi-
tional information will be forthcoming in the medical literature to more clearly
establish the nature of these disorders. It is to be expected that if this aim is
achieved, the list of proposed sleep disorders will change in future editions of the
International Classification of Sleep Disorders.

Short Sleeper (307.49-0)

Synonyms and Key Words: Short sleeper, “healthy” hyposomnia, asympto-
matic, extreme low end of normal sleep-duration continuum.

Essential Features:

A short sleeper is an individual who habitually sleeps substantially less dur-
ing a 24-hour period than is expected for a person in his or her age group.

The short sleeper is neither subjectively nor objectively somnolent in the day-
time (the short sleep is restorative) and is unable to sleep longer despite opportu-
nities and attempts to do so. Sleep is unbroken, and the short sleeper has no com-
plaints about the quality of sleep or difficulties with mood, motivation, or perfor-
mance during wakefulness. The constricted sleep is not on a voluntary basis, and
there are no weekend or holiday reversions to conventional or long-sleep patterns.
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Moderate: Moderate short sleep or insomnia, as defined on page 23. An adult
has a total sleep time of less than four hours but more than three hours.

Severe: Extreme short sleep or insomnia, as defined on page 23. An adult has
a total sleep time of less than three hours.

Duration Criteria:

Acute: Not applicable.
Subacute: Not applicable.
Chronic: 6 months or longer.
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Long Sleeper (307.49-2)

Synonyms and Key Words: Long sleeper, “healthy” hypersomnia, extreme
high end of normal sleep-duration continuum.

Essential Features:

A long sleeper is an individual who consistently sleeps substantially more in
24 hours than does the typical person of his or her age group. Sleep,
although long, is basically normal in architecture and physiology.

Individuals who are long sleepers have normal sleep efficiency and timing of
sleep. In uncomplicated cases, there are no complaints about quality of sleep, day-
time sleepiness, or difficulties with awake mood, motivation, or performance, as
long as sufficient sleep is obtained routinely to fulfill the apparent increased sleep
“need.”

A chronic, regular daily pattern of total sleep time of more than 10 hours per
24 hours in young adults is a reasonable criterion for this diagnosis. Many long
sleepers, because of occupation or education demands, function with reasonable
success on 9 hours of sleep per night during the work or school week, with
increases to 12 to 15 hours per 24 hours on weekends and holidays. Obtaining less
than this amount of sleep leads to daytime symptoms of insufficient sleep (e.g.,
sleepiness, reduction in alert cognitive efficiency).

Associated Features: Although they generally function within the normal
range of psychologic functioning, long sleepers who have been studied psycho-
logically (mostly males) appear to have characteristic personality features. They
are higher on most scales of the Minnesota Multiphasic Personality Inventory
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4 are normal for age, whereas stage 2 and REM sleep are lower in amount than in
conventionally sleeping individuals. Increased absolute amounts of either stage 3
and stage 4 or REM sleep suggest recovery sleep in a sleep-deprived individual
rather than true short sleep. No intrasleep pathology (e.g., sleep apnea or period-
ic limb movements) is present. If given the opportunity to continue sleep, the
patient is consistently unable to do so. The patient is not aware of any time dis-
tortion and is accurate about both the qualitative and quantitative aspects of the
recorded sleep. Multiple sleep latency testing (MSLT) shows no evidence of patho-
logic sleepiness.

Other Laboratory Test Features: None helpful.

Differential Diagnosis: It is important to differentiate the short sleeper from
patients with underlying medical or mental causes of shortened sleep. In most of
the latter, the patient complains of difficulty in falling asleep, frequent awaken-
ings, or both, and these historic features are accompanied by complaints concern-
ing daytime functioning, exhaustion, fatigue, and altered mood. Patients with
bipolar affective disorder who are in the hypomanic or manic phase of their ill-
ness often sleep only a few hours per night and feel quite well in the daytime. The
histories of such patients, however, typically include periods of major depression
during which complaints of insomnia or hypersomnia have been present.

A sleep-wake log in short sleepers should show consistently short sleep at
approximately the same clock times on a daily basis and no substantial differences
between sleep amounts on work nights compared to weekends, holidays, and
vacations.

Diagnostic Criteria: Short Sleeper (307.49-0)

A. The patient can have a complaint of insomnia.
B. The patient has a daily total sleep time of less than 75% of the age-related

norm.
C. The sleep pattern must have been present for at least six months.
D. The patient does not have excessive sleepiness.
E. Polysomnographic monitoring demonstrates both of the following:

1. A short total sleep time with a spontaneous final awakening
2. The mean sleep latency is within normal limits on the multiple sleep

latency test
F. No other significant underlying medical or mental disorder accounts for the

findings.
G. The findings do not meet the diagnostic criteria for any other disorder caus-

ing insomnia.

Minimal Criteria: A plus B plus C plus D.

Severity Criteria:

Mild: Mild short sleep or insomnia, as defined on page 23. An adult has a total
sleep time of less than six hours but more than four hours.
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are somewhat higher than normal. The patient has no problem with time distor-
tion or ability to be accurate about the quantity or quality of sleep. No intrasleep
pathology (e.g., sleep apnea or periodic limb movements) is present. If given the
opportunity, the patient is consistently able to sleep 10 or more hours per day. If
the multiple sleep latency test (MSLT) is performed, no evidence of pathologic
sleepiness is present, assuming that the patient has obtained the usual sleep
amounts for several nights before the procedure.

Other Laboratory Test Features: Brain imaging may be indicated to rule out
the presence of intracerebral pathology.

Differential Diagnosis: It is important to differentiate the long sleeper from
patients with underlying medical or mental causes of long sleep. In most of the
latter, the history indicates that the condition is an acquired one (i.e., there is a his-
tory of previously conventional and normal sleep durations during childhood).
Many pathologic causes of increased sleep have an acute or subacute onset and
rarely show the stable duration of the long sleeper. In addition, most of these caus-
es show a demonstrable polysomnographic abnormality. Nevertheless, differenti-
ation from pathologic conditions of hypersomnia may be difficult in the adoles-
cent or child because the normal continuum of sleep duration is somewhat higher
in these age groups than in adults. The correct diagnosis is often made chiefly by
exclusion of specific diagnostic features associated with other conditions (e.g.,
cataplexy in early cases of narcolepsy or loud snoring in obstructive sleep apnea
syndrome) and by requirement of few or no complaints concerning the quality of
the individual’s awake-state functioning.

Essential to the diagnosis of long sleeper is the consistency of the pattern, doc-
umented by a carefully kept sleep log, which should try to show a daily pattern
of 10 to 12 hours sleep over a 2- to 4-week span. In general, the long sleeper’s
decision to consult a sleep clinician has little to do with symptoms of non-
restorative or disturbed sleep or with complaints about napping or daytime
sleepiness. Rather, the complaint usually focuses on the curtailment of the awake
period by the apparent increased need for sleep. Nevertheless, it is plausible that
complaints of excessive sleepiness may occur in a naturally long sleeper who
curtails sleep for social or occupation reasons. In such cases, a dual diagnosis 
of insufficient sleep syndrome and long sleeper may be the most appropriate
classification.

It is rare that a natural long sleeper temporarily or persistently develops insom-
nia. Under such circumstances, a difficult situation may confront the clinician
who is asked to evaluate a complaint of insomnia, with or without daytime symp-
toms, in an individual who is sleeping seven to eight hours nightly. A preceding
life history of long sleep in a patient with an intercurrent medical or mental illness
and polysomnographic evidence of sleep fragmentation, despite aggregate sleep
amounts of seven to eight hours, may validly lead to a diagnosis of long sleeper.
Such patients should not be confused with those without sleep disorders who, by
definition, should not have prior histories of long sleep. In addition, the long
sleeper with an intercurrent insomnia accurately reports the quality and quantity
of sleep compared with polysomnographically defined sleep.
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(particularly and significantly the social introversion scale) than are short sleep-
ers. On interview, long sleepers appear either depressed or anxious, but mildly so,
and are described as worriers.

Long sleepers seek clinical evaluation and assistance because of awkwardness
in family and social relationships related to the increased amount of sleep they
obtain and because they or their referring physicians believe that they are psy-
chologically or medically ill. The history, however, reveals that the pattern is quite
long standing and stable, with no suggestion of either major medical or mental
disease. Usually, the long-sleep pattern began in childhood, is well established by
early adolescence, and endures throughout life without evidence of early condi-
tioning, later impairments, or complications. Some long sleepers present with
complaints of excessive sleepiness. In these patients, the history typically reveals
a lifelong pattern of long sleep, and the daytime sleepiness is associated with
more recent curtailment of sleep due to attempts to meet social or occupation
obligations.

Demographic data from several population studies appear to link long and short
sleep to reduced life expectancy. With long sleep, this relationship may have its
source mainly in acquired increases in total sleep times associated with medical
and sleep pathologies, not in long sleep as represented by the long sleeper. The
surveys from which the above correlations were drawn were not able to explore
the likelihood that root pathologic causes are responsible for both the higher mor-
tality rates and protracted sleep.

Course: Apparently lifelong in typical cases. In the absence of a childhood his-
tory of long sleep, the development of a long-sleep pattern may signal underlying
sleep or other medical or mental pathology.

Predisposing Factors: None.

Prevalence: Apparently rare.

Age of Onset: Childhood.

Sex Ratio: Predominantly female.

Familial Pattern: A tendency to occur in families has been described, but clear
genetic data are lacking.

Pathology: Long sleepers presumably represent the extreme high end of the nor-
mal sleep-duration continuum.

Complications: A potential exists for the development of complications from mis-
guided attempts on the part of the patient or well-meaning physicians to decrease the
patient’s total sleep time by pharmacologic intervention with stimulants.

Polysomnographic Features: Like short sleepers, long sleepers have normal
absolute amounts of sleep stages 3 and 4, but amounts of stage 2 and REM sleep
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daytime alertness without polysomnographic evidence of nocturnal sleep
disruption or severe excessive sleepiness.

Although the patient has a sensation of sleepiness, frequent naps or irresistible
sleepiness do not occur. Polysomnography demonstrates a normal quality and
duration of the major sleep episode. There is no objective evidence of severe
excessive sleepiness; however, there may be evidence of drowsiness or the light-
est stages of sleep.

Associated Features: The daytime drowsiness can have secondary effects upon
concentration, attentive abilities, memory, fatigability, and other cognitive functions.

Course: The course is usually chronic, with unrelenting subjective sleepiness.

Predisposing Factors: Unknown.

Prevalence: Rare, fewer than 50 cases are documented in the literature.

Sex Ratio: No difference.

Familial Pattern: None known.

Pathology: None known. An abnormality of the mechanisms sustaining full
alertness is postulated.

Complications: There may be associated impaired psychosocial functioning,
depending upon the intensity and persistence of the daytime drowsiness.

Polysomnographic Features: Continuous daytime polysomnographic record-
ings show recurrent or persistent signs of drowsiness, with either a slow and dif-
fuse alpha rhythm or stage 1 drowsiness and occasional stage 2 patterns. These
patterns tend to “wax and wane,” with episodes of “microsleeps” alternating with
normal wakefulness. REM sleep does not occur in the daytime recording.

Nocturnal polysomnographic recordings are normal. Multiple sleep latency
testing demonstrates mainly stage 1 and occasionally stage 2 sleep on some or all
naps, but the mean sleep latency is always greater than five minutes.

Other Laboratory Test Features: Tests to exclude the presence of chronic
medical illness may be necessary.

Differential Diagnosis: The subwakefulness syndrome must be distinguished
from other causes of excessive sleepiness, such as idiopathic hypersomnia, nar-
colepsy, recurrent hypersomnia, and menstrual-associated sleep disorder. The dis-
order must also be differentiated from insufficient sleep syndrome and circadian-
rhythm sleep disorders. The daytime fatigue and sleepiness must be differentiat-
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Diagnostic Criteria: Long Sleeper (307.49-2)

A. The patient has habitually prolonged sleep periods or excessive sleepiness.
B. The daily total sleep time is 10 hours or greater.
C. The sleep pattern typically has been present since childhood.
D. Polysomnographic monitoring demonstrates both of the following:

1. A total sleep time of 10 hours or greater
2. The mean sleep latency is within normal limits on the MSLT

E. No significant underlying medical or major mental disorder accounts for
the symptoms.

F. The symptoms do not meet the diagnostic criteria for any other sleep disor-
der producing a prolonged sleep period or excessive sleepiness.

Minimal Criteria: A plus B plus C plus E plus F.

Severity Criteria:

Mild: The patient has an almost daily complaint of requiring too much sleep to
feel rested on awakening, often associated with mild feelings of fatigue or
tiredness. The need for sleep does not produce any impairment of social or
occupation functioning.

Moderate: The patient has a daily complaint of requiring too much sleep to feel
rested on awakening, associated with mild to moderate feelings of fatigue or
tiredness. The need for sleep produces a mild impairment of social or occu-
pation functioning.

Severe: The patient has a daily complaint of requiring too much sleep to feel
rested on awakening, associated with moderate to severe feelings of fatigue
or tiredness. The need for sleep produces a moderate to severe impairment
of social or occupation functioning.

Duration Criteria:

Acute: Not applicable.
Subacute: Not applicable.
Chronic: 6 months or longer.
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Subwakefulness Syndrome (307.47-1)

Synonyms and Key Words: Subvigilance syndrome.

Essential Features:

Subwakefulness syndrome consists of a complaint of an inability to sustain
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Fragmentary Myoclonus (780.59-7)

Synonyms and Key Words: Fragmentary non-REM (NREM) myoclonus,
twitching, partial myoclonus, sleep myoclonus.

Essential Features:

Fragmentary myoclonus is characterized by jerks that consist of brief invol-
untary “twitchlike” local contractions that involve various areas of both
sides of the body in an asynchronous and asymmetrical manner during sleep.

Muscles of the arms, legs, and face may all be involved. The twitches persist
irregularly for about 10 minutes or up to an hour or more; they do not occur in
brief clusters. The muscle activity occurs predominantly in NREM sleep and may
be associated with the symptom of excessive sleepiness.

Associated Features: Awareness of the twitchlike movements is usually not pre-
sent. The affected person rarely may notice the jerks, especially when the jerks are
particularly intense at sleep onset. Patients with prolonged episodes of twitching
may have coexistent excessive sleepiness along with secondary effects of sleepi-
ness upon concentration, memory, fatigability, and other cognitive functions.

Course: Usually benign. There is no evidence for progressive intensification of
the condition.

Predisposing Factors: It appears that any cause of chronic sleep fragmentation
may be associated with marked fragmentary myoclonus. This disorder has been
described with obstructive and central sleep apnea syndromes, central alveolar
hypoventilation syndrome, narcolepsy, periodic limb movement disorder, and dif-
ferent causes of insomnia. In apneic patients, the twitching intensifies during peri-
ods of increased hypoxemia.

Prevalence: Unlike the normal myoclonus that occurs at sleep onset and in REM
sleep and is a universal physiologic phenomenon, persistent fragmentary
myoclonus appears to be quite rare. Fragmentary myoclonus occurs in 5% to 10%
of patients suffering from excessive sleepiness.

Age of Onset: Adulthood.

Sex Ratio: Strong male predominance has been described.

Familial Pattern: None known.

Pathology: None known.

Complications: The disorder may be the sole abnormality in some cases of
excessive sleepiness. No other serious consequences are known.
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ed from those due to other causes of nocturnal sleep disruption such as psy-
chophysiologic insomnia, insomnia associated with depression, obstructive sleep
apnea syndrome, or periodic limb movement disorder.

Diagnostic Criteria: Subwakefulness Syndrome (307.47-1)

A. The patient has a complaint of drowsiness or excessive sleepiness.
B. The complaint is present for at least six months.
C. The sleepiness is mild and is not frequent or irresistible.
D. The sleepiness does not occur within 18 months of head trauma.
E. Polysomnographic monitoring demonstrates both of the following:

1. A normal major sleep episode
2. A mean sleep latency of greater than five minutes on the multiple sleep

latency test
F. Continuous 24-hour polysomnography demonstrates intermittent drowsi-

ness, with stage 1 sleep occurring in a “waxing and waning” pattern across
the daytime.

G. No other medical or mental disorder (e.g., hypothyroidism, diabetes,
depression, accounts for the symptom).

F. The symptoms do not meet the diagnostic criteria of any other sleep disor-
der (e.g., idiopathic hypersomnia, narcolepsy, post-traumatic hypersomnia,
causing excessive sleepiness).

Minimal Criteria: A plus B plus C plus D.

Severity Criteria:

Mild: Mild excessive sleepiness, as described on page 23.
Moderate: Moderate excessive sleepiness, as described on page 23.
Severe: Severe excessive sleepiness, as described on page 23.

Duration Criteria:

Acute: 1 year or less.
Subacute: More than 1 year but less than 2 years.
Chronic: 2 years or longer.
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Minimal Criteria: B plus C.

Severity Criteria:

Mild: Asymptomatic or associated with mild sleepiness, as defined on page 23.
Moderate: Associated with moderate sleepiness, as defined on page 23.
Severe: Associated with severe sleepiness, as defined on page 23.

Duration Criteria:

Acute: 3 months or less.
Subacute: More than 3 months but less than 1 year.
Chronic: 1 year or longer.
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Sleep Hyperhidrosis (780.8)

Synonyms and Key Words: Night sweats, excessive sweating.

Essential Features:

Sleep hyperhidrosis is characterized by profuse sweating that occurs during
sleep.

The patient may or may not have excessive sweating during waking hours.

Associated Features: The sweating can cause an awakening because of dis-
comfort due to wet sleepwear, and the patient may have to arise to change into
another set of sleepwear.

Course: Some patients may have a lifelong tendency to sweat excessively dur-
ing sleep; in other patients, the disorder appears to be self-limited.

Predisposing Factors: Excessive night sweats can be due to a chronic or febrile
illness. Other patients appear to be healthy but can have a subtle and unrecognized
autonomic disorder.

Prevalence: Unknown.

Age of Onset: Can occur at any age, but most commonly seen in early adulthood.

Sex Ratio: No difference.

292 PROPOSED SLEEP DISORDERS

Polysomnographic Features: The jerks are associated with brief (usually 75-
to 150-millisecond), asymmetrical, asynchronous electromyographic (EMG)
potentials in various muscles of the face, arms, and legs. The amplitude varies
from about 50 to several hundred microvolts; the larger amplitudes are usually
associated with visible movement. Episodes of myoclonic potentials last from 10
minutes to several hours. They often appear at sleep onset, continue through
NREM sleep stages, including slow-wave sleep, and persist during REM sleep, in
which they appear superimposed upon the normal phasic clusters of physiologic
REM myoclonus. They are electromyographically similar to those that occur dur-
ing REM sleep. The EMG activity occasionally also persists during electroen-
cephalographic periods of wakefulness within the sleep period or is present in
drowsiness before sleep onset. The electroencephalogram usually shows no
changes at the time of the jerks, although high-amplitude EMG potentials may be
associated with a K-complex or even with transient electroencephalographic
arousal. There are no ocular or autonomic accompaniments.

Other Laboratory Test Features: None.

Differential Diagnosis: Periodic limb movements can be differentiated from
fragmentary myoclonus by the longer duration (2.5-10 seconds) and stereotyped
pattern of occurrence of periodic limb movements. Periodic limb movements in
sleep occasionally consist of bursts of multiple brief jerks (polymyoclonus).

Intense sleep-related fragmentary myoclonus must also be differentiated from
sleep-onset myoclonus, which is similar, and from transient REM-sleep
myoclonus, which is limited to the REM state and typically occurs in 5- to 15-sec-
ond clusters, usually associated with other transient phenomena such as bursts of
rapid eye movements or cardiorespiratory irregularities. Multifocal myoclonus
may occur with severe degenerative central nervous system diseases and
encephalopathies such as the Unverricht-Lundborg syndrome. In degenerative and
encephalopathic cases, the myoclonus is maximal in wakefulness, diminishes dur-
ing drowsiness, and is rare or disappears entirely during sleep. Brief bilaterally
synchronous movements, such as sleep starts, startle responses in sleep, and gen-
eralized forms of myoclonic muscle activity during epileptic seizures, are readily
distinguishable, as are slower movements such as those of restless legs syndrome,
dystonias, and tonic spasms.

Diagnostic Criteria: Fragmentary Myoclonus (780.59-7)

A. The patient has a complaint of excessive sleepiness or twitch-like limb
movements during sleep.

B. Involuntary, brief, local contractions in varied muscle groups occur asyn-
chronously and asymmetrically.

C. Polysomnographic monitoring demonstrates recurrent brief (75-150-mil-
lisecond) EMG potentials in various muscles; the potentials occur asyn-
chronously in a sustained manner without clustering.

D. No other medical disorder accounts for the muscle activity.
E. The findings may be seen in association with other sleep disorders such as

obstructive sleep apnea syndrome.
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Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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Menstrual-Associated Sleep Disorder (780.54-3)

Synonyms and Key Words: Menstruation-associated insomnia, premenstrual
insomnia, premenstrual hypersomnia, climacteric insomnia, menopausal insom-
nia (627.2), recurrent hypersomnia.

Essential Features:

Menstrual-associated sleep disorder is a disorder of unknown cause, char-
acterized by a complaint of either insomnia or excessive sleepiness, that is
temporally related to the menses or menopause.

The three forms of menstrual-associated sleep disorder include (1) premen-
strual insomnia, (2) premenstrual hypersomnia, and (3) menopausal insomnia.

Premenstrual insomnia is characterized by difficulty in falling asleep or
remaining asleep in temporal association with the menstrual cycle. This form of
insomnia commonly occurs in the week before the onset of the menses. The
insomnia occurs on a recurrent basis for at least three consecutive months.

Premenstrual hypersomnia is characterized by sleepiness occurring in associa-
tion with the menstrual cycle. The patient has no complaints of persistent, exces-
sive sleepiness at other times in the menstrual cycle.

The primary feature of menopausal insomnia is the presence of repeated noc-
turnal awakenings, associated with “hot flashes” or “night sweats” in a woman
with other signs and symptoms of menopausal status. A sleep-onset disturbance
is not a prominent feature.

Menstrual-associated sleep disorder is diagnosed only if the patient with pre-
menstrual symptoms does not meet the criteria for a mental diagnosis of premen-
strual disorder.

Associated Features: None known.

Course: The course of menstrual-associated sleep disorder is not known. Meno-
pausal insomnia appears to resolve spontaneously over months or several years.
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Familial Pattern: None known.

Pathology: None known.

Complications: See associated features.

Polysomnographic Features: Polysomnographic features have not been
reported.

Other Laboratory Test Features: Quinizarin powder, which turns purple on con-
tact with sweat, can be used to demonstrate localized areas of excessive sweating.

Differential Diagnosis: Underlying chronic disorders and illnesses that can
cause fever need to be excluded. Sleep hyperhidrosis has been reported in associ-
ation with diabetes insipidus, hyperthyroidism, pheochromocytoma, hypothalam-
ic lesions, epilepsy, cerebral and brain stem strokes, cerebral palsy, chronic parox-
ysmal hemicrania, spinal cord infarction, head injury, and familial dysautonomia.
Sleep hyperhidrosis can occur in pregnancy and can be produced by the use of
antipyretic medications.

Excessive sweating can be seen in patients with obstructive sleep apnea syn-
drome, presumably because of the associated autonomic disturbance.

Diagnostic Criteria: Sleep Hyperhidrosis (780.8)

A. The patient has a complaint of excessive sweating during sleep.
B. Polysomnography with quinizarin powder dusted on affected areas is

expected to demonstrate excessive sweating during sleep.
C. The primary complaint can be due to other medical disorders, such as

febrile illness or diabetes insipidus.
D. Other sleep disorders (e.g., obstructive sleep apnea syndrome) may be pre-

sent and can precipitate the disorder.

Note: If the hyperhidrosis is without cause, state the diagnosis as sleep hyper-
hidrosis–essential type. If a sleep disorder such as obstructive sleep apnea syn-
drome produces sleep hyperhidrosis, state and code both diagnoses on axis A.
If associated with a nonsleep medical diagnosis, state sleep hyperhidrosis on
axis A and the medical diagnosis on axis C.

Minimal Criterion: A.

Severity Criteria:

Mild: No bathing or change of clothing is required; the patient may have to turn
the pillow or remove blankets.

Moderate: Sleep is disturbed by the need to arise and wash the face or other
affected body areas, but no clothing change is necessary.

Severe: A bath or change of clothing is required.
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2. A sleep latency of less than 10 minutes on the multiple sleep latency test
obtained during the time that symptoms of excessive sleepiness are present

E. Other medical or mental disorders, except premenstrual syndrome, can be
present.

F. No other sleep disorder accounts for the symptom.

Note: The particular type of sleep disorder (i.e., premenstrual insomnia, pre-
menstrual hypersomnia, or menopausal insomnia) can be stated on axis A (e.g.,
menstrual-associated sleep disorder–premenstrual insomnia type). If the
patient meets the criteria for a mental diagnosis of premenstrual syndrome,
state and code premenstrual syndrome on axis A.

Minimal Criteria: A plus B plus C.

Severity Criteria:

Mild: Usually associated with mild insomnia or mild excessive sleepiness, as
defined on page 23.

Moderate: Usually associated with moderate insomnia or moderate excessive
sleepiness, as defined on page 23.

Severe: Usually associated with severe insomnia or severe excessive sleepiness,
as defined on page 23.

Duration Criteria:

Acute: 6 months or less.
Subacute: More than 6 months but less than 12 months.
Chronic: 12 months or longer.
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Pregnancy-Associated Sleep Disorder (780.59-6)

Synonyms and Key Words: Pregnancy-associated excessive sleepiness, preg-
nancy-associated insomnia.

Essential Features:

Pregnancy-associated sleep disorder is characterized by the occurrence of either
insomnia or excessive sleepiness that develops in the course of pregnancy.
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Predisposing Factors: Unknown.

Prevalence: Not known.

Age of Onset: Not known.

Sex Ratio: Only occurs in females.

Familial Pattern: None known.

Pathology: None known.

Complications: Chronic anxiety and depression may result from the prolonged
sleep disturbances.

Polysomnographic Features:

Premenstrual Insomnia: Polysomnography during the sleep disturbance may
show frequent sleep-stage transitions, prolonged awakenings, decreased sleep
efficiency, or abnormal sleep-stage distribution. Polysomnographic evaluation at
other times of the menstrual cycle will show normal sleep architecture.

Premenstrual Excessive Sleepiness: Polysomnography demonstrates normal
duration and quality of nocturnal sleep. The multiple sleep latency test can
demonstrate sleepiness during the symptomatic episode.

Menopausal Insomnia: Polysomnography demonstrates spontaneous awaken-
ings, often associated with subjective complaints of “hot flashes” or “night
sweats.”

Other Laboratory Test Features: Hormone assays may show changes in levels
of hormones consistent with a specific phase of the menstrual cycle or menopause.

Differential Diagnosis: Other disorders that produce difficulty in initiating and
maintaining sleep, such as psychophysiologic insomnia or insomnia associated with
mental disorders, need to be differentiated. Disorders of excessive sleepiness, such
as recurrent hypersomnia, sleep deprivation, or an irregular sleep-wake pattern,
should be considered in the differential diagnosis of premenstrual hypersomnia.

Diagnostic Criteria: Menstrual-Associated Sleep Disorder (780.54-3)

A. The patient has a complaint of insomnia or episodes of excessive sleepiness.
B. The complaint of insomnia or excessive sleepiness is temporally related to

the menstrual cycle, or the complaint of insomnia is temporally associated
with the menopause.

C. The disorder is present for at least three months.
D. Polysomnographic monitoring demonstrates both of the following:

1. Reduced sleep efficiency and reduced total sleep time, with frequent
awakenings during the symptomatic time
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ing into the last trimester, the number of awakenings increases. Sleep latency and
awake time after sleep onset also increase. As the pregnancy approaches term,
stage 4 sleep declines. In one study, four of seven women had a complete loss of
stage 4 sleep during late pregnancy.

The excessive sleepiness may be evident on multiple sleep latency testing, with
a mean latency below 10 minutes.

Two dramatic changes in sleep occur following delivery: (1) REM sleep
decreases markedly, then normalizes over the next two weeks and (2) stage 4 sleep
begins to come back to previous levels.

Other Laboratory Test Features: If pregnancy is suspected in a patient present-
ing with symptoms of excessive sleepiness, pregnancy testing should be performed.

Differential Diagnosis: In its early phase, pregnancy-associated sleep disorder
must be differentiated from other disorders of excessive sleepiness. It is not
uncommon that the sleep problems are noticed before the patient realizes she is
pregnant. Pregnancy testing can provide confirmation. In the third trimester, this
condition must be differentiated from other disorders of initiating and maintain-
ing sleep. Polysomnographic evidence of sleep apnea, periodic limb movements,
or other abnormal sleep events may be necessary to substantiate sleep disorders
other than those associated with normal pregnancy.

Diagnostic Criteria: Pregnancy-Associated Sleep Disorder (780.59-6)

A. The patient has a complaint of either insomnia or excessive sleepiness.
B. The sleep disturbance begins and is present during pregnancy.
C. Polysomnographic monitoring demonstrates either of the following:

1. Frequent arousals and reduced sleep efficiency 
2. A prolonged habitual sleep period

D. A multiple sleep latency test demonstrates a mean sleep latency of less than
10 minutes.

E. No other medical or mental disorder accounts for the primary symptom.
F. No other sleep disorder is present that could account for the symptoms.

Minimal Criteria: A plus B.

Severity Criteria:

Mild: Mild insomnia or mild sleepiness, as defined on page 23.
Moderate: Moderate insomnia or moderate sleepiness, as defined on page 23.
Severe: Severe insomnia or severe sleepiness, as defined on page 23.

Parasomnias such as nightmares or sleep terrors may be present.

Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days but less than 1 month.
Chronic: 1 month or longer.
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The sleep disorder associated with pregnancy usually is biphasic. It typically
begins with excessive sleepiness and can progress to severe insomnia. In rare
instances, nightmares, sleep terrors, and postpartum psychosis may occur.

Associated Features: Pregnancy-associated sleep disorder is often associated
with lack of concentration, irritability, apathy, and moodiness. Hypertension, pro-
teinuria, glycosuria, ketonuria, anemia, and morning sickness can be associated
with pregnancy. Some women also develop lower-back pain, which can exacer-
bate the sleep problems.

Course: The first trimester is commonly associated with sleepiness and com-
plaints of tiredness that can precede realization of pregnancy. Total sleep time
increases during the first trimester, and patients will frequently nap. Sleep nor-
malizes in the second trimester, but toward the end of the second trimester, the fre-
quency of awakenings increases. The latency to sleep, the number of awakenings,
and sleeplessness increase to above normal amounts in the third trimester. These
sleep problems may be accounted for by the patient’s inability to find a comfort-
able sleep position, back pain, urinary frequency, and fetal activity. Sleep disrup-
tion persists after delivery, with nocturnal childcare being an important contribut-
ing factor, but gradually declines in the late postpartum period.

Predisposing Factors: None known.

Prevalence: Occurs in most pregnant women. Sleep terrors and postpartum psy-
chosis are rare.

Age of Onset: Pregnant women of any age.

Sex Ratio: Occurs only in women.

Familial Pattern: None known.

Pathology: None known. The sleepiness that occurs during the first trimester is
presumably related to hormonal and biochemical changes of pregnancy. The
insomnia during the final trimester, however, is probably due to discomfort, blad-
der distention, and fetal movement.

Complications: In the initial phase of this disorder, patients may be cognitive-
ly impaired due to sleepiness. It has been suggested that postpartum psychosis
may be in some way related to the sleep-stage changes that occur in late preg-
nancy and immediately after delivery. Though sleep-stage fluctuations disappear
within a few weeks following delivery in most cases, in some women, the fluctu-
ations may persist for several months or longer.

Various pathologies associated with complications of pregnancy (e.g., toxemia
of pregnancy, can increase the severity of the sleep disorder).

Polysomnographic Features: The first trimester of pregnancy is associated
with increased sleep time. Towards the end of the second trimester and continu-
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Sex Ratio: No difference.

Familial Pattern: Not known.

Pathology: None known.

Complications: None known. Recurrent terrifying hypnagogic hallucinations
often lead to sleep-onset insomnia through fear of the events.

Polysomnographic Features: Recordings during terrifying hypnagogic hallu-
cinations are few in number but have confirmed the occurrence of these halluci-
nations during sleep-onset REM periods.

Other Laboratory Test Features: None reported.

Differential Diagnosis: Normal hypnagogic reverie does not have the night-
marish quality of these attacks. Typical, vivid, hypnagogic hallucinations, as seen
in narcolepsy, consist of intense dreaming at sleep onset. These hallucinations,
however, do not cause the patient to awaken in an acute anxious state. Nightmares
occur during sleep, typically in the second half of the night, when REM sleep is
most prevalent and intense. The phenomenology of nightmares is similar or iden-
tical to that of terrifying hypnagogic hallucinations.

Sleep terrors usually occur during slow-wave sleep in the first third of the night
and are associated with acute terror, a bloodcurdling scream, and autonomic
hyperactivity.  Sleep terrors are poorly recalled. Sleep-related complex partial
epileptic seizures with vivid hallucinations are exceptionally rare and are usually
associated with an epileptic discharge, with clinically similar seizures present in
the daytime.

Diagnostic Criteria: Terrifying Hypnagogic Hallucinations (307.47-4)

A. The patient complains of a sudden awakening at sleep onset, with immedi-
ate recall of frightening hallucinations.

B. Alertness is present immediately upon awakening, with little confusion or
disorientation.

C. Polysomnographic monitoring demonstrates all of the following:
1. An abrupt awakening from at least 10 minutes of REM sleep
2. Mild tachycardia and tachypnea during the episode
3. Absence of epileptic activity in association with the disorder

D. Other medical disorders can be present but do not account for the halluci-
nations.

E. Other sleep disorders, such as nightmares, sleep terrors, or narcolepsy, can
be present but do not account for the findings.

Note: If terrifying hypnagogic hallucinations occur in the absence of an under-
lying disorder, state and code as terrifying hypnagogic hallucinations–idio-
pathic type. If narcolepsy is present, both narcolepsy and terrifying hypnagog-
ic hallucinations should be stated and coded on axis A.
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Terrifying Hypnagogic Hallucinations (307.47-4)

Synonyms and Key Words: Sleep-onset nightmares.

Essential Features:

Terrifying hypnagogic hallucinations are terrifying dream experiences that
occur at sleep onset and are similar to, or at times indistinguishable from,
those dreams that take place within sleep.

During these episodes, the normal reverie of the drowsy state (hypnagogic sen-
sations), such as vague thoughts, illusions, and mild misperceptions of the envi-
ronment, becomes hallucinatory in nature, with threatening content. The dreamer
awakens in an anxious state and recall of a “bad dream” is detailed.

Associated Features: There may be intense and even major body movements
in bed, mumbling, vocalizations, or occasional screaming. Awakening may be
associated with great fear, although the autonomic activation is typically much
less intense than in sleep terrors. Some subjects recall simultaneous perception of
terrifying dreams and of the sleeping environment in what has been called “dou-
ble consciousness.”

Course: The course is usually benign, although in some patients, terrifying hyp-
nagogic hallucinations result in deterioration of daytime psychologic functioning.

Predisposing Factors: Any factor that leads to sleep-onset REM periods with
intense phasic activity can predispose the patient to developing these attacks.
Such factors include, in particular, acute withdrawal from REM-suppressant med-
ication and the presence of narcolepsy. In narcolepsy, the attacks represent
intense, vivid hypnagogic hallucinations.

Prevalence: Terrifying hypnagogic hallucinations are extremely rare in the gen-
eral population, where their exact prevalence is unknown. They are not uncom-
mon, however, in acute recovery from REM suppression and occur in perhaps 4%
to 8% of patients with narcolepsy.

Age of Onset: Any age.
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Prevalence: Very rare.

Age of Onset: Variable.

Sex Ratio: No difference.

Familial Pattern: None known.

Pathology: No known specific autopsy findings. Clinical diagnoses of known
pathology include the lateral medullary syndrome, multiple sclerosis, and pseudo-
tumor cerebri. Some patients do not have evidence of any intracerebral lesion.

Complications: None known.

Polysomnographic Features: Polysomnographic monitoring has demonstrat-
ed sustained sleep-related tachypnea of 20% to 180% compared to waking levels.
Respiratory rates during sleep can be as high as 44 breaths per minute (bpm), as
compared with 19 bpm in wakefulness. Sleep efficiency is typically low, with pro-
nounced sleep fragmentation. Multiple sleep latency testing is expected to demon-
strate excessive sleepiness.

Other Laboratory Test Features: None.

Differential Diagnosis: Tachypnea can be due to hypoxemia, hypercapnia, or
acidemia; however, other features of obstructive sleep apnea syndrome, central sleep
apnea syndrome, or central alveolar hypoventilation syndrome are then present.

Diagnostic Criteria: Sleep-Related Neurogenic Tachypnea (780.53-2)

A. The disorder is either asymptomatic or leads to a complaint of excessive
sleepiness.

B. Sustained tachypnea is present during sleep only.
C. Polysomnographic monitoring demonstrates both of the following:

1. A greater than 20% increase in respiratory rate over waking levels that
is sustained throughout sleep stages, occurs immediately with sleep
onset, and terminates immediately with return to wakefulness

2. Absence of hypercapnia or hypoxemia during sleep
D. This disorder is not due to medical disorders other than neurologic disor-

ders (e.g., multiple sclerosis).
E. Other sleep disorders producing tachypnea (e.g., central alveolar hypoven-

tilation syndrome) cannot be present.

Note: If there is no evident neurologic cause, state and code the disorder as
sleep-related neurogenic tachypnea–idiopathic type. If other neurologic disor-
ders are present, state the primary related diagnosis on axis A along with sleep-
related neurogenic tachypnea.

Minimal Criterion: B.
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Minimal Criteria: A plus B.

Severity Criteria:

Mild: Episodes occur less frequently than once per month.
Moderate: Episodes occur between once per month and once per week.
Severe: Episodes occur more often that once per week.

Duration Criteria:

Acute: 7 days or less.
Subacute: Longer than 7 days but less than 3 months.
Chronic: 3 months or longer.
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Sleep-Related Neurogenic Tachypnea (780.53-2)

Synonyms and Key Words: Sleep-related tachypnea, polypnea during sleep of
neurogenic origin.

Essential Features:

Sleep-related neurogenic tachypnea is characterized by a sustained
increase in respiratory rate during sleep. The respiratory rate occurs at
sleep onset, is maintained throughout sleep, and reverses immediately upon
return to wakefulness.

The tachypnea is not directly associated with hypercapnia or hypoxemia. Most
patients with sleep-related neurogenic tachypnea present with a complaint of
excessive sleepiness.

Associated Features: The associated features depend upon underlying medical
conditions. Brain stem signs, pseudotumor cerebri with optic atrophy, explosive
arousals, intense nightmares, and other respiratory signs (including snoring and
sleep apnea) have been reported in patients with this disorder. An idiopathic form
of the disorder can occur.

Course: Chronic or intermittent, dependent upon the course of the underlying
disorder.

Predisposing Factors: Lesions of any type involving the brain stem respirato-
ry centers, particularly the medulla.
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Age of Onset: Most often seen in middle age.

Sex Ratio: Mainly occurs in males.

Familial Pattern: None known.

Pathology: True or false vocal cord spasm appears to be the cause determined
in a few patients. No structural abnormality is seen in the upper airway on endo-
scopic evaluation. Dynamic inspiratory constriction of the cords has been sug-
gested as a possible pathophysiologic mechanism.

Complications: Hoarseness of the voice can occur but appears to always be
transient.

Polysomnographic Features: Polysomnographic monitoring demonstrates no
evidence of obstructive apneic episodes or other cardiopulmonary abnormalities
during sleep. An episode has been documented to occur out of stage 3 sleep, but
the episodes typically do not occur in the sleep laboratory. Two nights of
polysomnographic monitoring may be required to rule out obstructive sleep apnea
as a cause. Monitoring of pH may be necessary to look for gastroesophageal
reflux as a cause of the symptom.

Other Laboratory Test Features: Endoscopic evaluation of the upper airway
is necessary to determine vocal cord function and to exclude other upper-airway
pathology.

Differential Diagnosis: Obstructive sleep apnea is the disorder that usually
needs to be distinguished from sleep-related laryngospasm. Sleep-related gastroe-
sophageal reflux, either by itself or in association with obstructive sleep apnea,
also needs to be excluded.

Sleep-related abnormal swallowing syndrome can be differentiated by the fre-
quent episodes of gurgling sounds associated with choking that usually are pre-
sent during polysomnographic monitoring.

The sleep choking syndrome is characterized by the lack of stridor and the fre-
quent occurrence of the episodes.

Sleep terrors can be distinguished by the absence of a full awakening, lack of
focus on upper-airway choking, and the return to sleep readily after the event.

Panic disorders can be differentiated by the diurnal presence of episodes; lack
of history of agoraphobia, anxiety, or depression; and the absence of both stridor
and observed respiratory difficulty.

Sometimes, stridor can be induced voluntarily by the patient which has led to
the diagnosis of Munchhausen’s stridor. These episodes have been reported to
occur during the night and can be difficult to distinguish from vocal cord spasm
of an organic and nonvoluntary cause.
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Severity Criteria:

Mild: A 20% to 50% increase in respiratory rate.
Moderate: A 50% to 100% increase in respiratory rate.
Severe: Over 100% increase in respiratory rate.

Duration Criteria:

Acute: 1 month or less.
Subacute: More than 1 month but less than 6 months.
Chronic: 6 months or longer.
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Sleep-Related Laryngospasm (780.59-4)

Synonyms and Key Words: Choking, apnea, functional upper-airway obstruc-
tion, spasmodic croup, paradoxical vocal cord motion, Munchhausen’s stridor,
vocal cord spasm, laryngospasm. Sleep-related laryngospasm is the preferred
term because it indicates the association with sleep and the implicated mechanism
of obstruction.

Essential Features:

Sleep-related laryngospasm refers to episodes of abrupt awakenings from
sleep with an intense sensation of inability to breathe and stridor.

Patients with sleep-related laryngospasm typically will immediately jump out
of bed, often clutching their throat. Inspiratory efforts are accompanied by a sti-
dorous sound that is often heard by a bedpartner, who is usually awakened by the
episode. Episodes typically last from a few seconds to less than five minutes and
resolve spontaneously. Patients frequently will indicate that a drink of water
speeds the resolution of symptoms.

Sleep-related laryngospasm episodes are infrequent, usually occurring only
two or three times per year.

Associated Features: Intense anxiety or panic is present until the obstruction
resolves. Temporary hoarseness of the voice occasionally may result. Cyanosis
may occasionally occur during an episode.

Course: Unknown. There appears to be a spontaneous resolution of episodes.

Predisposing Factors: None known.

Prevalence: Appears to be rare.
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Sleep Choking Syndrome (307.42-1)

Synonyms and Key Words: Choking, breath holding, psychogenic stridor,
emotional laryngospasm, functional abduction paresis, respiratory glottic spasm.
The term sleep choking syndrome is preferred because it specifies the predomi-
nant complaint.

Essential Features:
Sleep choking syndrome is a disorder of unknown etiology characterized by
frequent episodes of awakening with a choking sensation.

The patient awakens suddenly with an intense feeling of inability to breathe
due to a choking sensation. Episodes usually occur with an almost nightly fre-
quency and sometimes occur repeatedly throughout the night. The awakening is
associated with fear, anxiety, and often a feeling of impending death. The patient
is immediately fully awake, and the feelings of fear rapidly subside. The episodes
of fear are always associated with a feeling of inability to breathe. Stridor does not
occur, and bedpartners do not observe impaired breathing. These patients do not
experience nightmares, sleep terrors, or other forms of nocturnal anxiety attacks.

Associated Features: Fear and other features of increased autonomic activity,
such as tachycardia, can occur. The disorder rarely may lead to insomnia.

Course: Not known. Sometimes the disorder is resolved after the patient is reas-
sured following objective documentation of the benign nature of the disorder.

Predisposing Factors: May be more likely to occur in individuals with obses-
sive compulsiveness, hypochondriasis, and anxiety.

Prevalence: Not known, apparently rare.

Age of Onset: Appears to be most prevalent in early to middle adulthood. Not
known to occur in children.

Sex Ratio: Appears to be more common in young adult females.

Familial Pattern: Not known.

Pathology: None known.

Complications: The disorder may produce an anxiety disorder.

Polysomnographic Features: The episodes typically do not occur in the labora-
tory, often despite a reported nightly occurrence at home. Polysomnographic moni-
toring demonstrates no evidence of cardiopulmonary abnormalities during sleep.
Two nights of polysomnographic monitoring are usually required to rule out organ-
ic episodes and to accumulate sufficient objective sampling to reassure the patient.
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Diagnostic Criteria: Sleep-Related Laryngospasm (780.59-4)

A. The patient has a complaint of abrupt awakening during sleep.
B. The patient has a complaint of infrequent (less than once per week) chok-

ing episodes during sleep.
C. Stridor is associated with the choking.
D. Associated features include at least two of the following:

1. Rapid heart rate
2. Intense anxiety
3. Sensation of impending death
4. Residual, temporary hoarseness

E. Polysomnographic monitoring of an episode has not been reported; howev-
er, it is expected to demonstrate an apneic episode followed by an abrupt
arousal.

F. Interictal polysomnographic monitoring demonstrates normal ventilation
during sleep.

G. The symptoms do not meet the criteria for any other medical or mental dis-
order (e.g., panic disorder).

H. The symptoms do not meet the diagnostic criteria for any other sleep disor-
der that can account for the symptom (e.g., obstructive sleep apnea syn-
drome, sleep choking syndrome, sleep terrors).

Note: If sleep-related laryngospasm is associated with a known cause, such as
sleep-related gastroesophageal reflux, state and code both diagnoses on axis A.

Minimal Criteria: A plus C.

Severity Criteria:

Mild: Not applicable.
Moderate: Episodes that occur less than once every three months and are usu-

ally associated with a moderate autonomic response.
Severe: Episodes that occur more than once every three months and are usual-

ly associated with a severe autonomic response.

Duration Criteria:

Acute: 7 days or less.
Subacute: More than 7 days but less than 3 months.
Chronic: 3 months or longer.
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Duration Criteria:
Acute: 7 days or less.
Subacute: More than 7 days but less than 1 month.
Chronic: 1 month or longer.
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Other Laboratory Test Features: Holter monitoring may be indicated to
eliminate a cardiac cause of the episodes.

Differential Diagnosis: The sleep apnea syndromes are the disorders that most
commonly need to be distinguished from the sleep choking syndrome. Because of
the sensation of upper-airway obstruction, obstructive sleep apnea syndrome is
the disorder most likely to be considered. Sleep-related abnormal-swallowing
syndrome is distinguished by gurgling sounds that accompany the episodes and
the clear physical nature of the choking episodes. Cardiac irregularity that causes
respiratory difficulty must be considered.

Sleep terrors can occasionally be confused with sleep choking episodes but can
be distinguished by the absence of a full awakening, lack of focus on upper-air-
way choking, and the easy return to sleep after the event.

Panic disorders can be differentiated by the diurnal presence of panic episodes.
To make the diagnosis of sleep choking syndrome, the episodes must occur only
during sleep and must not be associated with a history of agoraphobia. A coexist-
ing depressive disorder or anxiety disorder should not be present.

Sleep-related laryngospasm presents in a similar way but is characterized by
stridor with choking that is usually witnessed by a bedpartner. The laryngospasm
episodes occur infrequently and rarely, if ever, occur more than once per night.

Diagnostic Criteria: Sleep Choking Syndrome (307.42-1)

A. The patient complains of abrupt awakenings during sleep.
B. Choking episodes occur frequently (almost nightly) during sleep.
C. Associated features include at least two of the following:

1. Rapid heart rate
2. Intense anxiety
3. Sensation of impending death

D. Polysomnographic monitoring demonstrates normal ventilation during
sleep.

F. No other medical or mental disorder (e.g., panic disorder) can account for
the symptoms.

G. The symptoms do not meet the diagnostic criteria for any other sleep disor-
der (e.g., obstructive sleep apnea syndrome, sleep-related abnormal swal-
lowing syndrome, sleep terrors).

Minimal Criteria: A plus B plus C.

Severity Criteria:

Mild: Episodes occur less than once every night and are usually associated with
a mild autonomic response.

Moderate: Episodes occur nightly and are usually associated with a moderate
autonomic response.

Severe: Episodes occur more than once per night and are usually associated with
a severe autonomic response.



CLASSIFICATION OF PROCEDURES

Procedures that are commonly used in the diagnosis and treatment of sleep dis-
orders are listed on axis B, along with the appropriate ICD-9-CM code number.
The name of the procedure and the associated code number should be stated.

To allow for greater specification in the practice of sleep-disorders medicine,
the ICD-9-CM code numbers for some entries have been expanded to the fifth-
digit level (e.g., “Other Sleep Disorder Function Tests”). ICD-9-CM #89.18 has
been expanded for the Multiple Sleep Latency Test to #89.180. This expansion is
not part of the authorized ICD-9-CM coding system; however, the first four-digit
code numbers are compatible with ICD-9-CM codes.

For code numbers of tests not listed here, please refer to the appropriate sec-
tion of the International Classification of Diseases, 9th Revision, Clinical
Modification, Volume 3.

Diagnostic and Nonsurgical Procedures (87-99)

SLEEP TESTS

Polysomnogram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.17
Multiple Sleep Latency Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.180
Maintenance of Wakefulness Test . . . . . . . . . . . . . . . . . . . . . . . . . . 89.181
Actigraphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.182
Constant Routine Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.183
Other Endogenous Circadian Phase Assessment . . . . . . . . . . . . . . . 89.184
Pupillometry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.185
Electrophysiologic Performance Testing . . . . . . . . . . . . . . . . . . . . . 89.186
Ambulatory Sleep Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.187
Sleep Video Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.188
Other Sleep Tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.189

RESPIRATORY TESTS

Arterial Blood Gases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.65
Pulmonary Function Tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.38

CARDIOLOGY TESTS

Echocardiography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88.72
Rhythm Electrocardiogram. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.51
Holter Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.54
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PSYCHIATRIC THERAPY
Psychiatric Drug Therapy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.25
Hypnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.32
Behavior Therapy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.33

Behavior Modification
Aversion Therapy
Relaxation Training

Family Therapy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.42

RESPIRATORY THERAPY
Intermittent Positive Pressure Breathing (IPPB) . . . . . . . . . . . . . . . 93.91
Other Mechanical Ventilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93.92
Nasal Continuous Positive Airway Pressure (CPAP) . . . . . . . . . . . . 93.90
Oxygen Therapy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93.96
Other Respiratory Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93.99

DENTAL APPLIANCES AND THERAPY
Orthodontic Device . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V58.5
Dental Wiring. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93.55

OTHER
Penile Blood Pressure Testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.19
Esophageal Manometry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.32
Gastroesophageal pH Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . 89.39
Light Therapy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99.83

Operations (01-86)

Surgical procedures occasionally performed on some patients who undergo
sleep medicine evaluation are listed here.

SURGICAL THERAPY
Submucous Resection of Nasal Septum . . . . . . . . . . . . . . . . . . . . . 21.5
Uvuloplasty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.79
Palatoplasty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.69
Uvulopalatopharyngoplasty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.4
Tonsillectomy without Adenoidectomy. . . . . . . . . . . . . . . . . . . . . . 28.2
Tonsillectomy with Adenoidectomy . . . . . . . . . . . . . . . . . . . . . . . . 28.3
Temporary Tracheostomy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.1
Permanent Tracheostomy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.2
Insertion of Diaphragmatic Pacemaker . . . . . . . . . . . . . . . . . . . . . . 34.85
Insertion of Cardiac Pacemaker . . . . . . . . . . . . . . . . . . . . . . . . . . . 37.80
Gastroplasty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.69
Penile Prosthesis Implantation

Noninflatable Prosthesis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.95
Inflatable Prosthesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.97

Mandibular Reconstruction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76.43
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IMAGING TESTS
Computerized Axial Tomography of the Head . . . . . . . . . . . . . . . . 87.03
Lateral Head and Neck Soft Tissue X-ray. . . . . . . . . . . . . . . . . . . . 87.09
Cephalometrics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87.12
Chest X-Ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87.44
Barium Swallow. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87.61
Upper GI Series . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87.62
Magnetic Resonance Imaging of Brain and Brain stem. . . . . . . . . . 88.91

NEUROLOGIC TESTS
Electroencephalogram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.14
Other Nonoperative Neurologic Function Tests. . . . . . . . . . . . . . . . 89.15
Video Electroencephalographic Monitoring . . . . . . . . . . . . . . . . . . 89.151
Electromyography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93.08

PSYCHOLOGIC TESTS
Administration of Intelligence Tests . . . . . . . . . . . . . . . . . . . . . . . . 94.01

Stanford-Binet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.010
Wechsler Adult Intelligence Scale . . . . . . . . . . . . . . . . . . . . . . . 94.011
Wechsler Intelligence Scale for Children . . . . . . . . . . . . . . . . . . 94.012
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.019

Administration of Psychologic Tests. . . . . . . . . . . . . . . . . . . . . . . . 94.02
Bender Visual-Motor Gestalt Test. . . . . . . . . . . . . . . . . . . . . . . . 94.020
Benton Visual Retention Test . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.021
Minnesota Multiphasic Personality Inventory . . . . . . . . . . . . . . . 94.022
Wechsler Memory Scale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.023
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.029

Character Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.03
Other Psychologic Evaluation and Testing . . . . . . . . . . . . . . . . . . . 94.08

Beck Depression Inventory. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.080
Profile of Mood States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.081
State Trait Anxiety Inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.082
Structured Interviews (Schedule for affective disorders and 

schizophrenia, Structured clinical interview DSM III or IV, etc.) . . 94.083
Neuropsychologic Tests (Halstead, Luria, etc.) . . . . . . . . . . . . . . 94.084
Sleep Log. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.085
Stanford Sleepiness Scale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.086
Other Sleep Questionnaires . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.087
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.089

Psychologic Mental Status Determination,
Not Otherwise Specified. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94.09

OTOLARYNGOLOGIC TESTS
Rhinoscopy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.21
Pharyngoscopy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.11
Laryngoscopy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.42
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Axis C

The diagnoses and codes stated on axis C are those of ICD-9-CM (or ICD-9, if
ICD-9-CM is not available) that are not sleep-disorders diagnoses, e.g.,

Hypertension 401.0

An ICSD code is not necessary for this section. The ICSD coding system is
described in greater detail in the following pages.

ICSD CODING SYSTEM

The axial system uses ICD-9-CM coding wherever possible. Additional codes
are included for procedures and physical signs of particular interest to sleep-dis-
orders clinicians. Modifying information, such as symptom, severity, and dura-
tion, also can be specified and coded by a special ICSD sleep code.

Coding of the modifiers is optional and is intended primarily for epidemiolog-
ic, statistical, and research purposes. However, clinicians are encouraged to use
the full system whenever possible. A shorter version of the axial system is described
on page 13 for those who wish to state and code a minimum of information.

Axis A

For specifying severity and duration of the disorder, and its associated symp-
tom, the ICSD coding system uses an additional four-digit code. The use of the
modifiers is discussed in the following sections of this manual, e.g.,

Periodic Limb Movement Disorder, moderate, chronic,
with excessive sleepiness 780.52-4 Sleep Code [F235]

Axis B

Laboratory procedures, operations, and procedure features are listed on axis B
and are derived from the three-digit rubric of the ICD-9 Classification of
Procedures, e.g.,

Palatoplasty 27.6

The three-digit rubric for some procedures has been expanded in the ICD-9-CM
Procedure Classification to the fourth-digit level for greater specificity, e.g.,

Electroencephalogram 89.14

The ICSD coding system has added an alphanumeric sleep code that is also
stated on axis B to allow for coding of procedural features that are specific to
sleep-disorders medicine, e.g.,

Sleep Efficiency Sleep Code P5

These new rubrics can be used for specifying the presence, absence, and frequency
of the feature by adding an additional alpha character at the third-digit level, e.g.,

Sleep Efficiency, decreased Sleep Code P5[D]
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Severity

The first diagnosis modifier, noted at the second sleep-code-digit level, indi-
cates the severity of the condition:

0 indeterminate
1 mild
2 moderate
3 severe

Whenever possible, criteria defining the severity of a disorder are presented in the
text. “Indeterminate” is to be used when the severity is unable to be determined at
the time that the diagnosis is stated.

The severity modifier is always stated after the diagnosis, e.g.,

Axis A Obstructive Sleep Apnea Syndrome,
severe 780.53 ICSD Code [F3]

Duration

The second diagnosis modifier, coded at the third sleep-code-digit level, indi-
cates the duration of the disorder:

1 acute
2 subacute
3 chronic

Whenever possible, criteria defining the duration of a disorder are presented in the
text.

The duration-modifying term is always stated after the severity modifier, e.g.,

Axis A Obstructive Sleep Apnea Syndrome,
severe, chronic 780.53-0 [F33]

Symptom

The symptom modifier indicates whether the disorder is asymptomatic or is asso-
ciated with a major sleep symptom such as insomnia, excessive sleepiness, or other
sleep-related and non-sleep-related symptoms. The symptoms may be presented by
the patient, the caretaker, or another observer. These terms can be coded for
research purposes at the fourth-digit level. One additional symptom for each diag-
nosis can be coded at the fifth-digit level. The symptom modifiers are as follows:

0 no symptom modifier
1 asymptomatic
2 with difficulty in initiating sleep
3 with difficulty in maintaining sleep
4 with difficulty in awakening
5 with excessive sleepiness
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Axis A Modifiers

This portion of the manual describes the modifiers to be used on axis A.

Axis A diagnoses may be qualified by the use of several modifiers that indicate
whether a diagnosis is “Provisional” or “Final,” whether the disorder was “In
Remission” at the time the patient was seen, and whether the disorder had an
“Acute Onset.” In addition, three modifiers specify the severity and duration of the
disorder and the associated main symptom.

Diagnostic Criteria

When a diagnosis is stated on axis A, it will be assumed that the disorder has
met the criteria for a final diagnosis. The alpha code “F” is to be stated before the
ICSD sleep code to indicate that the diagnosis is no longer a working diagnosis
but is a “Final” or “Definitive” diagnosis, e.g.,

Axis A Narcolepsy 347 ICSD Code [F]

This alpha code does not necessarily mean that the criteria listed in the text have
all been met, although it is expected that the criteria will have been met in most
cases. The decision to use code “F” is to be based on the clinician’s judgment of
whether or not the diagnosis is considered to be final.

If a final diagnosis cannot be made at the time that the diagnosis is to be stat-
ed, then the words “Provisional Diagnosis” will be placed in parentheses after the
diagnosis. The alpha character “P” will be placed before the ICSD sleep code
number, e.g.,

Axis A Narcolepsy (Provisional Diagnosis) 347 ICSD Code [P]

Remission

A diagnosis usually will be given if a disorder or disease is present.
Occasionally, however, a patient may be seen after the disorder has resolved. In
this case, the diagnosis can still be given, but it should be followed by the words
“In Remission” or “Resolved” (whichever is more applicable) in parentheses after
the diagnosis. No alpha code exists for this modifier, e.g.,

Axis A Obstructive Sleep Apnea Syndrome (Resolved) 780.53

Acute Onset

If the onset of a disorder is particularly acute and it is important to convey the
acuteness of the onset, the words “Acute Onset” can be placed in parentheses after
the diagnosis. No alpha code exists for this modifier, e.g.,

Axis A Narcolepsy (Acute Onset) 347
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6 With an excessive sleep duration

The predominant complaint is an excessive amount of sleep per 24 hours
without excessive sleepiness.

7 Other [sleep-related symptom]

When a specific symptom descriptor is stated in the text, it is stated and
coded here. Otherwise, the sleep-related symptom is stated and coded
here if it meets the following criteria:

A. The symptom produces disruption of the sleep episode continuity,

and/or

B. An abnormal physiologic occurrence during sleep, e.g.,

Axis A Obstructive Sleep Apnea Syndrome, mild, acute
with nocturnal choking episodes 780.53-0 [F117]

8 Other [non-sleep-related symptom]

A major presenting symptom that does not directly describe a sleep or
arousal complaint is stated and coded here, e.g.,

Axis A Delayed Sleep Phase Syndrome, moderate, chronic
with poor school performance 780.55-0 [F238]

Two symptom descriptors may be needed for a given diagnosis. The sec-
ond descriptor would begin with the word “and” and the word “with”
would be deleted. The digit for the second symptom is added to the code,
making a five-digit code, e.g.,

Axis A Delayed Sleep-Phase Syndrome, moderate, chronic
with excessive sleepiness, and difficulty
in initiating sleep 780.55-0 [F2352]

The Mental, Neurologic, or Other Medical Disorders should also be
coded on axis A along with an appropriate sleep code if the disorders pro-
duce a major sleep disorder, e.g.,

Axis A Sleeping Sickness, moderately severe, chronic
with excessive sleepiness 086.9 [F235]

Medical disorders that are not listed in the Sleep Disorders that are
Associated with Mental, Neurologic, or Other Medical Disorders section
can be stated on axis A if the sleep disorder is due to the medical condi-
tion. The disorder should be coded under the appropriate ICD-9-CM
number, e.g.,

Axis A Meningitis, severe, acute with difficulty
in initiating sleep 322.9 [F312]
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6 with an excessive sleep duration
7 other [sleep-related symptom]
8 other [non-sleep-related symptom]

Each of the symptom descriptors is defined as follows:

0 No symptom modifier

This modifier is used when the name of the condition describes the symptom
and, therefore, no symptom modifier is necessary, e.g.,

Axis A Sleepwalking, mild, chronic 307.46-0 [F130]

1 Asymptomatic

There is no complaint, e.g.,

Obstructive Sleep Apnea Syndrome, mild, acute
[F111]

2 With difficulty in initiating sleep

The predominant complaint is an inability to initiate sleep within a
desired amount of time, e.g.,

Obstructive Sleep Apnea Syndrome, mild, acute
with difficulty initiating sleep [F112]

3 With difficulty in maintaining sleep

The predominant complaint is an inability to sustain sleep due to:

A. Frequent awakenings,

and/or

B. Inability to sleep as long as desired.

4 With difficulty in awakening

The predominant complaint is difficulty in achieving the fully awake state
after awakening from the major sleep episode.

5 With excessive sleepiness

A. The predominant complaint is usually difficulty in maintaining
desired wakefulness,

with or without

B. An excessive major sleep episode duration or excessive total sleep per
24 hours, as compared to normal for the patient’s age.
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The ICSD procedure-features list is not designed to be an exhaustive listing of
all possible measures. It has been chosen to enable coding of those measures
believed to be most useful in objectively documenting the presence or absence of
clinical sleep disorders, e.g.,

Axis B Sleep Latency [P1]

Other nonspecified sleep-testing measures can be coded for at the second-digit
level by the numeral “9,” e.g.,

Axis B REM Cycle Length [R9]

The absence, presence, or frequency of the feature is coded at the third-digit
level by an alpha character derived from the following table:

P present
A absent
N normal
D decreased
I increased

For example,

Axis B Sleep Latency, decreased [P1D]

Up to six axis B procedure features may be stated in addition to four axis B
procedures, e.g.,

Axis A Narcolepsy, moderate, chronic, with excessive sleepiness
and cataplexy 347 [F2357]

Periodic Limb Movement Disorder, mild, chronic, with
difficulty in maintaining sleep 780.52-4 [F133]

Axis B Polysomnogram 89.17
Number of Awakenings, increased [P2I]
Periodic Leg Movements, present [U1P]

Multiple Sleep Latency Test 89.18
Mean Sleep Latency (MSLT), decreased [M0D]
Two Sleep-Onset REM periods (MSLT), present [M2P]
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Axis B

Axis B comprises the ICSD classification of procedures and procedure fea-
tures. This listing is the ICSD equivalent of the ICD-9-CM, Volume 3 procedure
classification and is used to specify

A. laboratory or operative procedures,

and

B. normal or abnormal findings detected by polysomnographic or chrono-
biologic investigations.

The two specific laboratory procedures that mainly are used in sleep disorders
medicine are the All-Night Polysomnogram and the Multiple Sleep Latency Test
(MSLT). The polysomnogram is coded under the ICD-9-CM #89.17 and the
MSLT under #89.18.

Procedures

Axis B can be used to state the procedure performed, as per the ICD-9-CM,
Volume 3 Procedure Classification, Section 16, Miscellaneous Diagnostic and
Therapeutic Procedures (87-99), e.g.,

Axis A Obstructive Sleep Apnea Syndrome, severe, chronic
with excessive sleepiness 780.53-0 [F335]

Axis B Polysomnogram 89.17
Continuous Positive Airway Pressure 93.99

Operations also can be listed here in accordance with the Procedure Classification
of ICD-9-CM, e.g.,

Axis A Obstructive Sleep Apnea Syndrome, severe, chronic
with excessive sleepiness 780.53-0 [F335]

Axis B Polysomnogram 89.17
Multiple Sleep Latency Test 89.18
Palatoplasty 27.60

A list of ICD-9-CM procedures that commonly are used or seen in the practice of
sleep disorders medicine appears on page 311.

Procedure Features

The alphanumeric procedure-feature codes are derived from a letter of the
alphabet that corresponds to a group of common features (e.g., polysomnogram
features regarding sleep and sleep stages begin with the letter “P”). The particu-
lar features are listed on axis B in the order of importance in determining (1) the
major diagnosis and (2) additional sleep diagnoses.
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Remission

The term in remission or resolved should be placed in parentheses after the
diagnosis.

Acute Onset

The term acute onset should be placed in parentheses after the diagnosis.

Severity (second ICSD Code digit)

0 indeterminate
1 mild
2 moderate
3 severe

Duration (third ICSD Code digit)

1 acute
2 subacute
3 chronic

Symptom (fourth or fifth ICSD Code digit)

0 no symptom modifier
1 asymptomatic
2 with difficulty in initiating sleep
3 with difficulty in maintaining sleep
4 with difficulty in awakening
5 with excessive sleepiness
6 with an excessive sleep duration
7 other [sleep-related symptom]
8 other [non-sleep-related symptom]

Axis B

Procedure Feature (third ICSD Code digit)

P present
A absent
N normal
D decreased
I increased
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Axis C

Axis C diagnoses are those of the ICD-9-CM Diagnostic Classification of
Diseases and include diagnoses in the section on mental disorders. Diagnoses in
the ICSD should be listed and coded on axis A even though there may be an alter-
native diagnostic listing in ICD-9-CM (e.g., Narcolepsy should be coded on axis
A, not axis C). More than one axis C diagnosis may be stated.

Axis C should list diagnoses suspected to be associated with axis A diagnoses,
such as Hypertension associated with Obstructive Sleep Apnea Syndrome, e.g.,

Axis A Obstructive Sleep Apnea Syndrome, severe, chronic
with excessive sleepiness 780.53-0 [F335]

Axis C Hypertension 401.0

Other active diagnoses also should be specified; however, not every diagnosis
needs to be stated in a given patient, e.g.,

Axis A Narcolepsy, moderate, chronic, with excessive sleepiness
and cataplexy 347 [F2357]

Periodic Limb Movement Disorder, mild, chronic, with
difficulty in maintaining sleep 780.52-4 [F133]

Axis B Polysomnogram 89.17
Number of Awakenings, increased [P2I]
Periodic Leg Movements, present [U1P]

Multiple Sleep Latency Test 89.18
Mean Sleep Latency (MSLT), decreased [M0D]
Two Sleep-onset REM Periods (MSLT), present [M2P]

Axis C Reactive Depression 300.4
Hypertension 401.1

Summary

Axis A

Final Diagnosis 

Only the code letter “F” should be stated.

Provisional Diagnosis

The term provisional diagnosis should be placed in parentheses after the diag-
nosis and the code letter “P” should be stated.



ICSD CODING SYSTEM

AXIS B PROCEDURE–FEATURE CODES

Axis B ICSD sleep codes are modifiers, such as the Polysomnogram (89.17)
and Multiple Sleep Latency Test (89.18), that are stated in addition to the ICD-9-
CM codes for procedures.

Axis B sleep codes consist of an alpha character indicating the subgroup of
procedures and a numeral for the particular feature being coded. The two charac-
ters are followed by a third digit, indicating the presence, absence, or degree of
the feature or abnormality according to the following mnemonic, PANDI:

P Present
A Absent
N Normal
D Decreased
I Increased

Not all of the above codes are appropriate for each axis B listing. Included
beside each feature code, in brackets, are the alpha characters that may be appro-
priate to use with that particular feature. The alpha characters X, Y, and Z are
reserved for use by researchers who wish to code for procedure features that are
not listed here and that require greater specificity.

POLYSOMNOGRAM FEATURES
Total Sleep Time P0 [A, N, D, I]
Sleep Latency P1 [A, N, D, I]
Number of Awakenings P2 [A, N, D, I]
Wake after Sleep Onset P3 [N, I]
Sleep Efficiency P4 [N, D]
Stage 1 Sleep P5 [A, N, D, I]
Stage 2 Sleep P6 [A, N, D, I]
Stage 3 or Stage 4 Sleep P7 [A, N, D, I]
Other Sleep Feature P9 [P, A, N, D, I]

MULTIPLE SLEEP LATENCY TEST FEATURES
Mean Sleep Latency (MSLT) M0 [N, D, I]
One Sleep-Onset REM Period (SOREMP) M1 [P, A]
Two SOREMPs (MSLT) M2 [P, A]
Three SOREMPs (MSLT) M3 [P, A]
Four SOREMPs (MSLT) M4 [P, A]
Five SOREMPs (MSLT) M5 [P, A]
Other MSLT Feature M9 [P, A, N, D, I]
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COMPLEX-BEHAVIOR FEATURES
Sleepwalking K0 [P, A, D, I]
Sleep Talking K1 [P, A, D, I]
Screaming K2 [P, A, D, I]
Sitting in Bed K3 [P, A, D, I]
Thrashing Behavior K4 [P, A, D, I]
Other Complex-Behavior Feature K9 [P, A, N, D, I]

SLEEP-LOG FEATURES
Irregular Pattern L0 [P, A, N, D, I]
Insufficient Sleep L1 [P, A, N, D, I]
Advanced-Sleep Pattern L2 [P, A, N, D, I]
Delayed-Sleep Pattern L3 [P, A, N, D, I]
Incremental-Delay Pattern L4 [P, A, N, D, I]
Prolonged Sleep Period L5 [P, A, N, D, I]
Intermittent Sleep Episodes L6 [P, A, N, D, I]
Other Sleep-Log Feature L9 [P, A, N, D, I]

REM SLEEP FEATURES
REM Sleep R0 [A, N, D, I]
REM Period Efficiency R1 [N, D, I]
REM Period Duration R2 [N, D, I]
REM Spindle Activity R3 [P, A]
REM Period Latency R4 [A, N, D, I]
REM Density R5 [N, D, I]
REM Interruptions R6 [P, A]
Other REM Feature R9 [P, A, N, D, I]

PENILE TUMESCENCE
Penile Tumescence–Base T0 [P, A, N, D, I]
Penile Tumescence–Tip T1 [P, A, N, D, I]
Penile Rigidity T2 [P, A, N, D]
Tumescence Duration T3 [N, D, I]
Tumescence Episodes T4 [P, A, N, D, I]
Penile Circumference T5 [P, A, N, D, I]
Other Penile Feature T9 [P, A, N, D, I]

MUSCLE FEATURES
Brief Leg Myoclonus U0 [P, A]
Movement Stage Shifts U1 [P, A, N, D, I]
Movement Awakenings U2 [P, A, N, D, I]
Atonia in Non-REM Sleep U3 [P, A, N, D, I]
Muscle Tone in REM Sleep U4 [P, A, N, D, I]
Other Muscle Feature U9 [P, A, N, D, I]

VENTILATION FEATURES
Obstructive Apnea V0 [P, A]
Central Apnea V1 [P, A]
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MAINTENANCE OF WAKEFULNESS TEST FEATURES
Mean Sleep Latency (MWT) W0 [N, D, I]
One Sleep-Onset REM Period (SOREMP) W1 [P, A]
Two SOREMPs (MWT) W2 [P, A]
Three SOREMPs (MWT) W3 [P, A]
Four SOREMPs (MWT) W4 [P, A]
Five SOREMPs (MWT) W5 [P, A]
Other MWT Feature W9 [P, A, N, D, I]

MOTOR BEHAVIOR FEATURES
Headbanging B0 [P, A, D, I]
Headrolling B1 [P, A, D, I]
Bodyrocking B2 [P, A, D, I]
Bodyrolling B3 [P, A, D, I]
Legrolling B4 [P, A, D, I]
Bruxism B5 [P, A, D, I]
Restless Legs Muscle Activity B6 [P, A]
Sleep Starts B7 [P, A, D, I]
Periodic Leg Movements B8 [P, A, N, D, I]
Other Motor Behavior Feature B9 [P, A, N, D, I]

CARDIOLOGY FEATURES
Cardiac Rate in Sleep C0 [N, D, I]
Extrasystolic Beats C1 [P, A, D, I]
Atrial Fibrillation C2 [P, A, D, I]
Ventricular Tachycardia C3 [P, A]
Bradytachycardia C4 [P, A]
Heart Block C5 [P, A]
Sinus Arrest C6 [P, A]
Cardiac Ischemia C7 [P, A]
Other Cardiac Feature C9 [P, A, N, D, I]

SLEEP ELECTROENCEPHALOGRAPHIC FEATURES
Alpha Activity E0 [P, A, N, D, I]
Alpha-Delta Activity E2 [P, A]
Beta Activity E3 [P, A]
Sleep Spindles E4 [P, A, N, D, I]
K Complexes E5 [P, A, N, D, I]
Microarousals E6 [P, A, N, D, I]
Electrical Status Epilepticus (ESES) E7 [P, A]
Generalized Electroencephalographic Slowing E8 [P, A]
Other Sleep Electroencephalographic Feature E9 [P, A, N, D, I]

HISTOCOMPATIBILITY ANTIGENS
HLA Testing H0 [P]
HLA-DQ1 H1 [P, A]
HLA-DR2 H2 [P, A]
Other Histocompatibility Feature H9 [P, A]
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DATABASE

A database containing information concerning demographics, methodology,
and concomitant pathology associated with the various sleep disorders would be
useful clinically, administratively, and for research. The adoption of “ICD-style”
coding further emphasizes the utility of a system for tracking epidemiologic data.
It is planned to develop a database specification and create computer software for
this purpose. 

The primary purpose of this database is to establish a format for epidemiolog-
ic tracking of sleep disorders at sleep-disorders centers. This standardized data
processing tool will facilitate data pooling in cooperative intercenter ventures.
The resulting overall multicenter database will also serve as a valuable informa-
tion resource in several ways. It will provide data for updating the classification
system and assessing the usefulness of the proposed classifications. It will also
furnish additional detail on the statistical criteria used in classification.
Specifically, factors such as duration, associated features, severity, and diagnostic
criteria, will be available for careful examination and reevaluation. 

To facilitate record keeping on the sleep disorders that clinicians encounter, a
database system has been devised. Two formats are available. One is simple and
allows for data entry of minimal identification, demographic, and diagnostic infor-
mation. The other is more complex and allows for storage and retrieval of detailed
information concerning the outcome of sleep studies and other examinations.

In addition to providing the specification of each data field, the database was
developed with several specific design goals. The first and foremost was to provide
maximal flexibility of the data. This flexibility will allow for transporting the actu-
al data out of the database in several forms so that other computer software can use
the information. Flexibility also allows upward compatibility as revisions and new
versions become available. The next design goal was compatibility with widely
available computing machinery. The IBM-PC or a compatible machine was select-
ed as the target machine because of its universal availability. Finally, ease of use
was a design priority. The system incorporates various approaches to data logging,
including selection from menus, checklist entry, and code-book entry.

It is also expected that the general availability of a custom-tailored database
system will encourage good clinical record-keeping practices. It has been sug-
gested that a report generator be developed so that simple patient summaries can
be produced. The database system will help during field trials. Finally, the system
will undoubtedly have inadvertent value in training and mastery of this new data-
base for the classification of sleep disorders.

The following is a suggested manner in which the codes could be entered into
a computerized database (the example given corresponds to the clinical example
given on page 322).
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Hypopnea V2 [P, A]
Respiratory Rate V3 [D, I]
Nonapneic Hypoventilation V4 [P, A]
Cheyne-Stokes Breathing V5 [P, A]
Oxygen-Saturation Value V6 [N, D]
Carbon-Dioxide Value V7 [N, D, I]
Other Respiratory Feature V9 [P, A, N, D, I]

OTHER FEATURES
Circadian Temperature Rhythm O0 [P, A]
Gastroesophageal pH Acidity O1 [P, A, N, D, I]
Other O9 [P, A, N, D, I]
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Differential Diagnosis of Insomnia,
Excessive Sleepiness, and Other Sleep Disturbances

The ICSD axis A classifies the sleep disorders mainly for coding and statisti-
cal purposes; it is not a differential-diagnostic list. In this section, we present a
differential-diagnostic listing of the sleep disorders that cause the primary sleep
symptoms, insomnia and excessive sleepiness. Because many sleep disorders pro-
duce both symptoms, names in the lists are duplicated. Some sleep disorders can
be asymptomatic or can produce other symptoms, and they are listed, therefore,
in the Other Sleep Disturbances group. This third list is included to assist the clin-
ician in diagnosing a complaint of an abnormal event occurring during sleep such
as a movement disorder.

The organization of the differential diagnoses follows the method presented in
the 1979 Diagnostic Classification of Sleep and Arousal Disorders. The lists
include the disorders of initiating and maintaining sleep and the disorders of
excessive somnolence. Additional subdivisions are included, and some entries
have been reorganized. The sleep-wake schedule disorders, now called the circa-
dian rhythm sleep disorders, are included within the differential-diagnostic listing
for insomnia and excessive sleepiness where appropriate. 

The symptoms are defined in the following standard manner:

A. Insomnia 

A complaint of the inability to either initiate or maintain sleep.

B. Excessive Sleepiness

A complaint of difficulty in maintaining desired wakefulness, or a com-
plaint of an excessive amount of sleep.

C. Other Sleep Disturbance

An abnormal physiologic occurrence during sleep or during arousal from
sleep that does not usually cause a primary complaint of insomnia or
excessive sleepiness.

330 ICSD CODING SYSTEM

Sleep Codes

Pickup 1, pp. 709, 710
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7. Associated with Disorders of the Timing of the Sleep-Wake Pattern

a. Short Sleeper
b. Time Zone Change (Jet Lag) Syndrome
c. Shift Work Sleep Disorder
d. Delayed Sleep-Phase Syndrome
e. Advanced Sleep-Phase Syndrome
f. Non-24-Hour Sleep-Wake Syndrome
g. Irregular Sleep-Wake Pattern
h. Other

8. Associated with Parasomnias (not otherwise classified)

a. Confusional Arousals
b. Sleep Terrors
c. Sleepwalking
d. Nightmares
e. Sleep Hyperhidrosis
f. Other

9. Associated with Neurologic Disorders (not otherwise classified)

a. Parkinsonism
b. Dementia
c. Cerebral Degenerative Disorders
d. Sleep-Related Epilepsy
e. Fatal Familial Insomnia
f. Sleep-related Headaches
g. Other

10. Associated with No Objective Sleep Disturbance

a. Sleep-State Misperception
b. Sleep Choking Syndrome
c. Other

11. Idiopathic Insomnia

12. Other Causes of Insomnia

a. Sleep-Related Gastroesophageal Reflux
b. Fibromyalgia 
c. Menstrual-Associated Sleep Disorder
d. Pregnancy-Associated Sleep Disorder
e. Terrifying Hypnagogic Hallucinations
f. Sleep-Related Abnormal Swallowing Syndrome
g. Sleep-Related Laryngospasm
h. Nocturnal Cardiac Ischemia
i. Peptic Ulcer Disease
j. Other
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A. INSOMNIA 
1. Associated with Behavior or Psychophysiologic Disorders 

a. Adjustment Sleep Disorder
b. Psychophysiologic Insomnia
c. Inadequate Sleep Hygiene
d. Limit-Setting Sleep Disorder
e. Sleep-Onset Association Disorder
f. Nocturnal Eating (Drinking) Syndrome
g. Other

2. Associated with Mental Disorders
a. Psychoses
b. Mood Disorders
c. Anxiety Disorders
d Panic Disorder
e. Alcoholism
f. Other

3. Associated with Environmental Factors
a. Environmental Sleep Disorder
b. Food Allergy Insomnia
c. Toxin-Induced Sleep Disorder
d. Other

4. Associated with Drug Dependency
a. Hypnotic-Dependent Sleep Disorder
b. Stimulant-Dependent Sleep Disorder
c. Alcohol-Dependent Sleep Disorder
d. Other

5. Associated with Sleep-Induced Respiratory Impairment
a. Obstructive Sleep Apnea Syndrome
b. Central Sleep Apnea Syndrome
c. Central Alveolar Hypoventilation Syndrome
d. Chronic Obstructive Pulmonary Disease
e. Sleep-Related Asthma
f. Altitude Insomnia
g. Other

6. Associated with Movement Disorders
a. Sleep Starts
b. Restless Legs Syndrome
c. Periodic Limb Movement Disorder
d. Nocturnal Leg Cramps
e. Rhythmic Movement Disorder
f. REM Sleep Behavior Disorder
g. Nocturnal Paroxysmal Dystonia
h. Other
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8. Associated with Neurologic Disorders (not otherwise classified)
a. Narcolepsy
b. Idiopathic Hypersomnia
c. Post-traumatic Hypersomnia 
d. Recurrent Hypersomnia
e. Subwakefulness Syndrome
f. Fragmentary Myoclonus
g. Parkinsonism
h. Dementia
i. Sleeping Sickness
j. Sleep-Related Epilepsy
k. Other

9. Other Causes of Excessive Sleepiness
a. Menstrual-Associated Sleep Disorder
b. Pregnancy-Associated Sleep Disorder
c. Other

C. OTHER SLEEP DISTURBANCES

1. Associated with Behavior or Psychophysiologic Disorders
a. Nocturnal Eating (Drinking) Syndrome
b. Other

2. Associated with Mental Disorders
a. Panic Disorder
b. Other

3. Associated with Sleep-Induced Respiratory Impairment
a. Primary Snoring
b. Obstructive Sleep Apnea Syndrome
c. Central Sleep Apnea Syndrome
d. Central Alveolar Hypoventilation Syndrome
e. Sleep-Related Asthma
f. Chronic Obstructive Pulmonary Disease
g. Sleep-Related Neurogenic Tachypnea
h. Other

4. Associated with Movement Disorders
a. Sleep Starts
b. Sleepwalking
c. Sleep Terrors
d. Sleep Bruxism
e. Periodic Limb Movement Disorder
g. Restless Legs Syndrome
h. Rhythmic Movement Disorder
i. Sleep Paralysis
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B. EXCESSIVE SLEEPINESS

1. Associated with Behavioral/Psychophysiologic Disorders
a. Inadequate Sleep Hygiene
b. Insufficient Sleep Syndrome
c. Limit-Setting Sleep Disorder
d. Adjustment Sleep Disorder
e. Other

2. Associated with Mental Disorders
a. Mood Disorders
b. Psychoses
c. Alcoholism
d. Other 

3. Associated with Environmental Factors
a. Environmental Sleep Disorder
b. Toxin-Induced Sleep Disorder
c. Other

4. Associated with Drug Dependency
a. Hypnotic-Dependent Sleep Disorder
b. Stimulant-Dependent Sleep Disorder
c. Alcohol-Dependent Sleep Disorder
d. Other

5. Associated with Sleep-Induced Respiratory Impairment
a. Obstructive Sleep Apnea Syndrome
b. Central Sleep Apnea Syndrome
c. Central Alveolar Hypoventilation Syndrome
d. Sleep-Related Neurogenic Tachypnea
e. Other

6. Associated with Movement Disorders
a. Periodic Limb Movement Disorder
b. Restless Legs Syndrome
c. Other

7. Associated with Disorders of the Timing of the Sleep-Wake Pattern
a. Long Sleeper
b. Time Zone Change (Jet Lag) Syndrome
c. Shift Work Sleep Disorder
d. Delayed Sleep-Phase Syndrome
e. Advanced Sleep-Phase Syndrome
f. Non-24-Hour Sleep-Wake Syndrome
g. Irregular Sleep-Wake Pattern
h. Other
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Glossary of Terms Used in Sleep Disorders Medicine

Actigraph: A biomedical instrument used to measure body movement.

Active Sleep: A term used in the phylogenetic and ontogenetic literature for the
stage of sleep that is considered to be equivalent to REM (rapid eye movement)
sleep. See REM Sleep.

Alpha Activity: An alpha electroencephalographic wave or sequence of waves
with a frequency of 8 to 13 Hz.

Alpha-Delta Sleep: Sleep in which alpha activity occurs during slow-wave sleep.
Because alpha-delta sleep is rarely seen without alpha occurring in other sleep
stages, the term alpha sleep is preferred.

Alpha Intrusion (-Infiltration, -Insertion, -Interruption): A brief superimposi-
tion of electroencephalographic alpha activity on sleep activities during a stage of
sleep.

Alpha Rhythm: In human adults, an electroencephalographic rhythm with a fre-
quency of 8 to 13 Hz, which is most prominent over the parieto-occipital cortex
when the eyes are closed. The rhythm is blocked by eye opening or other arousing
stimuli. It is indicative of the awake state in most normal individuals. It is most con-
sistent and predominant during relaxed wakefulness, particularly with reduction of
visual input. The amplitude is variable but typically below 50 µV in the adult. The
alpha rhythm of an individual usually slows by 0.5 to 1.5 Hz and becomes more dif-
fuse during drowsiness. The frequency range also varies with age; it is slower in chil-
dren and older age groups relative to young and middle-aged adults.

Alpha Sleep: Sleep in which alpha activity occurs during most, if not all, sleep
stages.

Apnea: Cessation of airflow at the nostrils and mouth lasting at least 10 seconds.
The three types of apnea are obstructive, central, and mixed. Obstructive apnea is
secondary to upper-airway obstruction; central apnea is associated with a cessa-
tion of all respiratory movements; mixed apnea has both central and obstructive
components.

Apnea-Hypopnea Index: The number of apneic episodes (obstructive, central, and
mixed) plus hypopneas per hour of sleep, as determined by all-night polysomnography.

Apnea Index: The number of apneic episodes (obstructive, central, and mixed)
per hour of sleep, as determined by all-night polysomnography. A separate
obstructive apnea index or central apnea index sometimes is stated.
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j. Nocturnal Leg Cramps
k. REM Sleep Behavior Disorder
l. Nocturnal Paroxysmal Dystonia
m.Other

5. Associated with Parasomnias (not otherwise classified)
a. Nightmares
b. Sleep Talking
c. Sleep Enuresis
e. Sleep-Related Painful Erections
f. Other

6. Associated with the Neurologic Disorders (not otherwise classified)
a. Sleep-Related Epilepsy
b. Electrical Status Epilepticus of Sleep
c. Fragmentary Myoclonus
d. Other

7. Other Causes of Sleep Disturbance
a. Sleep-Related Gastroesophageal Reflux
b. Sleep-Related Sinus Arrest
c. Sleep-Related Abnormal Swallowing Syndrome
d. Sleep-Related Laryngospasm
e. Sleep Choking Syndrome
f. Terrifying Hypnagogic Hallucinations
g. Other
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Cataplexy: A sudden decrement in muscle tone and loss of deep tendon reflexes,
leading to muscle weakness, paralysis, or postural collapse. Cataplexy usually is
precipitated by an outburst of emotional expression—notably laughter, anger, or
startle. One of the tetrad of symptoms of narcolepsy. During cataplexy, respiration
and voluntary eye movements are not compromised.

Cheyne-Stokes Respiration: A breathing pattern characterized by regular
“crescendo-decrescendo” fluctuations in respiratory rate and tidal volume.

Chronobiology: The science relating to temporal, primarily rhythmic, processes
in biology.

Circadian Rhythm: An innate daily fluctuation of physiologic or behavior func-
tions, including sleep-wake states, generally tied to the 24-hour daily dark-light
cycle. This rhythm sometimes occurs at a measurably different periodicity (e.g.,
23 or 25 hours) when light-dark and other time cues are removed.

Circasemidian Rhythm: A biologic rhythm that has a period length of about half
a day.

Conditioned Insomnia: An insomnia that is produced by the development of
conditioned arousal during an earlier experience of sleeplessness. Causes of the
conditioned stimulus can include the customary sleep environment or thoughts of
disturbed sleep. A conditioned insomnia is one component of psychophysiologic
insomnia.

Constant Routine: A chronobiologic test of the endogenous pacemaker that
involves a 36-hour baseline-monitoring period, followed by a 40-hour waking
episode of monitoring with the individual on a constant routine of food intake,
position, activity, and light exposure.

Cycle: A characteristic of an event that exhibits rhythmic fluctuations. One cycle
is defined as the activity from one maximum or minimum to the next.

Deep Sleep: A common term for combined NREM stage 3 and stage 4 sleep. In
some sleep literature, the term deep sleep is applied to REM sleep because during
REM sleep, individuals have a high awakening threshold to nonsignificant stim-
uli. See “Intermediary” Sleep Stage; Light Sleep.

Delayed Sleep Phase: A condition that occurs when the clock hour at which sleep
normally occurs is moved back in time within a given 24-hour sleep-wake cycle.
This results in a temporarily displaced, that is delayed, occurrence of sleep with-
in the 24-hour cycle. The same term denotes a circadian rhythm sleep disturbance,
called the delayed sleep-phase syndrome.

Delta Activity: Electroencephalographic activity with a frequency of less than 4
Hz (usually 0.1-3.5 Hz). In the scoring of human sleep, the minimum character-
istics for scoring delta waves are conventionally 75 µV (peak-to-peak) amplitude
and 0.5-second duration (2 Hz) or less.

Delta Sleep Stage: This stage is indicative of the stage of sleep in which elec-
troencephalographic delta waves are prevalent or predominant (sleep stages 3 and
4, respectively). See Slow-Wave Sleep.
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Arise Time: The clock time at which an individual gets out of bed after the final
awakening of the major sleep episode. This is distinguished from final wake-up.

Arousal: An abrupt change from a “deeper” stage of non-REM (NREM) sleep to
a “lighter” stage, or from REM sleep toward wakefulness, with the possibility of
awakening as the final outcome. Arousal may be accompanied by increased tonic
electromyographic activity and heart rate, as well as by an increased number of
body movements.

Arousal Disorder: A parasomnia disorder presumed to be due to an abnormal
arousal mechanism. Forced arousal from sleep can induce episodes. The “classic”
arousal disorders are sleepwalking, sleep terrors, and confusional arousals.

Awakening: The return to the polysomnographically defined awake state from
any NREM or REM sleep stages. It is characterized by alpha and beta electroen-
cephalographic activity, a rise in tonic electromyographic activity, voluntary rapid
eye movements, and eye blinks. This definition of awakenings is valid only inso-
far as the polysomnogram is paralleled by a resumption of a reasonably alert state
of awareness of the environment.

Axial System: A means of stating different types of information in a systematic
manner by listing on several “axes,” to ensure that important information is not
overlooked by the statement of a single major diagnosis. The International
Classification of Sleep Disorders uses a three-axial system: axes A, B, and C.

Axis A: The first level of the International Classification of Sleep Disorders axial
system on which the sleep-disorder diagnoses, modifiers, and associated code
numbers are stated.

Axis B: The second level of the International Classification of Sleep Disorders
axial system on which the sleep-related procedures and procedure features, and
associated code numbers, are stated.

Axis C: The third level of the International Classification of Sleep Disorders axial sys-
tem on which ICD-9-CM nonsleep diagnoses and associated code numbers are stated.

Baseline: The typical or normal state of an individual or of an investigative vari-
able before an experimental manipulation.

Bedtime: The clock time when one attempts to fall asleep, as differentiated from
the clock time when one gets into bed.

Beta Activity: A beta electroencephalographic wave or sequence of waves with a
frequency of greater than 13 Hz.

Beta Rhythm: An electroencephalographic rhythm in the range of 13 to 35 Hz,
when the predominant frequency, beta rhythm, is usually associated with alert
wakefulness or vigilance and is accompanied by a high tonic electromyogram.
The amplitude of beta rhythm is variable but usually is below 30 µV. This rhythm
may be drug induced.

Brain Wave: Use of this term is discouraged. The suggested term is electroen-
cephalographic wave.
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Entrainment: Synchronization of a biologic rhythm by a forcing stimulus such
as an environmental time cue (zeitgeber). During entrainment, the frequencies of
the two cycles are the same or are integral multiples of each other.

Epoch: A measure of duration of the sleep recording that typically is 20 or 30 sec-
onds in duration, depending on the paper speed of the polysomnograph, and that
corresponds to one page of the polysomnogram.

Excessive Sleepiness (Somnolence, Hypersomnia, Excessive Daytime
Sleepiness): A subjective report of difficulty in maintaining the alert awake state,
usually accompanied by a rapid entrance into sleep when the person is sedentary.
Excessive sleepiness may be due to an excessively deep or prolonged major sleep
episode. It can be quantitatively measured by use of subjectively defined rating
scales of sleepiness or physiologically measured by electrophysiologic tests such
as the multiple sleep latency test (see MSLT). Excessive sleepiness most com-
monly occurs during the daytime, but it may be present at night in a person, such
as a shift worker, who has the major sleep episode during the daytime.

Extrinsic Sleep Disorders: Disorders that either originate, develop, or arise from
causes outside of the body. The extrinsic sleep disorders are a subgroup of the
dyssomnias.

Final Awakening: The amount of wakefulness that occurs after the final wake-up
time until the arise time (lights on).

Final Wake-Up: The clock time at which an individual awakens for the last time
before the arise time.

First-Night Effect: The effect of the environment and polysomnographic-record-
ing apparatus on the quality of the subject’s sleep the first night of recording.
Sleep is usually of reduced quality compared to that which would be expected in
the subject’s usual sleeping environment, without electrodes and other recording-
procedure stimuli. The subject usually will habituate to the laboratory by the time
of the second night of recording.

Fragmentation (Pertaining to Sleep Architecture): The interruption of any
stage of sleep due to the appearance of another stage or to wakefulness, leading
to disrupted NREM-REM sleep cycles; this term is often used to refer to the inter-
ruption of REM sleep by movement arousals or stage 2 activity. Sleep fragmenta-
tion connotes repetitive interruptions of sleep by arousals and awakenings.

Free Running: A chronobiologic term that refers to the natural endogenous peri-
od of a rhythm when zeitgebers are removed. In humans, it most commonly is
seen in the tendency to delay some circadian rhythms, such as the sleep-wake
cycle, by approximately one hour every day; this delay occurs when a person has
an impaired ability to entrain or is without time cues.

Hertz (Hz): A unit of frequency; the use of this term is preferred over the use of
the synonym, cycles per second (cps).

Hypercapnia: Elevated carbon dioxide level in blood.
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Diagnostic Criteria: Specific criteria established in the International
Classification of Sleep Disorders to aid in determining the unequivocal presence
of a particular sleep disorder.

Diurnal: Pertaining to the daytime.

Drowsiness: A state of quiet wakefulness that typically occurs before sleep onset.
If the eyes are closed, diffuse and slowed alpha activity usually is present, which
then gives way to early features of stage 1 sleep.

Duration Criteria: Criteria established in the International Classification of
Sleep Disorders for determining the duration of a particular disorder as acute, sub-
acute, or chronic.

Dyssomnia: A primary disorder of initiating and maintaining sleep or of exces-
sive sleepiness. The dyssomnias are disorders of sleep or wakefulness per se; they
are not a parasomnia.

Early Morning Arousal (Early a.m. Arousal): Synonymous with premature
morning awakening.

Electroencephalogram (EEG): A recording of the electrical activity of the brain
by means of electrodes placed on the surface of the head. With the electromyo-
gram and electrooculogram, the electroencephalogram is one of the three basic
variables used to score sleep stages and waking. Sleep recording in humans uses
surface electrodes to record potential differences between brain regions and a neu-
tral reference point, or simply between brain regions. Either the C3 or C4 (central
region) placement, according to the International 10 to 20 System is referentially
(referred to an earlobe) recorded as the standard electrode derivation from which
sleep-state scoring is performed.

Electromyogram (EMG): A recording of electrical activity from the muscular
system; in sleep recording, synonymous with resting muscle activity or potential.
The chin EMG, along with the electroencephalogram and electrooculogram, is
one of the three basic variables used to score sleep stages and waking. Sleep
recording in humans typically uses surface electrodes to measure activity from the
submental muscles. These positions reflect maximally the changes in resting
activity of axial body muscles. The submental muscle EMG is tonically inhibited
during REM sleep.

Electrooculogram (EOG): A recording of voltage changes resulting from shifts
in position of the ocular globes; this is possible because each globe is a positive
(anterior) and negative (posterior) dipole. Along with the electroencephalogram
and the electromyogram, one of the three basic variables used to score sleep
stages and waking. Sleep recording in humans uses surface electrodes placed near
the eyes to record the movement (incidence, direction, and velocity) of the eye-
balls. Rapid eye movements in sleep form one part of the characteristics of the
REM-sleep state.

End-Tidal Carbon Dioxide: The carbon dioxide value that is usually determined
at the nares by an infrared carbon dioxide gas analyzer. The value reflects the car-
bon-dioxide level in alveolar or pulmonary artery blood.
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Light Sleep: A common term for NREM sleep stage 1, and sometimes stage 2.

Maintenance of Wakefulness Test (MWT): A series of measurements of the
interval from “lights out” to sleep onset that are used in the assessment of an indi-
vidual’s ability to remain awake. Subjects are instructed to try to remain awake in
a darkened room while in a semireclined position. Long latencies to sleep are
indicative of the ability to remain awake. This test is most useful for assessing the
effects of sleep disorders or of medication upon the ability to remain awake.

Major Sleep Episode: The longest sleep episode that occurs on a daily basis.
This sleep episode typically is dictated by the circadian rhythm of sleep and wake-
fulness; also known as the conventional or habitual time for sleeping.

Microsleep: An episode lasting up to 30 seconds during which external stimuli
are not perceived. The polysomnogram suddenly shifts from waking characteris-
tics to sleep. Microsleeps are associated with excessive sleepiness and automatic
behavior.

Minimal Criteria: Criteria of the International Classification of Sleep Disorders
derived from the diagnostic criteria that provide the minimum features necessary
for making a particular sleep-disorder diagnosis.

Montage: The particular arrangement by which a number of derivations are dis-
played simultaneously in a polysomnogram.

Movement Arousal: A body movement associated with an electroencephalo-
graphic pattern of arousal or a full awakening; a sleep-scoring variable.

Movement Time: The term used in sleep-record scoring to denote when elec-
troencephalographic and electrooculographic tracings are obscured for more than
half the scoring epoch because of movement. This time is only scored when the
preceding and subsequent epochs are in sleep.

Multiple Sleep Latency Test (MSLT): A series of measurements of the interval
from “lights out” to sleep onset that is used in the assessment of excessive sleepi-
ness. Subjects are allowed a fixed number of opportunities (typically four or five)
to fall asleep during their customary awake period. Excessive sleepiness is char-
acterized by short latencies. Long latencies are helpful in distinguishing physical
tiredness or fatigue from true sleepiness.

Muscle Tone: This term is sometimes used for resting muscle potential or resting
muscle activity. See Electromyogram (EMG).

Myoclonus: Muscle contractions in the form of abrupt “jerks” or twitches that gen-
erally last less than 100 milliseconds. The term should not be applied to the period-
ic leg movements of sleep that characteristically have a duration of 0.5 to 5 seconds.

Nap: A short sleep episode that may be intentionally or unintentionally taken dur-
ing the major episode of habitual wakefulness.

Nightmare: This term is used to denote an unpleasant and frightening dream that
usually occurs in REM sleep. Nightmares are occasionally called dream anxiety
attacks and are distinguished from sleep (night) terrors. In the past, the term night-
mare has been used to indicate both sleep terrors and dream anxiety attacks.
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Hypersomnia (Excessive Sleepiness): Excessively deep or prolonged major
sleep period, which may be associated with difficulty in awakening. The term is
primarily used as a diagnostic term (e.g., idiopathic hypersomnia) and the term
excessive sleepiness is preferred to describe the symptom.

Hypnagogic: Occurrence of an event during the transition from wakefulness to
sleep.

Hypnagogic Imagery (Hallucinations): Vivid sensory images that occur at sleep
onset but are particularly vivid with sleep-onset REM periods. Hypnagogic
imagery is a feature of narcolepy, in which REM periods occur at sleep onset.

Hypnagogic Startle: A “sleep start” or sudden body jerk (hypnic jerk), observed
normally just at sleep onset and usually resulting, at least momentarily, in an
awakening.

Hypnopompic (Hypnopomic): Occurrence of an event during the transition from
sleep to wakefulness at the termination of a sleep episode.

Hypopnea: An episode of shallow breathing (airflow reduced by at least 50%)
during sleep, lasting 10 seconds or longer, usually associated with a fall in blood
oxygen saturation.

ICSD Sleep Code: A code number of the International Classification of the Sleep
Disorders that refers to modifying information of a diagnosis, such as associated
symptom, severity, and duration of a sleep disorder.

Insomnia: Difficulty in initiating or maintaining sleep. This term is employed
ubiquitously to indicate any and all gradations and types of sleep loss.

“Intermediary” Sleep Stage: A term sometimes used for NREM stage 2 sleep.
See Deep Sleep; Light Sleep. The term is often used, especially in the French lit-
erature, for stages combining elements of stage 2 and REM sleep.

Into-Bed Time: The clock time at which a person gets into bed. The into-bed time
(IBT) will be the same as the bedtime for many people but not for those who spend
time in wakeful activities in bed such as reading, before attempting to sleep.

Intrinsic Sleep Disorders: Disorders that either originate or develop from with-
in the body or that arise from causes within the body. The intrinsic sleep disorders
are a subgroup of the dyssomnias.

K-Alpha: A K-complex followed by several seconds of alpha rhythm; K-Alpha
is a type of microarousal.

K-Complex: A sharp, biphasic electroencephalographic wave followed by a
high-voltage slow wave. The complex duration is at least 0.5 seconds and may be
accompanied by a sleep spindle. K-complexes occur spontaneously during
NREM sleep and begin and define stage 2 sleep. They are thought to be evoked
responses to internal stimuli. K-complexes can also be elicited during sleep by
external (particularly auditory) stimuli.

Light-Dark Cycle: The periodic pattern of light (artificial or natural) alternating
with darkness.
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Penile Rigidity: The firmness of the penis as measured by the penile-buckling
pressure. Normally, the fully erect penis has maximum rigidity.

Period: The interval in time between the recurrence of a defined phase or moment
of a rhythmic or periodic event. The time that occurs between one peak or trough
and the next.

Periodic Leg Movement (PLM): A rapid partial flexion of the foot at the ankle,
extension of the big toe, and partial flexion of the knee and hip that occurs during
sleep. The movements occur with a periodicity of 20 to 60 seconds in a stereo-
typed pattern, lasting 0.5 to 5.0 seconds.  PLMs are a characteristic feature of the
periodic limb movement disorder.

Periodic Movements of Sleep (PMS): See Periodic Leg Movement.

Phase Advance: The shift of an episode of sleep or wake to an earlier position in
the 24-hour sleep-wake cycle, A shift of sleep from 11 p.m.–7 a.m. to 8 p.m.–4
a.m. represents a three-hour phase advance. See Phase Delay.

Phase Delay: A shift of an episode of sleep or wake to a later position of the 24-
hour sleep-wake cycle. A shift of sleep from 11 p.m.–7 a.m. to 2 a.m.–10 a.m. rep-
resents a three-hour phase delay. See Phase Advance.

Phase Transition: One of the two junctures of the major sleep and wake phases
in the 24-hour sleep-wake cycle.

Phasic Event (Activity): Brain, muscle, or autonomic events of a brief and
episodic nature that occur in sleep; a phasic event (such as eye movements or mus-
cle twitches) is a characteristic of REM sleep; the usual duration is milliseconds
to one to two seconds.

Photoperiod: The duration of light in a light-dark cycle.

Pickwickian: A term applied to an individual who snores, is obese and sleepy,
and has alveolar hypoventilation. The term has been applied to many different dis-
orders and, therefore, its use is discouraged.

PLM-Arousal Index: The number of sleep-related periodic leg movements per
hour of sleep that are associated with an electroencephalographic arousal. See
Periodic Leg Movement.

PLM Index: The number of periodic leg movements per hour of total sleep time
as determined by all-night polysomnography; the index is sometimes expressed as
the number of movements per hour of NREM sleep because the movements are
usually inhibited during REM sleep. See Periodic Leg Movement.

PLM Percentage: The percentage of total sleep time occupied with recurrent
episodes of periodic leg movements.

Polysomnogram: The continuous and simultaneous recording of multiple physi-
ologic variables during sleep, i.e., electroencephalogram, electrooculogram, elec-
tromyogram (these are the three basic stage-scoring parameters), electrocardio-
gram, respiratory air flow, respiratory movements, leg movements, and other elec-
trophysiologic variables.
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Nocturnal Confusion: Episodes of delirium and disorientation that occur close
to or during nighttime sleep; nocturnal confusion is often seen in the elderly and
is indicative of organic central nervous system deterioration.

Nocturnal Dyspnea: Respiratory distress that may be minimal during the day but
becomes quite pronounced during sleep.

Nocturnal penile tumescence (NPT): The natural periodic cycle of penile erec-
tions that occur during sleep, typically associated with REM sleep. The preferred
term is sleep-related erections.

Nocturnal Sleep: This term is synonymous with the typical “nighttime” or major
sleep episode related to the circadian rhythm of sleep and wakefulness; it is also
known as the conventional or habitual time for sleeping.

Non-Rapid Eye Movement (NREM, Non-REM) Sleep: See Sleep Stages.

NREM-REM Sleep Cycle (Synonymous with Sleep Cycle): A period during
sleep composed of a NREM sleep episode and the subsequent REM sleep
episode; each NREM-REM sleep couplet is equal to one cycle. Any NREM sleep
stage suffices as the NREM sleep portion of a cycle. An adult sleep period of 6.5
to 8.5 hours generally consists of four to six cycles. The cycle duration increases
from infancy to young adulthood.

NREM Sleep Intrusion: An interposition of NREM sleep, or a component of
NREM sleep physiology (e.g., elevated electromyographic activity, K-complex,
sleep spindle, delta waves), in REM sleep; a portion of NREM sleep not appear-
ing in its usual sleep-cycle position.

NREM Sleep Period: The NREM sleep portion of NREM-REM sleep cycle;
such an episode consists primarily of sleep stages 3 and 4 early in the night and
of sleep stage 2 later in the night. See Sleep Cycle; Sleep Stages.

Obesity-Hypoventilation Syndrome: A term applied to obese individuals who
hypoventilate during wakefulness. Because the term can apply to several different
disorders, its use is discouraged.

Paradoxical Sleep: This term is synonymous with REM sleep, which is the pre-
ferred term.

Parasomnia: A disorder of arousal, partial arousal, or sleep-stage transition. It
represents an episodic disorder in sleep (such as sleepwalking) rather than a dis-
order in the quantity or timing of sleep or wakefulness per se. A parasomnia may
be induced or exacerbated by sleep; a parasomnia is not a dyssomnia.

Paroxysm: Phenomenon of abrupt onset that rapidly attains a maximum level and
terminates suddenly; paroxysm is distinguished from background activity. This
term commonly refers to an epileptiform discharge on the electroencephalogram.

Paroxysmal Nocturnal Dyspnea (PND): Respiratory distress and shortness of
breath that are due to pulmonary edema; the dyspnea appears suddenly and often
awakens the sleeping individual.

Penile buckling Pressure: The amount of force applied to the glans of the penis
that is sufficient to produce at least a 30° bend in the shaft.
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Respiratory-Disturbance Index (RDI) (Apnea-Hypopnea Index): The number
of apneas (obstructive, central, or mixed) plus hypopneas per hour of total sleep
time, as determined by all-night polysomnography.

Restlessness (Referring to a Quality of Sleep): Persistent or recurrent body
movements, arousals, and brief awakenings that occur in the course of sleep.

Rhythm: An event that occurs at an approximately constant period length.

Saw-Tooth Waves: A form of theta rhythm that occurs during REM sleep and is
characterized by a notched appearance in the waveform. The waves occur in
bursts that last up to 10 seconds.

Severity Criteria: Criteria for establishing the severity of a particular sleep dis-
order, according to the following categories: mild, moderate, or severe.

Sleep Architecture: The NREM-REM sleep-stage and cycle infrastructure of
sleep understood from the vantage point of the quantitative relationship of these
components to each other. Often plotted in the form of a histogram.

Sleep Cycle: Synonymous with the NREM-REM Sleep Cycle.

Sleep Efficiency (or Sleep-Efficiency Index): The proportion of sleep in the
episode potentially filled by sleep (i.e., the ratio of total sleep time to time in bed).

Sleep Episode: An interval of sleep that may be voluntary or involuntary. In the
sleep laboratory, the sleep episode occurs from the time of “lights out” to the time
of “lights on.” The major sleep episode is usually the longest daily sleep episode.

Sleep Hygiene: The conditions and practices that promote continuous and effec-
tive sleep. These include regularity of bedtime and arise time; conformity of time
spent in bed to the time necessary for sustained and individually adequate sleep
(i.e., the total sleep time sufficient to avoid sleepiness when awake); restriction of
alcohol and caffeine beverages before bedtime; and employment of exercise,
nutrition, and environment factors so that they enhance, not disturb, restful sleep.

Sleepiness (Somnolence, Drowsiness): Difficulty in maintaining alert wakeful-
ness so that the person falls asleep if not actively kept aroused. The sleepiness is
not simply a feeling of physical tiredness or listlessness. When sleepiness occurs
in inappropriate circumstances, it is considered to be excessive sleepiness.

Sleep Interruption: Breaks in sleep that result in arousal and wakefulness. See
Fragmentation; Restlessness.

Sleep Latency: The duration of time from “lights out,” or bedtime, to the onset
of sleep.

Sleep Log (Diary): A daily, written record of a person’s sleep-wake pattern that
contains such information as time of retiring and arising, time in bed, estimated
total sleep time, number and duration of sleep interruptions, quality of sleep, day-
time naps, use of medications or caffeine-containing beverages, and the nature of
waking activities.
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Polysomnograph: A biomedical instrument used to measure physiologic vari-
ables of sleep.

Polysomnographic (as in Recording, Monitoring, Registration, or Tracings):
Describes a recording on paper, computer disc, or tape of a polysomnogram.

Premature Morning Awakening (Early Morning Awakening): Early termina-
tion of the sleep episode, accompanied by an inability to return to sleep, some-
times after the last of several awakenings. It reflects interference at the end rather
than at the commencement of the sleep episode. This awakening is a characteris-
tic sleep disturbance of some people with depression.

Proposed Sleep Disorder: A disorder in which insufficient information is avail-
able in the medical literature to confirm the unequivocal existence of the disorder.
This is a category of the International Classification of Sleep Disorders.

Quiet Sleep: A term used for describing NREM sleep in infants and animals
when specific NREM sleep stages 1 through 4 cannot be determined.

Rapid Eye Movement Sleep (REM Sleep): See Sleep Stages.

Record: The end product of the polysomnograph recording process.

Recording: The process of obtaining a polysomnographic record. The term is
also applied to the end product of the polysomnograph recording process.

REM Density (-Intensity): A function that expresses the frequency of eye move-
ments per unit of time during sleep stage REM.

REM Sleep Episode: The REM sleep portion of a NREM-REM sleep cycle;
early in the night it may be as short as 30 seconds, whereas in later cycles, it may
be longer than an hour. See Sleep Stage REM.

REM Sleep Intrusion: A brief interval of REM sleep appearing out of its usual
position in the NREM-REM sleep cycle; an interposition of REM sleep in NREM
sleep; the intrusion can sometimes be the appearance of a single, dissociated com-
ponent of REM sleep (e.g., eye movements, “drop out” of muscle tone) rather than
all REM sleep parameters.

REM Sleep Latency: The interval from sleep onset to the first appearance of
stage REM sleep in the sleep episode.

REM Sleep Onset: The designation for commencement of a REM sleep episode.
This term can sometimes be used as a shorthand term for a sleep-onset REM-sleep
episode. See Sleep Onset; Sleep-Onset REM Period (SOREMP).

REM Sleep Percent: The proportion of total sleep time constituted by the REM
stage of sleep.

REM Sleep Rebound (Recovery): The lengthening and increase in frequency
and density of REM sleep episodes, which result in an increase in REM sleep per-
cent above baseline. REM sleep rebound follows REM sleep deprivation once the
depriving influence is removed.
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Sleep-Stage Episode: A sleep-stage interval that represents the stage in a NREM-
REM sleep cycle; this concept is easiest to comprehend in relation to REM sleep,
which is a homogeneous stage, i.e., the fourth REM sleep episode is in the fourth
sleep cycle (unless a prior REM episode was skipped). If one interval of REM
sleep is separated from another by more than 20 minutes, they constitute separate
REM sleep episodes (and are in separate sleep cycles); a sleep-stage episode may
be of any duration.

Sleep Stage NREM: One of the two major sleep states, distinguished from REM
sleep; this stage comprises sleep stages 1 through 4, which constitute levels in the
spectrum of NREM sleep “depth” or physiologic intensity.

Sleep Stage REM: The stage of sleep with the highest brain activity, characterized
by enhanced brain metabolism and vivid hallucinatory imagery or dreaming. There
are spontaneous rapid eye movements, resting muscle activity is suppressed, and
awakening threshold to nonsignificant stimuli is high. The electroencephalogram
is a low-voltage, mixed-frequency, nonalpha record. REM sleep is usually 20% to
25% of total sleep time. It is also called “paradoxical sleep.”

Sleep Stages: Distinctive stages of sleep, best demonstrated by polysomnographic
recordings of the electroencephalogram, electrooculogram, and electromyogram.

Sleep Stage 1 (NREM Stage 1): A stage of NREM sleep that occurs at sleep
onset or that follows arousal from sleep stages 2, 3, 4, or REM. It consists of a rel-
atively low-voltage electroencephalographic recording with mixed frequency,
mainly theta activity, and alpha activity of less than 50% of the scoring epoch. It
contains electroencephalographic vertex waves and slow rolling eye movements
and no sleep spindles, K complexes, or REMs. Stage 1 sleep normally represents
4% to 5% of the major sleep episode.

Sleep Stage 2 (NREM Stage 2): A stage of NREM sleep characterized by the
presence of sleep spindles and K complexes present in a relatively low-voltage,
mixed-frequency electroencephalographic background; high-voltage delta waves
may comprise up to 20% of stage 2 epochs. Stage 2 sleep usually accounts for
45% to 55% of the major sleep episode.

Sleep Stage 3 (NREM Stage 3): A stage of NREM sleep defined by at least 20%
and not more than 50% of the episode consisting of electroencephalographic
waves less than 2 Hz and more than 75 µV (high-amplitude delta waves). This is
also known as a “delta” sleep stage.  In combination with stage 4, it constitutes
“deep” NREM sleep or slow-wave sleep; this stage is often combined with stage
4 into NREM sleep stage 3/4 because of the lack of documented physiologic dif-
ferences between the two stages. Stage 3 sleep usually appears only in the first
third of the sleep episode and usually comprises 4% to 6% of total sleep time.

Sleep Stage 4 (NREM Stage 4): All statements concerning NREM sleep stage 3
apply to sleep stage 4 except that high-voltage, electroencephalographic slow
waves persist during 50% or more of the epoch in stage 4 sleep. NREM sleep
stage 4 usually represents 12% to 15% of the total sleep time. Sleepwalking, sleep
terrors, and confusional-arousal episodes generally begin in stage 4 or during
arousals from this stage. See Sleep Stage 3.

348 GLOSSARY

Sleep Maintenance DIMS (Insomnia): A disturbance in maintaining sleep after
sleep onset is achieved; persistently interrupted sleep without difficulty falling
asleep; a disorder characterized by sleep-continuity disturbance.

Sleep Mentation: The imagery and thinking experienced during sleep. Sleep
mentation usually consists of combinations of images and thoughts during REM
sleep. Imagery is vividly expressed in dreams involving all the senses in approx-
imate proportion to their waking representations. Mentation is experienced gen-
erally less distinctly in NREM sleep, but it may be quite vivid in stage 2 sleep,
especially toward the end of the sleep episode. Mentation at sleep onset (hypna-
gogic reverie) can be as vivid as that which occurs during REM sleep.

Sleep Onset: The transition from awake to sleep, normally to NREM stage 1
sleep but in certain conditions, such as infancy and narcolepsy, into stage REM
sleep. To establish sleep onset, most polysomnographers accept electroen-
cephalographic slowing, reduction, and eventual disappearance of alpha activity,
presence of electroencephalographic vertex sharp transients, and slow rolling eye
movements (the components of NREM stage 1) as sufficient for sleep onset; oth-
ers require appearance of stage 2 patterns. See Latency; Sleep Stages.

Sleep-Onset REM Period (SOREMP): The beginning of sleep by entrance
directly into stage REM sleep. The onset of REM sleep occurs within 10 minutes
of sleep onset.

Sleep Paralysis: Immobility of the body that occurs in the transition from sleep
to wakefulness (i.e., atonia); this is a partial manifestation of REM sleep.

Sleep Pattern (24-Hour Sleep-Wake Pattern): A person’s clock-hour schedule
of bedtime and arise time as well as nap behavior; the sleep pattern may also
include time and duration of sleep interruptions. See Sleep-Wake Cycle;
Circadian Rhythm; Sleep Log.

Sleep-Related Erections: The natural periodic cycle of penile erections that
occur during sleep, typically associated with REM sleep. Sleep-related erectile
activity can be characterized by four phases: T-up (ascending tumescence), T-max
(plateau maximal tumescence), T-down (detumescence), and T-zero (no tumes-
cence). Polysomnographic assessment of sleep-related erections is useful for dif-
ferentiating organic from nonorganic erectile dysfunction.

Sleep Spindle: Spindle-shaped bursts of 11.5- to 15-Hz electroencephalographic
waveforms that last 0.5 to 1.5 seconds. The spindles bursts are generally diffuse,
but they are of highest voltage over the central regions of the head. The amplitude
is generally less than 50 µV in the adult. These waveforms are one of the identi-
fying electroencephalographic features of NREM stage 2 sleep; they may persist
into NREM stages 3 and 4 but generally are not seen in REM sleep.

Sleep-Stage Demarcation: The significant polysomnographic characteristics that
distinguish the boundaries of the sleep stages. In certain conditions and with the
use of certain drugs, sleep-stage demarcations may be blurred or lost, making it
difficult to identify certain stages with certainty or to distinguish the temporal lim-
its of sleep-stage lengths.
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Trace Alternant: An electroencephalographic pattern of sleeping newborns,
characterized by bursts of slow waves, at times intermixed with sharp waves, and
intervening periods of relative quiescence with extreme low-amplitude activity.

Tumescence (Penile): Hardening and expansion of the penis (penile erection).
When associated with REM sleep, it is referred to as a sleep-related erection.

Twitch (Body Twitch): A very small body movement such as a local foot or fin-
ger jerk; this movement usually is not associated with arousal.

Vertex Sharp Transient: Sharp negative potential, maximal at the vertex, occur-
ring spontaneously during sleep or in response to a sensory stimulus during sleep
or wakefulness. The amplitude varies but rarely exceeds 250 µV. Use of the term
vertex sharp wave is discouraged.

Wake Time: The total time occurring between sleep onset and final wake-up time
that is scored as wakefulness in a polysomnogram.

Waxing and Waning: A crescendo-decrescendo pattern of activity, usually elec-
troencephalographic activity.

Zeitgeber: An environmental time cue, such as sunlight, noise, social interaction,
alarm clocks, that usually helps an individual entrain to the 24-hour day.

List of Abbreviations

AHI Apnea-Hypopnea Index
AI Apnea Index
AASM American Academy of 

Sleep Medicine
CNS Central Nervous System
DIMS Disorder of Initiating and 

Maintaining Sleep
DOES Disorder of Excessive 

Somnolence
DSM Diagnostic and Statistical 

Manual
EEG Electroencephalogram
EMG Electromyogram
EOG Electrooculogram

Hz Hertz (Cycles per Second)
ICD International 

Classification of Diseases
ICSD International 

Classification of Sleep 
Disorders

MSLT Multiple Sleep Latency 
Test
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Sleep Structure: This term refers to sleep architecture. In addition to encom-
passing sleep stages and sleep cycle relationships, however, sleep structure
assesses the within-stage qualities of the electroencephalogram and other physio-
logic attributes.

Sleep Talking: Talking in sleep that usually occurs in the course of transitory
arousals from NREM sleep. The talking can occur during stage REM sleep, at
which time it represents a motor breakthrough of dream speech. Full conscious-
ness is not achieved, and no memory of the event remains.

Sleep-Wake Cycle: Basically, the clock-hour relationships of the major sleep and
wake episodes in the 24-hour cycle. See Phase Transition; Circadian Rhythm.

Sleep-Wake Shift (Change, Reversal): A shift that occurs when sleep as a
whole, or in part, is moved to a time of customary waking activity, and the latter
is moved to the time of the major sleep episode.  This shift is common during peri-
ods of jet lag and shift work.

Sleep-Wake Transition Disorder: A disorder that occurs during the transition
from wakefulness to sleep or from one sleep stage to another. This disorder is a
form of the parasomnias and is not a dyssomnia.

Slow-Wave Sleep (SWS): Sleep characterized by electroencephalographic waves
of duration slower than 8 Hz. This term is synonymous with sleep stages 3 plus 4
combined. See Delta Sleep Stage.

Snoring: A noise produced primarily with inspiratory respiration during sleep
that is due to vibration of the soft palate and the pillars of the oropharyngeal inlet.
All snorers have incomplete obstruction of the upper airway, and many habitual
snorers have complete episodes of upper-airway obstruction.

Spindle REM Sleep: A condition in which sleep spindles persist atypically in
REM sleep; this finding is seen in patients with chronic insomnia conditions and
occasionally in the first REM period.

Synchronized: A chronobiologic term used to indicate that two or more rhythms
recur with the same phase relationship. In electroencephalography, it is used to
indicate an increased amplitude and usually a decreased frequency of the domi-
nant activities.

Theta Activity: Electroencephalographic activity with a frequency of 4 to 8 Hz,
generally maximal over the central and temporal cortex.

Total Recording Time (TRT): The duration of time from sleep onset to final
awakening. In addition to total sleep time, it comprises the time taken up by wake
periods and movement time until final awakening. See Sleep Efficiency.

Total Sleep Episode: This is the total time available for sleep during an attempt
to sleep. It comprises NREM and REM sleep, as well as wakefulness. This term
is synonymous with and preferred to the term total sleep period.

Total Sleep Time (TST): The amount of actual sleep time in a sleep episode; this
time is equal to the total sleep episode less the awake time. Total sleep time is the
total of all REM and NREM sleep in a sleep episode.

MWT Maintenance of
Wakefulness Test

NPT Nocturnal Penile
Tumescence

NOS Not Otherwise Specified
NREM Non-Rapid Eye

Movement (Sleep)
PLM Periodic Leg Movement
PND Paroxysmal Nocturnal

Dystonia
PSG Polysomnogram
RDI Respiratory-Disturbance

Index
REM Rapid Eye Movement

(Sleep)
REMs Rapid Eye Movements
RLS Restless Legs Syndrome
SDB Sleep-Disordered

Breathing
SOREMP Sleep-Onset REM Period
SWS Slow-Wave Sleep
TST Total Sleep Time
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APPENDIX A

ICSD Listing by ICD-9-CM Medical System

The listing of the International Classification of Sleep Disorders by medical
system is to aid the clinician in categorizing the sleep disorders according to the
headings of the International Classification of Diseases (ICD), 9th revision. The
list given here does not conform strictly to the ICD structure as presented in the
ICD-9-CM because some disorders have been placed in the section considered to
be more appropriate.

Many sleep disorders do not fit neatly into traditional medical classification
systems because more than one medical system can be involved in a particular
disorder and the exact cause is often unknown. In addition, differential diagnoses
of the sleep disorders cross medical systems (e.g., the differential diagnosis of
excessive sleepiness usually involves narcolepsy and obstructive sleep apnea syn-
drome). The main differential diagnosis of obstructive sleep apnea syndrome only
rarely includes other pulmonary disorders, such as sarcoidosis. For classification
purposes, a separate systematic category for the sleep disorders based on sleep
features, as presented in axis A of the ICSD (sleep diagnoses), is regarded as
preferable, and would be more suitable for future editions of the ICD. For differ-
ential diagnostic purposes, a different listing is given in Appendix A.

Subcategories are listed under the Mental Disorders because many sleep disor-
ders can have developmental or behavioral components and may not be caused by
mental disease. Developmental, behavioral, environmental, and circadian rhythm
sleep disorders subcategories are presented. They are listed under the Mental
Disorders because another more appropriate category does not exist in the ICD.
However, some of these disorders, such as sleep terrors, may be exacerbated or
produced by psychopathology.

1. MENTAL DISORDERS
a. Developmental Sleep Disorders

Rhythmic Movement Disorder. . . . . . . . . . . . . . . . . . 307.3
Sleep Bruxism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306.8
Sleepwalking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.46-0
Sleep Terrors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.46-1
Confusional Arousals. . . . . . . . . . . . . . . . . . . . . . . . . 307.46-2
Nightmares . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.47-0
Sleep Starts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.47-2
Sleep Talking. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.47-3
Sleep Enuresis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 788.36
Sleep Paralysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 780.56-0
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3. DISEASES OF THE CIRCULATORY SYSTEM
Nocturnal Cardiac Ischemia. . . . . . . . . . . . . . . . . . . . 411-414
REM Sleep-Related Sinus Arrest . . . . . . . . . . . . . . . . 780.56-8
Sudden Unexplained Nocturnal Death Syndrome. . . . 780.59-3

4. DISEASES OF THE NERVOUS SYSTEM
Sleeping Sickness . . . . . . . . . . . . . . . . . . . . . . . . . . . 086.9
Subwakefulness Syndrome . . . . . . . . . . . . . . . . . . . . 307.49-3
Cerebral Degenerative Disorders . . . . . . . . . . . . . . . . 330-337
Dementia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331
Parkinsonism. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332-333
Fatal Familial Insomnia . . . . . . . . . . . . . . . . . . . . . . . 337.9
Sleep-Related Epilepsy . . . . . . . . . . . . . . . . . . . . . . . 345
Electrical Status Epilepticus of Sleep. . . . . . . . . . . . . 345.8
Sleep-Related Headaches. . . . . . . . . . . . . . . . . . . . . . 346
Narcolepsy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347
Recurrent Hypersomnia . . . . . . . . . . . . . . . . . . . . . . . 349.89-0
Nocturnal Leg Cramps. . . . . . . . . . . . . . . . . . . . . . . . 729.82
Periodic Limb Movement Disorder . . . . . . . . . . . . . . 780.52-4
Restless Legs Syndrome . . . . . . . . . . . . . . . . . . . . . . 780.52-5
Idiopathic Hypersomnia. . . . . . . . . . . . . . . . . . . . . . . 780.54-7
Posttraumatic Hypersomnia . . . . . . . . . . . . . . . . . . . . 780.54-8
REM-Sleep Behavior Disorder . . . . . . . . . . . . . . . . . 780.59-0
Nocturnal Paroxysmal Dystonia. . . . . . . . . . . . . . . . . 780.59-1
Fragmentary Myoclonus . . . . . . . . . . . . . . . . . . . . . . 780.59-7
Sleep Hyperhidrosis. . . . . . . . . . . . . . . . . . . . . . . . . . 780.8

5. DISEASES OF THE DIGESTIVE SYSTEM
Sleep-Related Gastroesophageal Reflux. . . . . . . . . . . 530.81
Peptic Ulcer Disease . . . . . . . . . . . . . . . . . . . . . . . . . 531-534

6. DISEASES OF THE GENITOURINARY SYSTEM
Menstrual-Associated Sleep Disorder . . . . . . . . . . . . 780.54-3
Menopausal Sleeplessness . . . . . . . . . . . . . . . . . . . . . 627.2
Impaired Sleep-Related Penile Erections . . . . . . . . . . 780.56-3
Sleep-Related Painful Erections. . . . . . . . . . . . . . . . . 780.56-4

7. DISEASES OF PREGNANCY, CHILDBIRTH, AND THE PUERPERIUM
Pregnancy-Associated Sleep Disorder . . . . . . . . . . . . 780.59-6

8. DISEASES OF THE MUSCULOSKELETAL SYSTEM AND 
CONNECTIVE TISSUE

Fibromyalgia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729.1

9. CERTAIN CONDITIONS ORIGINATING IN THE PERINATAL PERIOD
Infant Sleep Apnea . . . . . . . . . . . . . . . . . . . . . . . . . . 770.80
Congenital Central Hypoventilation Syndrome . . . . . 770.81
Benign Neonatal Sleep Myoclonus . . . . . . . . . . . . . . 780.59-5
Sudden Infant Death Syndrome . . . . . . . . . . . . . . . . . 798.0
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b. Behavioral Sleep Disorders
Adjustment Sleep Disorder . . . . . . . . . . . . . . . . . . . . 307.41-0
Inadequate Sleep Hygiene . . . . . . . . . . . . . . . . . . . . . 307.41-1
Psychophysiologic Insomnia . . . . . . . . . . . . . . . . . . . 307.42-0
Sleep Choking Syndrome . . . . . . . . . . . . . . . . . . . . . 307.42-1
Limit-Setting Sleep Disorder . . . . . . . . . . . . . . . . . . . 307.42-4
Sleep-Onset Association Disorder . . . . . . . . . . . . . . . 307.42-5
Terrifying Hypnagogic Hallucinations . . . . . . . . . . . . 307.47-4
Sleep-State Misperception . . . . . . . . . . . . . . . . . . . . . 307.49-1
Insufficient Sleep Syndrome . . . . . . . . . . . . . . . . . . . 307.49-4
Hypnotic-Dependent Sleep Disorder . . . . . . . . . . . . . 780.52-0
Stimulant-Dependent Sleep Disorder . . . . . . . . . . . . . 780.52-1
Alcohol-Dependent Sleep Disorder . . . . . . . . . . . . . . 780.52-3
Idiopathic Insomnia . . . . . . . . . . . . . . . . . . . . . . . . . . 780.52-7
Nocturnal Eating (Drinking) Syndrome . . . . . . . . . . . 780.52-8

c. Circadian Rhythm Sleep Disorders
Time Zone Change (Jet Lag) Syndrome. . . . . . . . . . . 307.45-0
Shift Work Sleep Disorder . . . . . . . . . . . . . . . . . . . . . 307.45-1
Irregular Sleep-Wake Pattern . . . . . . . . . . . . . . . . . . . 307.45-3
Short Sleeper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.49-0
Long Sleeper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.49-2
Delayed Sleep-Phase Syndrome. . . . . . . . . . . . . . . . . 780.55-0
Advanced Sleep-Phase Syndrome . . . . . . . . . . . . . . . 780.55-1
Non-24-Hour Sleep-Wake Disorder . . . . . . . . . . . . . . 780.55-2

d. Environmental Sleep Disorders
Food Allergy Insomnia . . . . . . . . . . . . . . . . . . . . . . . 780.52-2
Environmental Sleep Disorder . . . . . . . . . . . . . . . . . . 780.52-6
Toxin-Induced Sleep Disorder . . . . . . . . . . . . . . . . . . 780.54-6

e. Psychopathologic Disorders
Psychoses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290-299
Mood Disorders. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296, 300, 301, 311
Anxiety Disorders . . . . . . . . . . . . . . . . . . . . . . . . . . . 300, 308, 309
Panic Disorder. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300
Alcoholism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303, 305

2. DISEASES OF THE RESPIRATORY SYSTEM

Altitude Insomnia . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.0
Chronic Obstructive Pulmonary Disease . . . . . . . . . . 490-496
Sleep-Related Asthma . . . . . . . . . . . . . . . . . . . . . . . . 493
Central Sleep Apnea Syndrome . . . . . . . . . . . . . . . . . 780.51-0
Central Alveolar Hypoventilation Syndrome . . . . . . . 780.51-1
Obstructive Sleep Apnea Syndrome . . . . . . . . . . . . . . 780.53-0
Primary Snoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . 786.9
Sleep-Related Neurogenic Tachypnea . . . . . . . . . . . . 780.53-2
Sleep-Related Abnormal Swallowing Syndrome . . . . 780.56-6
Sleep-Related Laryngospasm. . . . . . . . . . . . . . . . . . . 780.57-4
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Obstructive Sleep Apnea Syndrome . . . . . . . . . . . . . . 780.53-0
Other Parasomnia, NOS. . . . . . . . . . . . . . . . . . . . . . . 780.59-9
Parkinsonism. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332-333
Panic Disorder. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300
Peptic Ulcer Disease . . . . . . . . . . . . . . . . . . . . . . . . . 531-532
Periodic Limb Movement Disorder . . . . . . . . . . . . . . 780.52-4
Posttraumatic Hypersomnia . . . . . . . . . . . . . . . . . . . . 780.54-8
Pregnancy-Associated Sleep Disorder . . . . . . . . . . . . 780.59-6
Primary Snoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . 780.53-1
Psychophysiologic Insomnia . . . . . . . . . . . . . . . . . . . 307.42-0
Psychoses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292-299
Recurrent Hypersomnia . . . . . . . . . . . . . . . . . . . . . . . 780.54-2
REM-Sleep Behavior Disorder . . . . . . . . . . . . . . . . . 780.59-0
REM Sleep-related Sinus Arrest . . . . . . . . . . . . . . . . 780.56-8
Restless Legs Syndrome . . . . . . . . . . . . . . . . . . . . . . 780.52-5
Rhythmic Movement Disorder. . . . . . . . . . . . . . . . . . 307.3
Shift Work Sleep Disorder . . . . . . . . . . . . . . . . . . . . . 307.45-1
Short Sleeper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.49-0
Sleep Bruxism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306.8
Sleep Choking Syndrome . . . . . . . . . . . . . . . . . . . . . 307.42-1
Sleep Enuresis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345.8
Sleep Hyperhidrosis. . . . . . . . . . . . . . . . . . . . . . . . . . 780.8
Sleeping Sickness . . . . . . . . . . . . . . . . . . . . . . . . . . . 086.9
Sleep-Onset Association Disorder . . . . . . . . . . . . . . . 307.42-4
Sleep Paralysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 780.56-2
Sleep-Related Abnormal Swallowing Syndrome . . . . 780.56-6
Sleep-Related Asthma . . . . . . . . . . . . . . . . . . . . . . . . 493
Sleep-Related Epilepsy . . . . . . . . . . . . . . . . . . . . . . . 345
Sleep-Related Gastroesophageal Reflux. . . . . . . . . . . 530.81
Sleep-Related Headaches. . . . . . . . . . . . . . . . . . . . . . 346
Sleep-Related Laryngospasm. . . . . . . . . . . . . . . . . . . 780.59-4
Sleep-Related Painful Erections. . . . . . . . . . . . . . . . . 780.56-4
Sleep-Related Neurogenic Tachypnea . . . . . . . . . . . . 780.53-2
Sleep Starts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.47-2
Sleep-State Misperception . . . . . . . . . . . . . . . . . . . . . 307.49-1
Sleep Talking. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.47-3
Sleep Terrors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.46-1
Sleepwalking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.46-0
Stimulant-Dependent Sleep Disorder . . . . . . . . . . . . . 780.52-1
Subwakefulness Syndrome . . . . . . . . . . . . . . . . . . . . 307.49-3
Sudden Infant Death Syndrome . . . . . . . . . . . . . . . . . 798.0
Sudden Unexplained Nocturnal Death Syndrome. . . . 708.59-3
Terrifying Hypnagogic Hallucinations . . . . . . . . . . . . 307.47-4
Time Zone Change (Jet Lag) Syndrome. . . . . . . . . . . 307.45-0
Toxin-Induced Sleep Disorder . . . . . . . . . . . . . . . . . . 780.54-6
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Adjustment Sleep Disorder . . . . . . . . . . . . . . . . . . . . 307.41-0
Advanced Sleep-Phase Syndrome . . . . . . . . . . . . . . . 780.55-1
Alcohol-Dependent Sleep Disorder . . . . . . . . . . . . . . 780.52-3
Alcoholism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303, 305
Altitude Insomnia . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.0
Anxiety Disorders . . . . . . . . . . . . . . . . . . . . . . . . . . . 300, 308, 309
Benign Neonatal Sleep Myoclonus . . . . . . . . . . . . . . 780.59-5
Central Alveolar Hypoventilation Syndrome . . . . . . . 780.51-1
Central Sleep Apnea Syndrome . . . . . . . . . . . . . . . . . 780.51-0
Cerebral Degenerative Disorders . . . . . . . . . . . . . . . . 330-337
Chronic Obstructive Pulmonary Disease . . . . . . . . . . 490-496
Circadian Rhythm Sleep Disorder NOS. . . . . . . . . . . 780.55-9
Confusional Arousals. . . . . . . . . . . . . . . . . . . . . . . . . 307.46-2
Congenital Central Hypoventilation Syndrome . . . . . 770.81
Delayed Sleep-Phase Syndrome. . . . . . . . . . . . . . . . . 780.55-0
Dementia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331
Electrical Status Epilepticus of Sleep. . . . . . . . . . . . . 345.8
Environmental Sleep Disorder . . . . . . . . . . . . . . . . . . 780.52-6
Extrinsic Sleep Disorder NOS . . . . . . . . . . . . . . . . . . 780.52-9
Fatal Familial Insomnia . . . . . . . . . . . . . . . . . . . . . . . 337.9
Fibromyalgia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729.1
Food Allergy Insomnia . . . . . . . . . . . . . . . . . . . . . . . 780.52-2
Fragmentary Myoclonus . . . . . . . . . . . . . . . . . . . . . . 780.59-7
Hypnotic-Dependent Sleep Disorder . . . . . . . . . . . . . 780.52-0
Idiopathic Hypersomnia. . . . . . . . . . . . . . . . . . . . . . . 780.54-7
Idiopathic Insomnia . . . . . . . . . . . . . . . . . . . . . . . . . . 780.52-7
Impaired Sleep-Related Penile Erections . . . . . . . . . . 780.56-3
Inadequate Sleep Hygiene . . . . . . . . . . . . . . . . . . . . . 307.41-1
Infant Sleep Apnea . . . . . . . . . . . . . . . . . . . . . . . . . . 770.80
Insufficient Sleep Syndrome . . . . . . . . . . . . . . . . . . . 307.49-4
Intrinsic Sleep Disorder NOS . . . . . . . . . . . . . . . . . . 780.52-9
Irregular Sleep-Wake Pattern . . . . . . . . . . . . . . . . . . . 307.45-3
Limit-Setting Sleep Disorder . . . . . . . . . . . . . . . . . . . 307.42-5
Long Sleeper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.49-2
Menstrual-Associated Sleep Disorder . . . . . . . . . . . . 780.54-3
Mood Disorders. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296, 300, 301, 311
Narcolepsy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347
Nightmares . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.47-0
Nocturnal Cardiac Ischemia. . . . . . . . . . . . . . . . . . . . 411-414
Nocturnal Eating (Drinking) Syndrome . . . . . . . . . . . 780.52-8
Nocturnal Leg Cramps. . . . . . . . . . . . . . . . . . . . . . . . 729.82
Nocturnal Paroxysmal Dystonia. . . . . . . . . . . . . . . . . 780.59-1
Non-24-Hour Sleep-Wake Syndrome. . . . . . . . . . . . . 780.55-2
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531-534 Peptic Ulcer Disease
627.2 Menopausal Sleeplessness
729.1 Fibromyalgia
729.82 Nocturnal Leg Cramps
770.80 Infant Sleep Apnea
770.81 Congenital Central Hypoventilation Syndrome
780.51-0 Central Sleep Apnea Syndrome
780.51-1 Central Alveolar Hypoventilation Syndrome
780.52-0 Hypnotic-Dependent Sleep Disorder
780.52-1 Stimulant-Dependent Sleep Disorder
798.00 Sudden Infant Death Syndrome
780.52-2 Food Allergy Insomnia
780.52-3 Alcohol-Dependent Sleep Disorder
780.52-4 Periodic Limb Movement Disorder
780.52-5 Restless Legs Syndrome
780.52-6 Environmental Sleep Disorder
780.52-7 Idiopathic Insomnia
780.52-8 Nocturnal Eating (Drinking) Syndrome
780.52-9 Intrinsic-Extrinsic Sleep Disorder, NOS
780.53-0 Obstructive Sleep Apnea Syndrome
780.53-2 Sleep-Related Neurogenic Tachypnea
780.54-2 Recurrent Hypersomnia
780.54-3 Menstrual-Associated Sleep Disorder
780.54-6 Toxin-Induced Sleep Disorder
780.54-7 Idiopathic Hypersomnia
780.54-8 Posttraumatic Hypersomnia
780.55-0 Delayed Sleep-Phase Syndrome
780.55-1 Advanced Sleep-Phase Syndrome
780.55-2 Non-24-Hour Sleep-Wake Syndrome
780.55-9 Circadian Rhythm Sleep Disorder, NOS
780.56-2 Sleep Paralysis
780.56-3 Impaired Sleep-Related Penile Erections
780.56-4 Sleep-Related Painful Erections
780.56-6 Sleep-Related Abnormal Swallowing Syndrome
780.56-8 REM Sleep-Related Sinus Arrest
780.59-0 REM Sleep Behavior Disorder
780.59-1 Nocturnal Paroxysmal Dystonia
780.59-3 Sudden Unexplained Nocturnal Death Syndrome
780.59-4 Sleep-Related Larynogospasm
780.59-5 Benign Neonatal Sleep Myoclonus
780.59-6 Pregnancy-Associated Sleep Disorder
780.59-7 Fragmentary Myoclonus
780.59-9 Other Parasomnia, NOS
780.8 Sleep Hyperhidrosis
786.09 Primary Snoring
788.36 Sleep Enuresis
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086.9 Sleeping Sickness
289.0 Altitude Insomnia
290-319 Mental Disorders
290-299 Psychoses
296, 300, 301, 311 Mood Disorders
300, 308, 309 Anxiety Disorders
300 Panic Disorders
303, 305 Alcoholism
306.8 Sleep Bruxism
307.3 Rhythmic Movement Disorder
307.41-0 Adjustment Sleep Disorder
307.41-1 Inadequate Sleep Hygiene
307.42-0 Psychophysiologic Insomnia
307.42-1 Sleep Choking Syndrome
307.42-4 Sleep-Onset Association Disorder
307.45-5 Limit-Setting Sleep Disorder
307.45-0 Time Zone Change (Jet Lag) Syndrome
307.45-1 Shift Work Sleep Disorder
307.45-3 Irregular Sleep-Wake Pattern
307.46-0 Sleepwalking
307.46-1 Sleep Terrors
307.46-2 Confusional Arousals
307.47-0 Nightmares
307.47-2 Sleep Starts
307.47-3 Sleep Talking
307.47-4 Terrifying Hypnagogic Hallucinations
307.49-0 Short Sleeper
307.49-1 Sleep-State Misperception
307.49-2 Long Sleeper
307.49-3 Subwakefulness Syndrome
307.49-4 Insufficient Sleep Syndrome
320-389 Nervous System Diseases
330-337 Cerebral Degenerative Disorders
331 Dementia
332-333 Parkinsonism
337.9 Fatal Familial Insomnia
345 Epilepsy
345.8 Electrical Status Epilepticus of Sleep
346 Headaches
347 Narcolepsy
411-414 Nocturnal Cardiac Ischemia
460-519 Respiratory Disorders
490-496 Chronic Obstructive Pulmonary Disease
493 Sleep-Related Asthma
530.81 Sleep-Related Gastroesophageal Reflux
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307.48 Repetitive Intrusions of Sleep
307.49 Other

307.49-0 Short Sleeper
307.49-1 Sleep State Misperception
307.49-2 Long Sleeper
307.49-3 Subwakefulness Syndrome
307.49-4 Insufficient Sleep Syndrome

780.5 Sleep Disturbances

Excludes: Those of Nonorganic Origin (307.40-307.49)

780.50 Sleep Disturbance, Unspecified
780.51 Insomnia with Sleep Apnea

780.51-0 Central Sleep Apnea Syndrome
780.51-1 Central Alveolar Hypoventilation Syndrome

780.52 Other Insomnia
627.2 Menopausal Sleeplessness
780.52-0 Hypnotic-Dependent Sleep Disorder
780.52-1 Stimulant-Dependent Sleep Disorder
780.52-2 Food Allergy Insomnia
780.52-3 Alcohol-Dependent Sleep Disorder
780.52-4 Periodic Limb Movement Disorder
780.52-5 Restless Legs Syndrome
780.52-6 Environmental Sleep Disorder
780.52-7 Idiopathic Insomnia
780.52-8 Nocturnal Eating (Drinking) Syndrome
780.52-9 Intrinsic-Extrinsic Sleep Disorder, NOS

780.53 Hypersomnia with Sleep Apnea
780.53-0 Obstructive Sleep Apnea Syndrome
780.9 Primary Snoring
780.53-2 Sleep-Related Neurogenic Tachypnea

780.54 Other Hypersomnia
780.54-2 Recurrent Hypersomnia
780.54-3 Menstrual-Associated Sleep Disorder
780.54-6 Toxin-Induced Sleep Disorder
780.54-7 Idiopathic Hypersomnia
780.54-8 Posttraumatic Hypersomnia
780.54-9 Intrinsic-Extrinsic Sleep Disorder, NOS

780.55 Disruptions of 24-Hour Sleep-Wake Cycle
780.55-0 Delayed Sleep-Phase Syndrome
780.55-1 Advanced Sleep-Phase Syndrome
780.55-2 Non-24-Hour Sleep-Wake Syndrome
780.55-9 Circadian Rhythm Sleep Disorder, NOS
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ICD-9-CM Sleep Listings:
307.4  Specific Disorders of Sleep of Nonorganic Origin

and
780.5  Sleep Disturbances

The listing here is based upon the headings of the major sleep sections in the
ICD-9-CM, Volume 1, and contains the ICSD diagnoses presented under each
heading with the appropriate code number. This listing is not part of the official
ICD-9-CM publication but is the proposed coding system for the disorders con-
tained in the ICSD. The system is fully compatible with the respective ICD-9-CM
sections, and the five-digit code numbers and subheading statements are those of
the ICD-9-CM; however, the ICD-9-CM subheadings are not used in the ICSD.
The disorders listed here do not comprise a complete listing of all the disorders
presented in the ICSD, because many disorders fall under code numbers that are
classified elsewhere in the ICD-9-CM publication.

307.4 Specific Disorders of Sleep of Nonorganic Origin

Excludes: Narcolepsy (347)
Those of Unspecified Cause (780.50-780.59)

307.40 Nonorganic Sleep Disorder, Unspecified
307.41 Transient Disorder of Initiating or Maintaining Sleep

307.41-0 Adjustment Sleep Disorder
307.41-1 Inadequate Sleep Hygiene

307.42 Persistent Disorder of Initiating or Maintaining Sleep
307.42-0 Psychophysiologic Insomnia
307.42-1 Sleep Choking Syndrome

307.43 Transient Disorder of Initiating or Maintaining Wakefulness
307.44 Persistent Disorder of Initiating or Maintaining Wakefulness
307.45 Phase-Shift Disruption of 24-Hour Sleep-Wake Cycle

307.45-0 Time Zone Change (Jet Lag) Syndrome
307.45-1 Shift Work Sleep Disorder
307.45-3 Irregular Sleep-Wake Pattern

307.46 Somnambulism or Night Terrors
307.46-0 Sleepwalking
307.46-1 Sleep Terrors
307.46-2 Confusional Arousals

307.47 Other Dysfunctions of Sleep Stages or Arousal from Sleep
307.47-0 Nightmares
307.47-1 Subwakefu lness Syndrome
307.47-2 Sleep Starts
307.47-3 Sleep Talking
307.47-4 Terrifying Hypnagogic Hallucinations
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Current Procedural Terminology (CPT) Codes

The American Medical Association maintains a listing of descriptive terms and
identifying codes for reporting medical services and procedures performed by
physicians. The resulting publication, the Current Procedural Terminology (CPT),
is updated each year to provide a uniform language that will accurately designate
medical, surgical, and diagnostic services and thereby provide an effective means
for reliable nationwide communication among physicians, patients, and third par-
ties. The CPT code is not compatible with the ICD (or ICD-9-CM) procedure clas-
sification. Those tests that are pertinent to sleep disorders medicine are listed here.

Sleep Testing
Sleep studies and polysomnography refer to the continuous and simultaneous

monitoring and recording of various physiological and pathophysiological para-
meters of sleep for six or more hours with physician review, interpretation, and
report. The studies are performed to diagnose a variety of sleep disorders and to
evaluate a patient’s response to therapies such as nasal continuous positive airway
pressure (NCPAP). Polysomnography is distinguished from sleep studies by the
inclusion of sleep staging which is defined to include a 1-4 lead electroen-
cephalogram (EEG), electro-oculogram (EOG), and a submental electromyogram
(EMG). Additional parameters of sleep include: 1) ECG; 2) airflow; 3) ventilation
and respiratory effort; 4) gas exchange by oximetry, transcutaneous monitoring or
end tidal gas analysis; 5) extremity muscle activity, motor activity-movement; 6)
extended EEG monitoring; 7) penile tumescence; 8) gastroesophageal monitor-
ing; 10) snoring; 11) body positions; etc.

For a study to be reported as polysomnography, sleep must be recorded and
staged.

(Report with a -52 modifier if less than six hours of recording or in other cases
of reduce services as appropriate)
(For unattended sleep study/polysomnography use 94799)

95805 Multiple sleep latency testing (MSLT), recording, analysis and interpre-
tation of physiological measurements of sleep during multiple nap opportunities
95807 Sleep study, three or more parameters of sleep other than sleep staging,
attended by a technologist
95808 Polysomnography; sleep staging with one-three additional parameters of
sleep, attended by a technologist
95810 Polysomnography; sleep staging with four or more additional parameters
of sleep, attended by a technologist

From cpt’95 Physician’s Current Procedural Terminology, 4th ed, revised.
Chicago: American Medical Association, 1995.
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780.56 Dysfunctions Associated with Sleep Stages or Arousal from Sleep
788.36 Sleep Enuresis
780.56-2 Sleep Paralysis
780.56-3 Impaired Sleep-Related Penile Erections
780.56-4 Sleep-Related Painful Erections
780.56-6 Sleep-Related Abnormal Swallowing Syndrome
780.53-2 Sleep-Related Neurogenic Tachypnea

780.54 Other Hypersomnia
780.54-2 Recurrent Hypersomnia
780.54-3 Menstrual-Associated Sleep Disorder
780.54-6 Toxin-Induced Sleep Disorder
780.54-7 Idiopathic Hypersomnia
780.54-8 Post-traumatic Hypersomnia
780.54-9 Intrinsic-Extrinsic Sleep Disorder, NOS

780.55 Disruptions of 24-Hour Sleep-Wake Cycle
780.55-0 Delayed Sleep-Phase Syndrome
780.55-1 Advanced Sleep-Phase Syndrome
780.55-2 Non-24-Hour Sleep-Wake Syndrome
780.55-9 Circadian Rhythm Sleep Disorder, NOS

780.56 Dysfunctions Associated with Sleep Stages or Arousal from Sleep
788.36 Sleep Enuresis
780.56-2 Sleep Paralysis
780.56-3 Impaired Sleep-Related Penile Erections
780.56-4 Sleep-Related Painful Erections
780.56-6 Sleep-Related Abnormal Swallowing Syndrome
780.56-8 REM Sleep-Related Sinus Arrest

780.59 Other
780.59-0 REM Sleep Behavior Disorder
780.59-1 Nocturnal Paroxysmal Dystonia
780.59-3 Sudden Unexplained Nocturnal Death Syndrome
780.59-4 Sleep-Related Laryngospasm
780.59-5 Benign Neonatal Sleep Myoclonus
780.59-6 Pregnancy-Associated Sleep Disorder
780.59-7 Fragmentary Myoclonus
780.59-9 Other Parasomnia, NOS
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Introduction

Disturbed sleep and inadequate wakefulness are inestimable sources of human
misery. Many individuals have had their chances for predictable social function-
ing, gratifying family life, and achievement in work wrecked by the symptoms of
sleep and arousal disorders. The impetus for development of this Diagnostic
Classification of Sleep and Arousal Disorders grew out of many years of requests
from patients to medical practitioners for help with sleep problems, requests that
for want of information traditionally fell upon deaf ears.

Medical causes of sleep disturbance do not customarily attract a great deal of
interest or study, and the complaint of sleepiness is given only passing attention
in most case presentations and records. The general physician is not alone, how-
ever, in turning aside or misunderstanding patient complaints about sleep. The
workers who chose to enter the new research field of sleep physiology in the late
1950s and early 1960s by and large also believed themselves unable to interpret
or help sleep symptoms, and all but a few stood apart from investigation and
treatment of the clinical sleep disorders. However, this situation has recently
undergone a dramatic change.

There can be little disagreement with the proposition that if a clinician is
unable to diagnose or even suspect an existing sleep pathology, his treatment of
the patient cannot be suitable. The practitioner, because of his customary uncer-
tainty about the significance of sleep symptoms, has a tendency to treat sleep
complaints as trifling or annoying. Characteristically, he both underestimates the
etiology of sleep disorders and overtreats the symptoms with drugs.
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Clinical Field Trials

Clinical field trials will form an important part of the further development of
the ICSD nosology. They are needed, first, to evaluate the performance character-
istics of the nosology and its diagnostic criteria, such as the reliability of applica-
tion among raters and across sleep disorders centers. The second, broader goal of
the field trials will be to evaluate the clinical and research utility of the classifica-
tion. That is, does the ICSD enhance communication among clinicians and
researchers? More specifically, does it have validity with respect to the prediction
of treatment response and long-term outcome, or with respect to other measures
of heterogeneity, such as genetic data or laboratory findings?

One possible informative approach to field trials will involve comparing the
relative performance characteristics and the utility of the DSM-III-R “lumping”
approach to the ICSD “splitting” approach. Specifically, the trial should be multi-
site and could address the interrater reliability and the utility of lumping vs. split-
ting classificatory systems (e.g., DSM-III-R vs. ICSD). The methodology for such
a comparative approach to field trials has already been partially developed at the
University of Pittsburgh (Reynolds, Buysse, and Kupfer, in consultation with
Hauri and Kraemer), where, in a small field trial involving a review of approxi-
mately 20 cases of chronic insomnia by six raters, interrater reliability appeared
to be higher for the application of DSM-III-R criteria than for ASDC (1979) crite-
ria. This was not unexpected, because DSM-III-R lumps while ASDC splits. On
the other hand, treatment recommendations based on ASDC diagnoses were per-
haps more targeted, or focused, than treatment recommendations based on DSM-
III-R diagnoses.

Another issue that could and should be addressed in multisite field trials is the
extent to which polysomnographic data enhance diagnostic precision, particular-
ly in patients with chronic free-standing insomnia not associated with other med-
ical or psychiatric illness. In the Pittsburgh trial, raters were randomly assigned to
blind or nonblind status regarding laboratory data. Differences among blind vs.
nonblind raters with respect to final diagnosis and treatment recommendations
were then compared. Such an approach allows one to assess whether the avail-
ability of polysomnographic data affects interrater reliability of diagnosis and has
an impact on treatment recommendations. Because polysomnographic measures
have been incorporated into the ICSD, field trials should attempt to assess their
utility and validity vis-à-vis differential diagnostic issues.

367
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nostic classification system contained in this volume will permit the sleep and
arousal disorders to be finally “demystified” for the practitioner. The gain for the
physician will be that rather than having to view sleep symptoms as inconse-
quential, obscure, or unfathomable phenomena, he can learn the elements that go
into accurate diagnosis of sleep disorders. The physician will also be in a position
to use findings of abnormal sleep patterns and symptoms to increase his aware-
ness of the existence of related medical and psychiatric illnesses in his patients.

Antecedents of the Diagnostic Classification System

The mid- to late 1970s have witnessed a sharp expansion in the number and
geographic spread of sleep disorder investigation-treatment facilities and a corre-
sponding rise in the numbers of patients assessed. That the sleep disorders field
has emerged as a true medical subspecialty—one in which research stands astride
clinical work–is demonstrated also by the increase in practitioners working in the
sleep disorders discipline, the inauguration of training programs and courses of
instruction, the rapidly rising count of specific publications on clinical sleep prob-
lems, and the appearance of new scientific journals devoted to sleep studies.

The attention of sleep physiology research to clinical issues began slowly in the
United States. In the 1960s a small group of investigators trained in electrophys-
iology began to be concerned with the nature of complaints about disturbed sleep,
the physiological anatomy of sleeplessness, the patterns of excessive sleep and
sleepiness, the pathophysiological disturbances linked to certain sleep stages and
the process of arousal, and the effects of hypnotic agents. Since then a growing
number of researchers have become clinician-investigators and have turned their
efforts towards studying patients with sleep problems. Some began diagnosing
and treating sleep pathologies in individual practice; others established hospital-
based sleep disorders centers and clinics. Both sources have contributed heavily
in recent years to the sharp increase in our data base for these conditions.

In 1972, at the tenth annual meeting of the Association for the Psycho-
physiological Study of Sleep (APSS), a workshop was organized on the “nosolo-
gy and nomenclature of the sleep disorders.” This panel marked the first, formal
group attempt to share concepts concerning the “definition of the primary and sec-
ondary sleep disorders.” The invitation to participate was sent to the thirteen inter-
national researchers who had a working interest in the area. The progress in our
knowledge since this 1972 session has been remarkable, as indicated by the
absence of sleep apnea as a condition in any of the diagnostic classification
schemes submitted for discussion by the participants.

In 1975 two notable events occurred that spurred the growth of the sleep dis-
orders discipline: one was the decisive Montpellier conference on narcolepsy,
which established international conventions for the diagnosis of this condition;
the other was the formation of the Association of Sleep Disorders Centers
(ASDC), which has provided a continuing forum for scientific communication in
the sleep disorders and has now set standards of certification for diagnostic-treat-
ment units and clinical polysomnographers. During the February 1976 meeting, a
“Nosology Committee” (later designated the Sleep Disorders Classification
Committee) was appointed to begin the task of creating a diagnostic system for
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Most doctors are astonished to discover that their accepted approach to explor-
ing clinical problems is marked by an easily overlooked inconsistency, depending
on the nature of the patient’s complaint. Confronted with a traditional medical
problem, the doctor—whose training emphasizes a primary objective of uncover-
ing the source of symptoms—typically initiates a thorough workup aimed at iden-
tifying underlying pathology. By means of examination and medical tests, he
attempts to document a diagnosis or isolate one or more possibilities. Only if ther-
apy may be specifically related to reversing or neutralizing pathological mecha-
nisms does the physician feel prepared to prescribe treatment. In contrast, when
dealing with a sleep disturbance, he acts in uncharacteristic fashion in terms of his
usual procedural standards: typically without verifying the patient’s description of
symptoms—which may be grossly inaccurate—or undertaking a diagnostic proto-
col to discriminate the etiology of the symptoms, he will prescribe a drug for the
symptoms. In this circumstance, the practitioner is in effect treating a condition he
has not investigated with an agent whose pharmacokinetics, sites of action, and
effects on mental and motor performance he likely does not know and whose actu-
al impact on the sleep of the patient he lacks the means to determine with certain-
ty. He generally also fails to arrange for follow-up observation. Accordingly, it
must be acknowledged that the time-honored exhortation to physicians to “do no
harm” has been trampled in the customary medical approach to the sleep disorders.

This situation–at the same time lamentable and understandable—results
chiefly from ignorance and confusion, not from a disinclination on the part of
medical practitioners to respond to the needs of their patients. If anything, the
physician so wishes to provide relief that he tries to alleviate symptoms before he
investigates their determinants.1 Of course, the recipient of treatment also plays a
role. The patient is commonly eager, often demanding, for help from the doctor,
frequently preferring that assistance be undertaken solely at the symptom level.

Much is currently written about the attitudes and qualities of physicians, but
one thing is clear—physicians are sensible pragmatists. Those who have had an
opportunity to observe physicians in operation are repeatedly reassured that if
practitioners are alerted to information they need to know in order to understand
and treat their patients’ illnesses more efficiently, and if the concepts are scientif-
ically sound, meaningfully taught, and most of all salient to increased clinical
effectiveness, the practitioners will lose little time in learning the information and
applying it. There is no question that the findings now being made by sleep dis-
orders specialists are beginning to be used in this manner by the general medical
community.

It is therefore with humility that we recognize that a whole realm of intimate-
ly experienced human difficulties—the disturbances and disorders of sleep–has
only desultorily played upon our attention for centuries. The recent advances in
knowledge about sleep resemble the pattern of advance in other medical fields–it
has waited until the very last decades to emerge. Be that as it may, these break-
throughs now make possible a coherent categorization of the sleep disorders and
the construction of a rational system of diagnosis. We believe that the new diag-

1This is not uncommon with many medical problems: The difference in the sleep disturbances is that
little consideration is ever given to efforts at diagnosis.
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in nosology that intra- and interfacility research will increase and be more com-
parable across studies. In addition, since future study populations identified in
accord with this nosological system should be more homogeneous, their respons-
es to investigative manipulations and treatments may be expected to be more uni-
form. This will enhance the opportunities for research to acquire insights into the
pathophysiology and etiology of the sleep disorders—the ultimate goal of this clas-
sification system and the final step before the sleep disorders can be eradicated.

Limitations of a New Sleep Disorders Nosology
It is well known that standardization of diagnostic criteria is not equivalent to

diagnostic validity. The purpose of an exclusive and agreed-on set of diagnostic divi-
sions is to establish concrete entities that may then be challenged and tested on valid-
ity grounds in future research. If standardized diagnostic criteria do not agree with
the pathological features appearing in nature, nature will let us know. Diagnostic
“variants” of certain conditions will soon reveal themselves. The appearance of
many will suggest that the original diagnostic criteria were too narrow or aberrant.
In short, a diagnostic classification system guarantees only that individuals who fit
(and those who do not) are at least operationally specifiable and that research com-
mentaries about groups of patients, categorized as within (or without) particular cri-
teria, have a chance at consistent applicability to the defined populations.

As described above, the Sleep Disorders Classification Committee used the
best evidence and judgments at its command to clarify and cluster diagnostic enti-
ties. But is must be remembered that a consensus arrangement of diagnoses sim-
ply establishes a focused synchronization of viewpoints, not validity. Diagnostic
boundaries must continue to be appraised as research explores the mechanisms of
disorders. It is to be hoped that many of the conditions proposed—and their diag-
nostic criteria—will prove valid, but we hold no brief for the permanence or orga-
nizational positioning of any diagnosis. The latter merely represent today’s best
judgments. Concepts of classification will surely change as new findings and
improved conceptual frameworks evolve.

Undoubtedly, the wisest orientation to maintain towards the sleep disorders
classification system is that it is a provisional, working construct. Many condi-
tions will require revision or elimination; others will be added. The committee
anticipates that more than a few of its judgments will have to be corrected. A case
in point is the decision not to create two additional diagnostic entries: “primary”
disorders of initiating and maintaining sleep (DIMS) in adolescence and in old
age. Some evidence is accumulating that—because of biological factors—both
periods are “at risk” for the development of disturbed sleep. The committee, how-
ever, concluded that the data were insufficient at this time to warrant these unique
diagnoses. It judged other DIMS in the classification sufficient to explain the
insomnias presenting in adolescence and in old age, as well as in other age groups.
However, this decision may someday be seen as an instance in which the com-
mittee’s choice lagged behind the evidence.

In other cases, our judgments may have led the evidence. For example, though
the diagnoses of childhood onset DIMS (A.7) and advanced sleep phase (C.2.c)
lack the specificity of more definitive diagnoses in the classification, we believe
that, like Pirandello’s six characters in search of an author, two pathological con-

370 DCSAD INTRODUCTION

the sleep and arousal disorders, one that would include all conditions encountered
clinically.

Classifications of the pathologies of sleep had been devised even in ancient
times. The organization of these categorizations has varied widely. A number of
recent, excellent classifications have been offered by individual investigators cur-
rently working in the field, to which the ASDC-APSS nosology is indebted.

Necessity for a Diagnostic Classification System
Optimization of understanding and investigative headway is only realized in a

sphere of medical-scientific activity when colleagues share the same concepts
about the constitution and terminology of presenting entities. They must also
agree as to the lines of subdivision of clinical phenomena, how to group the con-
ditions, and on common criteria of measurement. These agreements are not the
end of knowledge in the field, rather somewhere near the beginning; they are sim-
ply a set of operating hypotheses and conventions, a working platform upon
which to gain a foothold for efficient, future study.

The decision of the ASDC to develop a new classification system stems from
the manifest need for an inclusive framework of sleep and arousal disorders, one
that would be equal to ordering and recording the full spectrum of maladies pre-
senting in general, as well as in specialized, clinical experience. In addition to
inclusiveness, the classification and its contents, we hoped, would represent a true
consensus among working specialists in the field as to the most heuristically valu-
able categorization of the disorders into major groupings. Another objective was
that the characterizations of the diagnostic entities incorporate not only the best
clinical descriptions in the scientific literature, but, when possible, also recent
studies that throw light on the interrelationship of the character of the patient
complaint, the clinical signs, and the invaluable physiological data furnished by
polysomnographic recording.

A working assumption of the ASDC was that the nosology should be developed
by a broad cross section of professionals. Varied inputs were sought from clini-
cians and clinician-investigators, many with strong roots in fundamental research,
who served as committee members, contributors, and consultants. Moreover, all
publications pertaining to the conditions were carefully reviewed and considered.
Accordingly, both the overall structure of the classification system, as well as the
material written on each disorder, represent amalgams of the best empirical data
at hand and the shared judgments of experienced diagnosticians. Clearly, this clas-
sification system is a consequence, as well as a hopeful forerunner, of advances in
our knowledge.

The value of a broad consensus is that accepted and, hopefully, the most valid,
diagnostic conventions will now be standard in the evaluation of patients. Great
constraints have existed on the inferences derived from needed case series inves-
tigations and other types of research owing to uncertainties and disagreements
about diagnostic criteria. Only with concurrence in regard to essential diagnostic
criteria can the status of clinical diagnosis, treatment, and future research in the
sleep disorders be raised. Utilization of the nosology, we believe, will reduce the
contamination in clinical studies introduced by data gathered from putatively
identical, but in fact impure, diagnostic groupings. It is the faith of this enterprise
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As to the use of the polysomnogram, the sleep research field underwent a par-
adigmatic change with the advent of multiple-channel electrophysiological
recording and sleep-stage scoring. The committee would have been pleased to use
the polysomnographic parameter, which has been so illuminating to our compre-
hension of the sleep disorders, as a tool in classification (similar to cardiological
disease classification according to electrocardiographic findings). However, with
the exception of its pattern in a few conditions, the polysomnogram is not suffi-
ciently specific to be adequate as a diagnostic differentiator. It would also not be
available in every clinical patient evaluation.

Turning to the classification schema that was developed, it is composed of four
sections. (The prefatory notes to each section give additional information about
features of these categories.) Section A classifies the disorders of initiating and
maintaining wakefulness (DIMS), comprising types of disturbed and inadequate
sleep; Section B covers the disorders of excessive somnolence (DOES), discussing
types of excessive sleep and inappropriate sleepiness; Section C examines disor-
ders of the sleep-wake schedule; and Section D describes the dysfunctions associ-
ated with sleep, sleep stages, or partial arousal, comprising abnormal behaviors and
medical symptoms appearing in sleep. The classification system was designed to
be reasonably comprehensive, though not encyclopedic, with respect to abnormal
sleep. It emphasizes commonly observed conditions and omits very rare and
unconfirmed diagnoses. The discussions of differential diagnosis are restricted to
the major clinical situations requiring a discrimination of conditions.

Thus it might be assumed from the classification outline that the DIMS and
DOES divisions of the nosology were assigned by type of pathology, the ordering of
diagnoses is actually according to type of complaint. For example, in obstructive
sleep apnea, the polysomnogram informs us that the patient may be awakened more
than a hundred times in the course of sleep. However, the individual complains only
of sleepiness and has no recollection of the arousals. This syndrome—which by
polysomnographic criteria should be viewed as a disorder of maintaining sleep, a
DIMS—is rather classified as a DOES in the new classification system.

It would seem that categorizing by sign would be sufficiently regressive (akin
to discussing certain pulmonary disorders under “the cough” or infections under
“the fevers”), but categorization simply by symptom—especially since the patient
may be unaware of important features of the condition—would appear to be whol-
ly indefensible. What is the justification for this system?

The fact is that this seemingly antiquated approach has many benefits. We have
determined that the greatest yield of data comes from the patient’s expressed rea-
sons for seeking help. The chief complaints of insomnia and notable daytime
sleepiness are found to predict reliably two nonoverlapping groupings of sleep
pathologies.2 Though this does not necessarily dictate a nosological partitioning
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ditions—approximating the two diagnoses—are “out there” in nature, shadowing
diagnostic actualization. Accordingly, it was decided to include these two diag-
nostic entities in the classification.

To restate our view, the committee believes that not all conditions described in
the nosology can lay a sure claim to eventual verification, at least in their present
form; some may be merely “holding operations.” However, an approximate diag-
nosis is superior to no diagnosis, when one is needed. The approximate diagnosis
also provides a lattice upon which additional findings can be hung, allowing for a
process that often leads to eventual refinement of the diagnostic picture. In this
way, the nosological system assists in its own upgrading at the same time that it
permits better research into the biological underpinnings of the conditions.

Structure of the Classification System

The members of the classification committee were confronted with developing
a meaningful arrangement of the diverse conditions that the field encompasses.
Though the partitioning of the syndromes that was arrived at seems simple
enough, the reasons for the ultimate divisions and diagnostic entries had to be
thought through carefully.

A leading question was whether to segregate the disturbances of sleep and the
excessive somnolence conditions at all. It is well known that abnormalities of
either one affect the other; that is, insomnia and hypersomnia are both sleep-wake
syndromes. The argument was made that they are, in fact, inseparable and that
separate categorization amounts to an artificial distinction. Nevertheless, there are
problems in not separating DIMS and disorders of excessive somnolence (DOES).
One is that unless other criteria of categorization—which, as discussed below,
have their own deficiencies—are employed, the classification consists only of a
listing of disorders and not a nosological system. There is the benefit, however, of
the one-list approach that each diagnostic entity need appear only once.

As to whether the DIMS and DOES conditions are conceptually separable, the
committee believes that they are at least symptomatically separable. Classification
into disturbed sleep and excessive somnolence conditions allows emphasis to be
placed on the apparent sleep or wake period of initiation of symptoms. We also
felt that the dangers of viewing DIMS and DOES syndromes too narrowly may
be avoided by drafting the clinical descriptions of the conditions in the classifica-
tion to span the 24 hour symptomatology and functioning of the patient.

The committee evaluated the partitioning of sleep problems also along the lines
of primary and secondary disorders, functional and organic, and by means of
polysomnographic variables. Primary versus secondary is a traditional discrimi-
nation and has the advantage of appearing to take etiology into consideration.
However, in virtually no sleep disorder are the true etiological antecedents of the
clinical picture known. Hence, use of the term, primary, is either misapplied or
confusing and is of little help in clinical evaluations. Similar arguments may be
made in the case of partitioning along functional versus organic lines. It would
certainly be ideal to construct a nosology of sleep disorders by etiology, as in
infectious diseases. But, as mentioned, we are as yet nowhere near etiological
understandings in our area of inquiry.

2Despite the fact that disturbed sleep (disorders of initiating and maintaining sleep, DIMS) leads to
some daytime symptoms, these are not described by the patient in the same way as the “sleepiness” report-
ed in disorders of excessive somnolence (DOES). If the clinician reserves the designation of the term
sleepiness not for physical fatigue, lack of energy, poor concentration, etc., but for literal inability to
remain awake even in stimulating circumstances, he will be in a position to differentiate the DIMS and
DOES clusters.
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system describes how ICD-9-CM codes may be used for the sleep disorders, that
is, their correspondence to the ASDC-APSS rubrics. It is recommended that the
ICD-9-CM designations be used in hospital records and in supplying diagnostic
information to agencies and insurers.

The classification committee suggests that all clinically relevant and useful
sleep disorder diagnoses be made, but parsimony is also to be encouraged. Those
who have the responsibility for making diagnoses in general medical or psychi-
atric units should not feel themselves under an injunction to make all possible
diagnoses relating to sleep. To illustrate, chronic schizophrenic patients common-
ly experience mild to moderate sleep disturbances. A formal diagnostic entry of a
DIMS, separate from the diagnosis of schizophrenia, may be irrelevant (though
notation of the symptom is not) unless a focus of interest exists in the facility con-
cerning the status of sleep behavior in schizophrenia. In general, the decision to
make the diagnosis of a sleep disturbance under such circumstances rests on
grounds of the relationship of the symptom to the primary (non-sleep disorder)
condition, the need for distinctiveness of the symptom apart from the major diag-
nosis, and the level of disability contributed by the symptom.

The issue of single versus multiple sleep disorders codings will be encountered
with certain patients. In general, it is advisable to assign one diagnosis that can
account for the entire spectrum of symptoms in the patient, but this is not always
possible. It is axiomatic that the condition, not the patient, is coded. Though most
patients seen for a sleep problem will yield only a single diagnosis for coding,
some patients have multiple conditions requiring entry. For example, a few
patients with narcolepsy will have sleep-related enuresis or sleepwalking as well.

There is one distinct situation in which multiple coding is required: when a
parasomnia, in turn, disturbs sleep repeatedly, to the extent that the patient com-
plains of insomnia. The parasomnia is first entered under section D, and then the
DIMS induced by the parasomnia is coded under A.6.

In terms of the compatibility of diagnoses, there may exist not only simultane-
ous presentation of conditions of different types, but also superimposition of con-
ditions within the same group of disorders. To illustrate, a tense patient with a long-
standing and stable difficulty in maintaining sleep, diagnosed as having persistent
psychophysiological DIMS (A.1.b), hears of the unexpected death of his father.
The patient now develops an inability to fall asleep in less than two hours for sev-
eral nights, and, in addition, his repeated awakenings continue. The criteria for the
diagnosis of transient and situational DIMS (A.1.a) are clearly present along with
the persistent psychophysiological DIMS, and both should be coded (if relevant).

Though multiple diagnoses may be compatible, determining whether to use
them is often complicated in clinical situations. The question of entering two diag-
noses arises whenever features of one condition are present along with features of
another. The decision to code one or more diagnoses rests, in part, on the deter-
mination of whether, in a specific case, the different clinical features are pathog-
nomonic, or whether some of them may have less than diagnostic implication.

Sleep-related (nocturnal) myoclonus is an example of a condition that itself is
an accepted cause of DIMS and DOES, but the leg jerks that typify this disorder
also appear in conjunction with other conditions such as narcolepsy, sleep apnea,
and drug abuse. It is not likely that the myoclonus—when it is observed with the
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along such lines, the committee decided that at the present stage of development
of this field, a classification system that gives first priority to “listening to the
patient” may be for now the most justifiable. It disposes to two superb logic-tree
sets of inquiry about other attributes of the symptom picture, which offer a ratio-
nal path for arriving at correct diagnosis and differential diagnosis. A symptom
category classification—by providing such a means for the teaching of sleep dis-
orders identification—has great potential at this time for upgrading diagnostic
skills. Additional subcategorizations of the two symptom sets—e.g., sleep-onset
DIMS versus early morning DIMS and obligatory napping versus sleepiness—are
helpful in final specification of the diagnosis. (These types of symptom details are
insufficient in themselves as a total basis for a classification system.)

This schema confesses rather than covers up its rudimentary nature. To sum-
marize, it leaves the classification of DIMS and DOES as loose confederations of
syndromes, whose only structural lines derive from empirical findings regarding
the diagnostic utility of patient complaints. Clearly, the field is wide open for
additional findings. It was our wish to let needed tests of concepts in the field and
new data govern future subcategorizations, rather than have them imposed by
intuition or dicta. We should, of course, be alert to any possibility. Whatever the
current benefits of clustering by symptom, this system has its dangers–syphilis
has taught us that several disparate symptom pictures may have a single etiology.

One other exception should be noted to the highlighting of symptoms in the
classification system. Such an approach would have been counterproductive if
applied to the sleep schedule disturbances, which have been isolated for separate
attention in Section C of the nosology. Patients do not enter a clinic complaining
of a sleep schedule or sleep-wake cycle disturbance. The currency of their pre-
senting symptoms is, indeed, disturbed sleep, inappropriate somnolence, or both.
However, with the sleep schedule disturbances, it is crucial that one not be con-
fused by the apparent abnormalities of sleep or waking and that one learn how to
collect the symptom data so as to identify, when present, the problem of mis-
placed (in circadian terms) sleep and waking.

Guidelines for the Coding of Diagnoses

Disorders may be coded according to two systems. First, the coding designa-
tions may be used that are inherent in the outline form of the ASDC-APSS clas-
sification system. For example, persistent psychophysiological DIMS (A.1.b)
appear under A. Disorders of Initiating and Maintaining Sleep (DIMS), 1. psy-
chophysiological, b. persistent. This method of coding has the advantage of uti-
lizing the conceptual clusterings of the sleep disorders among and within the four
major rubrics of the classification. It is likely to be used in facilities such as sleep
disorders investigative units that plan to keep records on the flow of their clinical
experience in terms of the whole spectrum of sleep disorders conditions. Second,
a coding system has been devised that utilizes the coding numerals of the current
International Classification of Diseases, 9th revision, Clinical Modification
(ICD-9-CM) and which may be used concurrently or alternatively with the
ASDC-APSS outline. ICD-9-CM is the official classification manual used by hos-
pital record rooms in the United States. A section at the end of this classification



DCSAD INTRODUCTION 377

The outline of the classification system makes use of the phrase “not otherwise
specified” (see, for example, A.8.c and C.2.f), which is to be understood in the
sense of “unspecified.” This entry is intended to leave place in the classification
for (1) undiagnosed (“don’t know”) conditions and (2) additional—as yet undoc-
umented (i.e., new)—conditions that may be described in the future.

A Note on the Bibliography of the Classification System

Literature references are grouped under the individual disorders in the classifi-
cation. In addition, a number of excellent books and reviews are included under
the general bibliography heading because they contribute carefully annotated
summaries and syntheses of a broad range of syndromes.

The data contained in the descriptions of disorders that were written for this
classification understandably derive from many sources. It should be emphasized
that the data in the descriptions are not drawn solely from the citations given for
each condition. These references were selected only to provide additional detail
and to support certain key facts. The reader will note that a few conditions have
no references listed simply because none are as yet available in print.

A related matter that warrants mention is our inability—in view of the need to
limit the references for most of the conditions to two or three—to cite for many of
the disorders the primary or “classical” sources. This is unfortunate, but is not our
intention to slight the critical, seminal efforts of the past. However, we were fre-
quently forced to make the alternative choice, that is, to refer to more recent and
comprehensive articles in the faith that they will not only inform the reader about
the disorder, but also lead him to the excellent, earlier reports in the literature.

Howard P. Roffwarg, M.D., Chairman
Sleep Disorders Classification Committee, ASDC

Reprinted from Sleep, Volume 2, Number 1, pages 5-15. © 1979 Raven Press,
New York. Reprinted by permission of the ASDC and Raven Press.
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other conditions–represents the myoclonus disorder so much as a secondary
event. However, this question is controversial and is not at all well understood.
Accordingly, the condition should be individually coded as a diagnosis whenever
the criteria for its diagnosis are achieved (see A.5.a and B.5.a). The less-than-cri-
teria episodes of leg twitching should also be noted, but not as a diagnostic entry.
(Data such as these, if recorded will ultimately help to unravel the role of sleep-
related (nocturnal) myoclonus in symptom formation.)

A less complicated decision may be made in those cases in which an unam-
biguous case of sleep apnea DOES syndrome displays sleep-onset REM sleep.
Though REM sleep at sleep onset is a diagnostic sign in narcolepsy, it can occur
in other situations (e.g., heightened REM sleep “pressure” or unusual sleep sched-
uling) and is not an absolute indication of narcolepsy. The phenomenon has been
described—without attribution of narcolepsy—in connection with other condi-
tions. Accordingly, it would be inadvisable in this case to diagnose narcolepsy
separately. However, the possibility of the existence of unique and independent
conditions exists. If after resolution of the sleep apnea, repeat recordings contin-
ue to show sleep-onset REM periods in the presence of symptoms, the diagnosis
of narcolepsy should be entertained.

Some Additional Points about the Nosology

The classification committee elected not to provide a listing of operational cri-
teria for each diagnosis. However, the write-ups of the conditions contain the key
diagnostic inclusion and exclusion points. It may be helpful to abstract, and more
tightly codify, the diagnostic features of particular conditions for the purposes of
some research projects.

The acronyms DIMS and DOES are generally used as nouns in the body of the
classification but may also be found as adjectives (e.g., DIMS symptoms). This is
admittedly infelicitous. At times it is resorted to in order to reduce use of the terms
insomnia and hypersomnia–designations that have distorted meanings because
they have lost all specificity and, worse, signify homogeneous symptoms in some
people’s minds. DIMS and DOES may eventually suffer the same fate, but at least
when they are decoded, they remind us that a group of heterogeneous disorders is
being referred to.

In an effort to acknowledge that people are increasingly unconfined to sleeping
at night and waking by day, and because many symptoms are actually related to
sleep, not night, the terms “nocturnal” and “night” (e.g., night terrors) have been
replaced by “sleep-related.” Exceptions and transitional terms are used in certain
cases to avoid confusion (e.g., sleep-related (nocturnal) myoclonus).

Similarly, modifiers of sleep—such as “nighttime” and “night”—used to indi-
cate the major sleep period of the 24 hour day are no longer justifiable. With some
exceptions, the appellations “major sleep period” and “major wake period” have
been employed.

Whenever possible, psychiatric conditions are described with the designations
employed by the forthcoming Diagnostic and Statistical Manual, 3rd edition
(DSM III), of the American Psychiatric Association.
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B. DOES: Disorders of Excessive Somnolence

B.1 1. Psychophysiological

B.1 .a a. Transient and Situational 307.43-0
B.1.b b. Persistent 307.44-0

B.2 2. Associated with Psychiatric Disorders

B.2.a a. Affective Disorders 307.44-1
B.2.b b. Other Functional Disorders 307.44-2

B.3 3. Associated with Use of Drugs and Alcohol

B.3.a a. Tolerance to or Withdrawal from CNS Stimulants 780.54-0
B.3.b b. Sustained Use of CNS Depressants 780.54-1

B.4 4. Associated with Sleep-Induced Respiratory Impairment

B.4.a a. Sleep Apnea DOES Syndrome 780.53-0
B.4.b b. Alveolar Hypoventilation DOES Syndrome 780.53-1

B.5 5. Associated with Sleep-Related (Nocturnal) Myoclonus 
and “Restless Legs”

B.5.a a. Sleep-Related (Nocturnal) Myoclonus DOES Syndrome 780.54-4
B.5.b b. “Restless Legs” DOES Syndrome 780.54-5

B.6 6. Narcolepsy 347

B .7 7. Idiopathic CNS Hypersomnolence 780.54-7

B.8 8. Associated with Other Medical, Toxic, and 780.54-6
Environmental Conditions

B.9 9. Associated with Other DOES Conditions

B.9.a a. Intermittent DOES (Periodic) Syndromes
B.9.a.i i. Kleine-Levin Syndrome 780.54-2
B.9.a.ii ii. Menstrual-Associated Syndrome 780.54-3
B.9.b b. Insufficient Sleep 307.49-4
B.9.c c. Sleep Drunkenness 307.47-1
B.9.d d. Not Otherwise Specified 307.44-9 or

780.54-9

B.10 10. No DOES Abnormality

B.10.aa. Long Sleeper 307.49-2
B.10.b b. Subjective DOES Complaint without Objective Findings 307.49-3
B.10.cc. Not Otherwise Specified 307.40-2

C. Disorders of the Sleep-Wake Schedule

C.1 1. Transient

C.1.a a. Rapid Time Zone Change (“Jet Lag”) Syndrome 307.45-0
C.1.b b. “Work Shift” Change in Conventional Sleep-Wake 307.45-1

Schedule

C.2 2. Persistent

C.2.a a. Frequently Changing Sleep-Wake Schedule 307.45-2
C.2.b b. Delayed Sleep Phase Syndrome 780.55-0

378 DCSAD

Diagnostic Classification of Sleep and
Arousal Disorders (1979 Edition)

ASDC Recommended
Code ICD-9-CM Code

A. DIMS: Disorders of Initiating and Maintaining Sleep (Insomnias)

1. Psychological

A.1.a a. Transient and Situational 307.41-0
A.1.b b. Persistent 307.42-0

A.2 2. Associated with Psychiatric Disorders

A.2.a a. Symptom and Personality Disorders 307.42-1
A.2.b b. Affective Disorders 307.42-2
A.2.c c. Other Functional Psychoses 307.42-3

A.3 3. Associated with Use of Drugs and Alcohol

A.3.a a. Tolerance or Withdrawal from CNS Depressants 780.52-0
A.3.b b. Sustained Use of CNS Stimulants 780.52-1
A.3.c c. Sustained Use or Withdrawal from Other Drugs 780.52-2
A.3.d d. Chronic Alcoholism 780.52-3

A.4 4. Associated with Sleep-Induced Respiratory Impairment

A.4.a a. Sleep Apnea DIMS Syndrome 780.51-0
A.4.b b. Alveolar Hypoventilation DIMS Syndrome 780.51-1
A.5 5. Associated with Sleep-Related (Nocturnal) 

Myoclonus and “Restless Legs”

A.5.a a. Sleep-Related (Nocturnal) Myoclonus DIMS Syndrome 780.52-4
A.5.b b. “Restless Legs” DIMS Syndrome 780.52-5

A.6 6. Associated with Other Medical, Toxic, and 780.52-6
Environmental Conditions

A.7 7. Childhood-Onset DIMS 780.52-7

A.8 8. Associated with Other DIMS Conditions

A.8.a a. Repeated REM Sleep Interruptions 307.48-0
A.8.b b. Atypical Polysomnographic Features 307.48-1
A.8.c c. Not Otherwise Specified 307.42-9 or

780.52-9

A.9 9. No DIMS Abnormality

A.9.a a. Short Sleeper 307.49-0
A.9.b b. Subjective DIMS Complaint without Objective Findings 307.49-1
A.9.c c. Not Otherwise Specified 307.40-1
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Alphabetical Listing of the
Diagnostic Classification of Sleep and

Arousal Disorders (1979 Edition)
and Comparison with the

International Classification of Sleep Disorders

Diagnostic Classification of International Classification of ICD-9-CM
Sleep and Arousal Disorders Sleep Disorders Code

Advanced Sleep Phase Syndrome Advanced Sleep Phase Syndrome 780.55-1
Alveolar Hypoventilation DIMS Central Alveolar Hypoventilation 780.51-1

Syndrome Syndrome
Alveolar Hypoventilation DOES Central Alveolar Hypoventilation 780.53-1

Syndrome Syndrome
Asymptomatic Polysomnographic (Use Axis B)

Finding
Atypical Polysomnographic Features (Use Axis B)
Childhood-Onset DIMS Idiopathic Insomnia 780.52-7
Delayed Sleep Phase Syndrome Delayed Sleep Phase Syndrome 780.55-0
DIMS with Affective Disorders Mood Disorders 296-301
DIMS with Chronic Alcoholism Alcoholism 303
DIMS with Other Functional Psychoses 292-299

Psychoses
DIMS with Other Medical, Toxic, Environmental Sleep Disorder 780.52-6

and Environmental DIMS 
Conditions

DIMS with Sustained Use of CNS Stimulant-Dependent Sleep Disorder 780.52-1
Stimulants

DIMS with Sustained Use or (Use appropriate ICD listing)
Withdrawal from Other Drugs

DIMS with Symptom and Personality Anxiety Disorders 300-316
Disorders Panic Disorders 300

DIMS with Tolerance to or With- Hypnotic-Dependent Sleep Disorder 780.52-0
drawal from CNS Depressants

DOES with Affective Disorders Mood Disorders 296-301
DOES with Menstrual-Associated Menstrual-Associated Sleep Disorder 780.54-3

Syndrome
DOES with Other Functional (Use appropriate ICD listing)

Disorders
DOES with Other Medical, Toxic, (Use appropriate ICD listing)

and Environmental DOES Conditions
DOES (Periodic) with Kleine-Levin Recurrent Hypersomnia 780.54-2

Syndrome
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C.2.c c. Advanced Sleep Phase Syndrome 780.55-1
C.2.d d. Non-24-Hour Sleep-Wake Syndrome 780.55-2
C.2.e e. Irregular Sleep-Wake Pattern 307.45-3
C.2.f f. Not Otherwise Specified 307.45-9 or

780.55-9

D. Dysfunctions Associated with Sleep, Sleep Stages, or 
Partial Arousals (Parasomnias)

D.1 1. Sleepwalking (Somnambulism) 307.46-0

D.2 2. Sleep Terror (Pavor Nocturnus, Incubus) 307.46-1

D.3 3. Sleep-Related Enuresis 307.46-2 or
780.56-0

D.4 4. Other Dysfunctions

D.4.a a. Dream Anxiety Attacks (Nightmares) 307.47-0
D.4.b b. Sleep-Related Epileptic Seizures 780.56-1
D.4.c c. Sleep-Related Bruxism 306.8
D.4.d d. Sleep-Related Headbanging (Jactatio Capitis Nocturna) 307.3
D.4.e e. Familial Sleep Paralysis 780.56-2
D.4.f f. Impaired Sleep-Related Penile Tumescence 780.56-3
D.4.g g. Sleep-Related Painful Erections 780.56-4
D.4.h h. Sleep-Related Cluster Headaches and Chronic 780.56-5
P aroxysmal Hemicrania
D.4.i i. Sleep-Related Abnormal Swallowing Syndrome 780.56-6
D.4.j j. Sleep-Related Asthma 780.56-7
D.4.k k. Sleep-Related Cardiovascular Symptoms 780.56-8
D.4.l l. Sleep-Related Gastroesophageal Reflux 780.56-9
D.4.m m. Sleep-Related Hemolysis (Paroxysmal Nocturnal 283.2

Hemoglobinuria)
D.4.n n. Asymptomatic Polysomnographic Finding 780.59
D.4.o o. Not Otherwise Specified 307.47-9 or

780.56

Adapted from the Association of Sleep Disorders Centers Classification Com-
mittee, Diagnostic Classification of Sleep and Arousal Disorders, 1st ed. © 1979
Raven Press, New York. Reprinted by permission of the ASDC and Raven Press.
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Sleep-Related Cluster Headaches Headaches 346
Sleep-Related Enuresis Sleep Enuresis 307.46-2
Sleep-Related Epileptic Seizures Sleep-Related Epilepsy 345
Sleep-Related Gastroesophageal Sleep-Related Gastroesophageal 780.56-9

Reflux Reflux
Sleep-Related Hemolysis (Paroxys- (Entry deleted)

mal Nocturnal Hemoglobinuria)
Sleep-Related (Nocturnal) Periodic Limb Movement Disorder 780.52-4

Myoclonus DIMS Syndrome
Sleep-Related (Nocturnal) Periodic Limb Movement Disorder 780.52-4

Myoclonus DOES Syndrome
Sleep-Related Painful Erections Sleep-Related Painful Erections 780.56-4
Sleep-Related Headbanging Rhythmic Movement Disorder 307.3

(Jactatio Capitis Nocturna)
Sleep Terror (Pavor Nocturnus, Sleep Terrors 307.46-1

Incubus)
Sleepwalking (Somnambulism) Sleepwalking 307.46-0
Subjective DIMS Complaint without Sleep State Misperception 307.49-1

Objective Findings
Subjective DOES Complaint without Subwakefulness Syndrome 307.47-1

Objective Findings
Transient and Situational Adjustment Sleep Disorder 307.41-0

Psychophysiological DIMS
Transient and Situational Adjustment Sleep Disorder 307.43-0

Psychophysiological DOES
“Work Shift” Change in Conven- Shift Work Sleep Disorder 307.45-1

tional Sleep-Wake Schedule

Adapted from the Association of Sleep Disorders Centers Classification
Committee, Diagnostic Classification of Sleep and Arousal Disorders, 1st ed. © 1979
Raven Press, New York. Reprinted by permission of the ASDC and Raven Press.
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DOES with Sustained Use of CNS Hypnotic-Dependent Sleep Disorder 780.52-0
Depressants

DOES with Tolerance to or With- Stimulant-Dependent Sleep Disorder 780.52-1
drawal from CNS Stimulants

Dream Anxiety Attacks (Nightmares) Nightmares 307.47-0
Familial Sleep Paralysis Sleep Paralysis 780.56-2
Frequently Changing Sleep-Wake (Use specific Circadian Rhythm 

Schedule Sleep Disorder diagnosis)
Idiopathic CNS Hypersomnolence Idiopathic Hypersomnia 780.54-7
Impaired Sleep-Related Penile Impaired Sleep-Related Penile 780.56-3

Tumescence Tumescence
Insufficient Sleep Insufficient Sleep Syndrome 307.49-4
Irregular Sleep-Wake Pattern Irregular Sleep-Wake Pattern 307.45-3
Long Sleeper Long Sleeper 307.49-2
Narcolepsy Narcolepsy 347
Non-24-Hour Sleep-Wake Syndrome Non-24-Hour Sleep-Wake Syndrome 780.55-2
Not Otherwise Specified DIMS Intrinsic Sleep Disorder NOS or 780.52-9

Disorder Extrinsic Sleep Disorder NOS
Not Otherwise Specified DOES Intrinsic Sleep Disorder NOS or 780.52-9

Disorder Extrinsic Sleep Disorder NOS
Not Otherwise Specified Non-DIMS Intrinsic Sleep Disorder NOS or 780.52-9

Condition Extrinsic Sleep Disorder NOS
Not Otherwise Specified Non-DOES Intrinsic Sleep Disorder NOS or 780.52-9

Condition Extrinsic Sleep Disorder NOS
Not Otherwise Specified Parasomnia Other Parasomnia NOS 780.59-9
Not Otherwise Specified Sleep-Wake Circadian Rhythm Sleep Disorder 780.55-9

Schedule Disturbance NOS
Persistent Psychophysiological Psychophysiological Insomnia 307.42-0

DIMS
Persistent Psychophysiological Intrinsic Sleep Disorder NOS or 780.52-9

DOES Extrinsic Sleep Disorder NOS
Rapid Time Zone Change Time Zone Change (Jet Lag) 307.45-0

(“Jet Lag”) Syndrome Syndrome
Repeated REM Sleep Interruptions (Use Axis B)
“Restless Legs” DIMS Syndrome Restless Legs Syndrome 780.52-5
“Restless Legs” DOES Syndrome Restless Legs Syndrome 780.52-5
Short Sleeper Short Sleeper 307.49-0
Sleep Apnea DIMS Syndrome Obstructive Sleep Apnea Syndrome 780.53-0

or
Central Sleep Apnea Syndrome 780.51-0

Sleep Apnea DOES Syndrome Obstructive Sleep Apnea Syndrome 780.53-0
or

Central Sleep Apnea Syndrome 780.51-0
Sleep Drunkenness Confusional Arousals 307.46-2
Sleep-Related Abnormal Swallowing Sleep-Related Abnormal Swallowing 780.56-6

Syndrome Syndrome
Sleep-Related Asthma Sleep-Related Asthma 493
Sleep-Related Bruxism Sleep Bruxism 306.8
Sleep-Related Cardiovascular REM Sleep-Related Sinus Arrest 780.56-8

Symptoms Nocturnal Cardiac Ischemia 411-414
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A.5.a a. Sleep-Related (Nocturnal) Periodic Limb Movement 780.52-4
Myoclonus DIMS Syndrome Disorder

A.5.b b. “Restless Legs” DIMS Restless Legs Syndrome 780.52-5
Syndrome

A.6 6. Associated with Other Environmental Sleep Disorder 780.52-6
Medical, Toxic, and 
Environmental Conditions

A.7 7. Childhood-Onset DIMS Idiopathic Insomnia 780.52-7

A.8 8. Associated with Other DIMS Conditions

A.8.a a. Repeated REM Sleep (Use Axis B)
Interruptions

A.8.b b. Atypical Polysomnographic (Use Axis B)
Features

A.8.c c. Not Otherwise Specified Intrinsic Sleep Disorder 
or Extrinsic Sleep Disorder 780.52-9

A.9 9. No DIMS Abnormality

A.9.a a. Short Sleeper Short Sleeper 307.49-0
A.9.b b. Subjective DIMS Complaint Sleep State Misperception 307.49-1

without Objective Findings
A.9.c c. Not Otherwise Specified Intrinsic Sleep Disorder 780.52-9

NOS or Extrinsic Sleep 
Disorder NOS

B. DOES: Disorders of Excessive 
Somnolence

B.1 1. Psychophysiological

B.1.a a. Transient and Situational Adjustment Sleep Disorder 307.41-0
B.1.b b. Persistent Intrinsic Sleep Disorder NOS 780.52-9

or Extrinsic Sleep 
Disorder NOS

B.2 2. Associated with Psychiatric Disorders

B.2.a a. Affective Disorders Mood Disorders 296-301
B.2.b b. Other Functional Disorders (Use appropriate ICD listing)

B.3 3. Associated with Use of Drugs and Alcohol

B.3.a a. Tolerance to or Withdrawal Stimulant-Dependent Sleep 780.52-1
from CNS Stimulants Disorder

B.3.b b. Sustained Use of CNS Hypnotic-Dependent Sleep 780.52-0
Depressants Disorder

B.4 4. Associated with Sleep-Induced 
Respiratory Impairment

B.4.a a. Sleep Apnea DOES Obstructive Sleep Apnea 780.53-0
Syndrome Syndrome or

Central Sleep Apnea 780.51-0
Syndrome
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Comparative Listing of the
Diagnostic Classification of Sleep and

Arousal Disorders (1979 Edition)
and the

International Classification of Sleep Disorders

ASDC Diagnostic Classification of International Classification ICD-9-CM
Code Sleep and Arousal Disorders of Sleep Disorders Code

A. DIMS: Disorders of Initiating and 
Maintaining Sleep (Insomnias)

1. Psychological

A.1.a a. Transient and Situational Adjustment Sleep Disorder 307.41-0
A.1.b b. Persistent Psychophysiological Insomnia 307.42-0

A.2 2. Associated with Psychiatric 
Disorders

A.2.a a. Symptom and Personality Anxiety Disorders 300-316
Disorders Panic Disorders 300

A.2.b b. Affective Disorders Mood Disorders 296-301
A.2.c c. Other Functional Psychoses Psychoses 292-299

A.3 3. Associated with Use of Drugs 
and Alcohol

A.3.a a. Tolerance or Withdrawal Hypnotic-Dependent 780.52-0
from CNS Depressants Sleep Disorder

A.3.b b. Sustained Use of CNS Stimulant-Dependent 780.52-1
Stimulants Sleep Disorder

A.3.c c. Sustained Use or Withdrawal (Use appropriate ICD listing)
from Other Drugs

A.3.d d. Chronic Alcoholism Alcoholism 303

A.4 4. Associated with Sleep-Induced 
Respiratory Impairment

A.4.a a. Sleep Apnea DIMS Obstructive Sleep Apnea 780.53-0
Syndrome Syndrome or

Central Sleep Apnea 780.51-0
Syndrome

A.4.b b. Alveolar Hypoventilation Central Alveolar 780.51-1
Syndrome Hypoventilation Syndrome

A.5 5. Associated with Sleep-Related 
(Nocturnal) Myoclonus and 
“Restless Legs”
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C.2 2. Persistent

C.2.a a. Frequently Changing (Use other Circadian
Sleep-Wake Schedule Rhythm Sleep Disorder 

designation)
C.2.b b. Delayed Sleep Phase Delayed Sleep Phase 780.55-0

Syndrome Syndrome
C.2.c c. Advanced Sleep Phase Advanced Sleep Phase 780.55-1

Syndrome Syndrome
C.2.d d. Non-24-Hour Sleep-Wake Non-24-Hour Sleep-Wake 780.55-2

Syndrome Syndrome
C.2.e e. Irregular Sleep-Wake Pattern Irregular Sleep-Wake Pattern 307.45-3
C.2.f f. Not Otherwise Specified Circadian Rhythm Sleep 780.55-9

Disorder NOS

D. Dysfunctions Associated with 
Sleep, Sleep Stages, or 
Partial Arousals (Parasomnias)

D.1 1. Sleepwalking Sleepwalking 307.46-0
(Somnambulism)

D.2 2. Sleep Terror (Pavor  Sleep Terrors 307.46-1
Nocturnus, Incubus)

D.3 3. Sleep-Related Enuresis Sleep Enuresis 307.46-2 
or
780.56-0

D.4 4. Other Dysfunctions

D.4.a a. Dream Anxiety Attacks Nightmares 307.47-0
(Nightmares)

D.4.b b. Sleep-Related Epileptic Sleep-Related Epilepsy 345
Seizures

D.4.c c. Sleep-Related Bruxism Sleep Bruxism 306.8
D.4.d d. Sleep-Related Rhythmic Movement Disorder 307.3

Headbanging 
(Jactatio Capitis Nocturna)

D.4.e e. Familial Sleep Paralysis Sleep Paralysis 780.56-2
D.4.f f. Impaired Sleep-Related Impaired Sleep-Related 780.56-3

Penile Tumescence Penile Erections
D.4.g g. Sleep-Related Painful Sleep-Related Painful 780.56-4

Erections Erections
D.4.h h. Sleep-Related Cluster Headaches 346

Headaches
D.4.i i. Sleep-Related Abnormal Sleep-Related Abnormal 780.56-6

Swallowing Syndrome Swallowing Syndrome
D.4.j j. Sleep-Related Asthma Sleep-Related Asthma 493
D.4.k k. Sleep-Related REM Sleep-Related 780.56-8

Cardiovascular Symptoms Sinus Arrest
Nocturnal Cardiac Ischemia 413.0
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B.4.b b. Alveolar Hypoventilation Central Alveolar 780.53-1
Syndrome Hypoventilation Syndrome

B.5 5. Associated with Sleep-Related 
(Nocturnal) Myoclonus and 
“Restless Legs”

B.5.a a. Sleep-Related (Nocturnal) Periodic Limb Movement 780.52-4
Myoclonus DOES Syndrome Disorder

B.5.b b. “Restless Legs” DOES Restless Legs Syndrome 780.52-5
Syndrome

B.6 6. Narcolepsy Narcolepsy 347

B.7 7. Idiopathic CNS Idiopathic Hypersomnia 780.54-7
Hypersomnolence

B.8 8. Associated with Other Environmental Sleep Disorder 780.52-6
Medical, Toxic, and 
Environmental Conditions

B.9 9. Associated with Other 
DOES Conditions

B.9.a a. Intermittent DOES 
Periodic) Syndromes

B.9.a.i i. Kleine-Levin Syndrome Recurrent Hypersomnia 780.54-2
B.9.a.ii ii. Menstrual-Associated Menstrual-Associated 780.54-3

Syndrome Sleep Disorder
B.9.b b. Insufficient Sleep Insufficient Sleep Syndrome 307.49-4
B.9.c c. Sleep Drunkenness Confusional Arousals 307.46-2
B.9.d d. Not Otherwise Specified Intrinsic Sleep Disorder 780.52-9

NOS or Extrinsic Sleep 
Disorder NOS

B.10 10. No DOES Abnormality

B.10.a a. Long Sleeper Long Sleeper 307.49-2
B.10.b b. Subjective DOES Subwakefulness Syndrome 307.47-1

Complaint without 
Objective Findings

B.10.c c. Not Otherwise Specified Intrinsic Sleep Disorder 780.52-9
NOS or Extrinsic Sleep 
Disorder NOS

C. Disorders of the Sleep-Wake 
Schedule

C.1 1. Transient

C.1.a a. Rapid Time Zone Change Time Zone Change 307.45-0
(“Jet Lag”) Syndrome (Jet Lag) Syndrome

C.1.b b. “Work Shift” Change in Shift Work Sleep Disorder 307.45-1
Conventional Sleep-Wake 
Schedule
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Abbreviations list, 351
Absence seizures, 247
Acosta’s disease, 80
Actigraph, 337
Acting out of dreams, 177
Activity

alpha, 337
beta, 338
delta, 339
phasic, 345
theta, 350

Acute brain syndrome, 237
Acute confusional state, 237
Acute coronary insufficiency, 263
Adenoidal

hypertrophy, 52
Adjustment disorder, 224
Adjustment sleep disorder, 83
Advanced sleep-phase syndrome, 133
Agitation

dementia and, 237
Agoraphobia, 227
AHI, 337, 351. See also Apnea-hypopnea

index
AI, 337, 351. See also Apnea index
Air travel

sleep and, 118
Alcohol 

abstinence, 230
dependency insomnia, 111
dependent sleep disorder, 111
withdrawal, 230

Alcoholic psychoses, 230
Alcoholism, 230
Allergy

insomnia and, 98
Alpha

activity, 337
intrusion, 337
rhythm, 337
sleep, 337

Alpha-delta sleep, 337
Alpha intrusion, 337
Alpha rhythm, 337

Alpha sleep, 337
Alpine sickness, 80
Altitude insomnia, 80
Alveolar hypoventilation syndrome

central, 61
Alzheimer’s disease, 237
Amnesia, 145
Amphetamine, 107
Andes disease, 80
Angina, 263
Angina, 263 

decubitus, 263
pectoris, 263

Anxiety
acute, 83
disorders, 224
dream attack, 162

Anxiety attack
dream, 162

Anxiety disorders, 224
Apnea, 304, 337

central, 58
hypersomnia and, 52
idiopathic, 198
of infancy, 198
infant sleep, 198
mixed, 52
nonobstructive sleep, 58
obstructive, 52
obstructive sleep, 198
periodic, 198
of prematurity, 198
sleep, 52, 198
unexplained, 198
upper airway, 52

Apnea-hypopnea index, 337, 351
Apnea index, 337, 351
Apnea of infancy, 198
Apnea of prematurity, 198
Apparent life-threatening event, 198
Appetite loss

altitude insomnia and, 80
Arise time, 338
Arousal, 338

acute emotional, 83
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D.4.l l. Sleep-Related Sleep-Related 530.1
Gastroesophageal Reflux Gastroesophageal Reflux

D.4.m m. Sleep-Related Hemolysis (Entry deleted)
D.4.n n. Asymptomatic (Use Axis B)

Polysomnographic Finding
D.4.o o. Not Otherwise Specified Other Parasomnia NOS 780.59-9

Adapted from the Association of Sleep Disorders Centers Classification
Committee, Diagnostic Classification of Sleep and Arousal Disorders, 1st ed. © 1979
Raven Press, New York. Reprinted by permission of the ASDC and Raven Press.
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Chronic obstructive lung disease, 265
Chronic obstructive pulmonary 

disease, 265
Chronic paroxysmal hemicrania, 255
Chronic somatized tension, 28
Chronobiology, 339
Circadian rhythm, 339

low-amplitude, 125
non-existent, 125

Circadian rhythm sleep disorders, 16, 19,
117-140. See also specific disorders

Circasemidian rhythm, 339
Classic migraine, 255
Climacteric 

insomnia, 295
Clinical field trials

ICSD and, 366
Cluster headache, 255
Cocaine, 107
Combativeness

dementia and, 237
Common migraine, 255
Communicating hydrocephalus, 237
Complex behavior features

PANDI coding, 327
Complex partial seizures, 247
Conditioned insomnia, 28, 339
Conflict

sleep and, 83
Confusion

nocturnal, 344
Confusional arousals, 142
Congenital central hypoventilation 

syndrome, 205
Constant routine, 339
Cor pulmonale syndrome, 52
Coronary insufficiency, 263
Cot death, 209
Coughing, 188
Cow’s milk allergy

insomnia and, 98
CPT. See Current procedural terminology

codes
Cramps

nocturnal leg, 159
Crib death, 209
Criteria

diagnostic, 340
duration, 340
minimal, 343
severity, 347

Croup
spasmotic, 304

Current procedural terminology (CPT)
codes, 365

Cycle, 339
light-dark, 342

sleep, 347
sleep-wake, 350

Cyclothymia, 219
Cystic fibrosis, 265

D
Death

cot, 209
crib, 209
sudden infant, 209
sudden unexplained nocturnal, 193

Decompensation
psychotic, 216

Deficient swallowing, 188
Delayed sleep phase, 339
Delayed sleep-phase syndrome, 128
Delirium  237
Delirium tremens, 230
Delta 

activity, 339
sleep stage, 339

Delusional disorder, 216
Dementia, 237
Dental therapy

coding, 313
Dependence

alcohol, 111
Dependent narcolepsy, 46
Depressive disorders, 219
Desynchronosis

transmeridian flight and, 118
Diagnostic Classification of Sleep and

Arousal Disorders
Introduction from, 367-377

Diagnostic criteria, 340  See also specific
disorders.
explanation of, 21-22

Diagnostic procedures
classification of, 311-313

Diary
sleep, 347

Differential diagnosis
ICSD, 331-336

DIMS, 348, 351. See also Disorder of 
initiating and maintaining sleep

Disorder of initiating and maintaining
sleep, 348, 351

Disorganized sleeping behavior, 125
Diurnal, 340
Dorsomedial thalamic nuclei

fatal familial insomnia and, 245
Dream

acting out, 177
anxiety attack, 162
enacted, 245
terrifying, 162, 300

Drowsiness, 340, 347

390 INDEX

confusional, 142
early morning, 219, 340
excessive, 35
internal, 28
movement, 343
PLM index, 345
premature, 219
psychophysiologic, 28

Arousal disorders, 16, 19, 142, 150, 338. 
See also specific disorders

Arrythmia, cardiac
sleep-related 174 

ASDC. See Association of Sleep Disorders
Centers

Aspiration, 188
Association disorder

sleep-onset, 94
Association of Sleep Disorders Centers

alphabetical listing of disorders, 381-383
disorder classification, 378-380
ICSD comparative listing, 384-388

Asthma
sleep-related, 269

Asynchrony
incremental, 137
stable, 128, 133

Asystole
nocturnal, 175

Ataxia
hereditary, 234

Atherosclerotic heart disease, 263
Automatism

semipurposeful, 145
Autonomic discharge

severe, 147
Avoidance behavior

sleep disturbance and, 224
Awakening, 338
Axial system, 314, 338

feature codes, 325-328
features of, 314-323

B
Ballistic dystonia, 190
Ballistic episodes, 191
Barbiturates

hypnotic-dependent sleep disorder 
and, 104

Bed wetting
nocturna1, 185

Bedpartner-related sleep disorder, 77
Bedtime, 338

inadequate enforcement, 90
use of alcohol and, 111

Benign snoring, 195
Benzodiazepines

hypnotic-dependent sleep disorder and, 104

Beta 
activity, 338
rhythm, 338

Beta rhythm, 338
Binge eating, 43
Bipolar disorders, 219
Blepharospasm, 234
Blindness

sleep and, 137
Blood oxygen saturation

obstructive sleep apnea and, 52
Blue bloaters, 265
Body-rocking, 151
Body-rolling, 151
Brain wave, 338
Breath holding, 307
Bronchiectasis, 265
Bronchitis

chronic, 265
Bronchopulmonary dysplasia, 265
Bruxism, 182

C
Carbon dioxide

end-tidal, 340
Cardiac ischemia

nocturnal, 263
Cardiac rhythm disorder

sleep-related, 175
Cardiology features

PANDI coding, 326
Cardiology tests

coding, 311
Caretakers

limit-setting sleep disorder and, 90
Cataplexy, 38, 339
Catatonica behavior, 217
Central alveolar hypoventilation 

syndrome, 61, 205
Central apnea, 58
Central hypoventilation syndrome, 205

congenital, 205
Central sleep apnea syndrome, 58
Cerebral degenerative disorders, 234
Charley horse, 159
Chemicals, 114
Cheyne-Stokes respiration, 58, 339
Childhood insomnia, 90
Childhood-onset insomnia, 35
Childhood psychoses, 216
Choking, 188, 304, 307
Choreoathetosis

episodes, 191
seizures, 190

Chronic fatigue
fibromyalgia and, 278

Chronic obstructive airway disease, 265
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Final 
awakening, 341
wake-up, 341

First-night effect, 341
Flight desynchronosis

transmeridian, 118
Focal motor seizures, 247
Food allergy insomnia, 98
Food intolerance

insomnia and, 98
Fragmentary myoclonus, 291
Free running, 341, 137
Free-running pattern, 137
Functionally autonomous insomnia, 28

G
Gambian sleeping sickness, 260
Gambian trypanosomiasis, 260
Gangungut, 193
Gastric ulcer disease, 274
Gastroesophageal reflux

sleep-related, 272
Gastrojejunal ulcer, 274
Generalized anxiety disorder, 224
Glossary of terms, 337-351
Glottic spasm

respiratory, 307
Grand mal epilepsy, 247

H
Hallucinations, 217, 342

hypnagogic, 38
terrifying hypnagogic, 300

Headaches
altitude insomnia and, 80
chronic paroxysmal hemicrania, 255
classic migraine, 255
cluster, 255
common migraine, 255
early morning, 255
migraine, unspecified 255
migraine with aura, 255
migraine without aura, 255
nocturnal migraine, 255
sleep-related, 255
vascular, 255

Headbanging, 151
Headrolling, 151
Heart disease

sleep and, 263
Heartburn, 272
Heavy metals, 114
Hemicrania

chronic paroxysmal, 255
Hereditary ataxias, 234
Hereditary progressive dystonia, 234
Hertz, 341

Histocompatibility antigens
PANDI coding, 326

Human leukocyte antigen, 38
Huntington’s disease, 234
Hyperacidity, 274
Hyperactivity

nocturnal, 237
Hypercapnia, 341
Hyperchlorhydria, 274
Hyperhidrosis

sleep-related, 293
Hypernycthemeral syndrome, 137
Hypersexuality, 43
Hypersomnia, 341, 342

functional, 46
harmonious, 46
healthy, 285
idiopathic, 46
mixed, 46
periodic, 43
posttraumatic, 49
recurrent, 43, 295
secondary, 49

Hypersomnia sleep apnea syndrome, 52
Hypertrophy

adenoidal, 52
Hypnagogic, 342
Hypnagogic  hallucinations, 38, 300

imagery, 342
jerks, 155

Hypnagogic  paralysis, 166
startle, 342

Hypnic jerks, 155
Hypnogenic paroxysmal dystonia, 190
Hypnopomic, 342
Hypnopompic, 342
Hypnopompic paralysis, 166
Hypnotic-dependent

insomnia, 104
sleep disorder, 104

Hypnotic-drug-rebound insomnia, 104
Hypnotic-induced dyssomnia, 104
Hypobaropathy, 80
Hypochondriasis

sleep, 32
Hypokinesia

parkinsonism and, 240
Hypomania, 219
Hypopnea, 342
Hyposomnia

healthy, 282
Hypoventilation

central alveolar, 61
idiopathic alveolar, 61
nonapneic alveolar, 61
primary alveolar, 61

392 INDEX

Drug abstinence
stimulant-dependent sleep disorder and,
107

Drug-induced sleep disturbance, 107
Drug psychoses, 216
Drug-rebound insomnia, 104
Drunkenness

sleep, 142
Duodenal ulcer, 274
Duration criteria, 340

explanation of, 24
Dysautonomia

fatal progressive insomnia with, 245
Dyschronism

transmeridian, 118
Dyskinesia

segmental, 234
Dyspepsia, 274
Dyspnea

nocturnal, 344
paroxysmal nocturnal, 344

Dyssomnias, 12-140, 340. 
See also specific disorders
circadian rhythm sleep disorders, 16, 19,
117-140
classification outline, 15-16, 18-19
extrinsic sleep disorders, 16, 18, 72-116
hypnotic-induced, 104
intrinsic sleep disorders, 15-18, 27-71
introduction to, 25-26

Dysthymia, 219
Dystonia

ballistic, 190
hereditary progressive, 234
nocturnal paroxysmal, 190
segmental, 234
torsion, 234

Dystonic-dyskinetic episodes, 190
Dysynchronosis

transmeridian flight, 118

E
Early morning 

arousal, 219, 340
awakening, 346
headaches, 255
wakefulness, 133

Early morning awakening, 133, 219, 340, 346
EEG, 340, 351. See also

Electroencephalogram
Electrical status epilepticus of sleep, 252
Electrical status of sleep, 252
Electroencephalogram, 340, 351
Electromyogram, 340, 351
Electrooculogram, 340, 351
EMG, 340, 351. See also Electromyogram
Emphysema, 265

End-tidal carbon dioxide, 340
Entrainment, 341
Enuresis

sleep, 185
nocturna, 185

Environment-induced sleep disorder, 77 
sleep disorder, 77
somnolence, 77

EOG, 340, 351. See also Electrooculogram
Epigastric night pain, 274
Epilepsy, 247
Episodic reaction

sleep and, 83
Epoch, 341
Erection

dysfunction, 169
failure, 169  
painful, 173
sleep-impaired, 169
sleep-related, 348

Esophagitis, 272
Essential enuresis, 185
Ethanol. See also Alcohol

sleep disorders and, 111
Excessive sleepiness, 38, 121, 133, 289, 341, 342

advanced sleep-phase syndrome and, 133
alcoholism and, 230
differential diagnosis, 331, 334-335
environmental sleep disorder and, 77
idiopathic hypersomnia and, 46
menstrual-associated, 295
mood disorders and, 219
posttraumatic hypersomnia and, 49
pregnancy-associated, 297
psychoses and, 217
sleeping sickness and, 260
subwakefulness syndrome and, 285
time-zone change syndrome and, 118
toxin-induced sleep disorder and, 114
transient, 121

Extrapyramidal seizures, 190
Extrinsic sleep disorders, 16, 18, 72-116,

341. See also specific disorders

F
Fatal familial insomnia, 245
Fatal progressive insomnia with 

dysautonomia, 245
Fatigue

chronic, 278
Fear

panic disorder and, 227
Fibromyalgia, 278
Fibromyositis, 278
Fibrositis,  278
Field trials

ICSD and, 366
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Irregular sleepwake pattern, 125
Ischemia

nocturnal cardiac, 263
silent, 263

Isolated sleep paralysis, 166

J
Jactatio capitis nocturna, 151
Jerks

hypnagogic, 155
hypnic, 155
leg, 65

Jet lag, 118
Jet lag syndrome, 118

K
K-alpha, 342
K-complex, 342
Kleine-Levin syndrome, 43
Korsakoff’s psychosis, 230

L
Larkishness

extreme, 133
Laryngospasm

emotional, 307
sleep-related, 304

Leg jerks, 65
Leg cramps, 159
Leg movements, periodic, 345, 351

jerks, 65
muscle tightness, 159
nocturnal cramps, 159
nocturnal pain, 159
periodic movement, 345, 351
restless, 68

Levodopa-induced sleep disturbances, 240
Light-dark cycle, 342
Limb jerking

neonatal, 212
Limb movement disorder

periodic, 65
Limit-setting sleep disorder, 90
L’ivresse du sommeil, 142
Long sleeper, 285
Lung disease

chronic obstructive, 265
Lymphadenopathy

sleeping sickness and, 260

M
Maintenance insomnia

anxiety and, 224
Maintenance of wakefulness test, 343, 351

PANDI coding, 326
Major depression, 219
Major sleep episode, 343
Mania, 219

Manic-depressive illness, 219
Masked depression, 219
Medically related sleep disorders, 259-280.

See also specific disorders
classification outline, 17, 19-20, 259
introduction to, 215, 259-260

Memory loss
dementia and, 237

Menstrual-associated sleep disorder, 295
Menstruation-associated insomnia, 295
Mentally related sleep disorders, 216-233.

See also specific disorders
classification outline, 17, 19-20, 216
introduction to, 215-216

Microsleep, 343
Micturition

during sleep, 185
Migraine

classic, 255
common, 255 
nocturnal, 255 
unspecified 255
with aura, 255
without aura, 255, 255

Milk allergy insomnia, 98
insomnia, 98

Minimal criteria, 343
explanation of, 22

Miscellaneous sleep disturbances
differential diagnosis, 331, 335-336

Miscellaneous sleep procedures
coding, 313

Mixed apnea, 52
apnea, 52

Mixed hypersomnia, 46
Moans, 157
Montage, 343
Mood disorders, 219
Morning sleepiness, 128
Motor
Motor behavior features

PANDI coding, 326
Motor parasomnia, REM, 177

REM, 177
Motor system degeneration, 235
Mountain sickness

acute, 80
Movement arousal, 343
Movement disorder, rhythmic, 151
Movement time, 343
Movements

during sleep, 65
MSLT, 343, 351. See also Multiple sleep

latency test
Multiple sleep latency test, 343, 351

PANDI coding, 325
Multi-system atrophy, 240
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syndrome, 
congenital central, 205
obesity, 52

Hypoventilation syndrome
congenital central, 205
obesity, 52

Hz, 341, 351. See also Hertz

I
ICD-9-CM. See International Classification

of Diseases, 9th revision
ICSD.  See International Classification of

Sleep Disorders
ICSD sleep code, 342
Idiopathic 
Idiopathic  alveolar hypoventilation, 61

apnea, 198
Idiopathic  CNS hypersomnia, 46

enuresis, 185
Idiopathic  hypersomnia, 46
Idiopathic  insomnia, 35

narcolepsy, 46
torsion dystonia, 234

Imaging tests
coding, 312

Impotence, 169
Inadequate
Inadequate sleep, 87
Inadequate sleep hygiene, 73
Incoherence, 217
Incremental asynchrony, 137
Incubus, 147
Index

apnea, 337, 351
apnea-hypopnea, 337, 351
PLM, 345
respiratory-disturbance, 347, 351
sleep-efficiency, 347

Infant sleep apnea, 198
Infiltration

alpha, 337
Insomnia, 342, 348

alcohol-dependency, 111
alcoholism and, 230
altitude, 80
anxiety disorders and, 224
childhood, 35, 90
chronic obstructive pulmonary disease
and, 265
climacteric, 295
conditioned, 28, 339
differential diagnosis, 331-333
environmental, 77
explanation of, 23-24
fatal familial, 245
food allergy, 98
functionally autonomous, 28

hypnotic-dependency, 104
hypnotic drug rebound, 104
idiopathic, 35
learned, 28
lifelong, 35
maintenance, 224
menopausal, 295
menstruation-associated, 295
mood disorders and, 219
parkinsonism and, 240
periodic, 137
pregnancy-associated, 297
premenstrual, 295
psychophysiologic, 28
psychoses and, 217
short-term, 83
sleep-onset, 128, 224
sleep-wake system problems and, 35
thalamic, 245
toxin-induced sleep disorders and, 114
transient, 121
transient psychophysiologic, 83
without objective findings, 32

Insufficient nocturnal sleep, 87
Insufficient sleep syndrome, 87
International Classification of Diseases, 9th

revision
ASDC classification and, 378-380
ICSD alphabetical listing, 358-359
ICSD listed medically, 355-357
ICSD numerical listing, 360-361
nonorganic ICSD listing, 362-363
sleep disturbances listing, 363-364

International Classification of Sleep
Disorders
alphabetical listing, 358-359
ASDC classification and, 378-380
ASDC comparative listing, 381-383, 384-
388
axial system of, 13-14, 314-323, 325-328
classification outline, 15-20
clinical field trials and, 366
coding system database, 329-330
criteria definitions, 21-24
differential diagnosis, 331-336
ICD-9-CM listing, 355-357
nonorganic origin listing, 362-363
numerical listing, 360-361
sleep disturbances listing, 363-364

Into-bed time, 342
Intrinsic asthma, 269
Intrinsic sleep disorders, 15, 18, 27-71, 342.

See also specific disorders
Intrusion

alpha, 337
Involuntary movements

cerebral degenerative disorders and, 235
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Otolaryngologic tests
coding, 312

Overdosage
alcohol, 111

Oxygen desaturation
central alveolar hypoventilation 
syndrome and, 61
central sleep apnea syndrome and, 58

P
Pain

musculoskeletal, 278
nocturnal leg, 159

Palsy
progressive supranuclear, 240
shaking, 240

PANDI mnemonic, 323, 325
Panic disorder, 227
Paradoxical sleep, 344
Paradoxical vocal cord motion, 304
Paralysis

sleep, 38, 166
Paralysis agitans, 240
Paranoid disorder, 216
Parasomnia, 344

REM motor, 177
Parasomnias, 141-214, 344. 

See also specific disorders
arousal disorders, 16, 19, 142-150
associated with REM sleep, 16, 19, 162-180
classification outline, 16-17, 19
introduction to, 141
miscellaneous, 16-17, 19, 181-214
REM motor, 177
sleep-wake transition disorders, 16, 19,
151-161

Paresis
functional abduction, 307

Parkinsonism, 240
Parkinson’s-ALS-dementia complex, 240
Parkinson’s disease, 240
Paroxysm, 344
Paroxysmal choreoathetosis, 190
Paroxysmal dystonia

nocturnal, 190
Paroxysmal dystonic episodes, 190
Paroxysmal hemicrania

chronic, 255
Paroxysmal kinesigenic dystonia, 190
Paroxysmal nocturnal dyspnea, 344, 351
Partial motor seizures, 247
Partial myoclonus, 212, 291
Pavor nocturnus, 147
Penile buckling pressure, 344
Penile erections

sleep-impaired, 169

Penile pain
sleep-related, 173

Penile rigidity, 345
Penile tumescence, 351

impaired, 169
nocturnal, 344, 351
PANDI coding, 327

Peptic ulcer disease, 274
Period, 345
Periodic apnea, 198
Periodic excessive sleepiness, 137
Periodic hypersomnia, 43
Periodic insomnia, 137
Periodic leg movement, 345, 351
Periodic limb movement disorder, 65
Periodic movements of sleep, 65, 345
Petit mal epilepsy, 247
Phase

advance, 133, 345
delay, 128, 345
lag, 128
transition, 345

Phase delay, 128, 345
Phase lag, 128
Phase transition, 345
Phasic event, 345
Phenylethylamine, 107
Phobia

simple, 224
social, 224

Photoperiod, 345
Pick’s disease, 237
Pickwickian syndrome, 52, 345

definition, 345
Pink puffers, 265
PLM, 345, 351. See also Periodic leg 

movement
PLM  arousal  index, 345

index, 345
percentage, 345

PLM index, 345
PLM percentage, 345
PND, 344, 351. See also Paroxysmal 

nocturnal dyspnea
Poisoning, 114
Pokkuri, 193
Polypnea during sleep, 302
Polysomnogram, 345

PANDI coding, 325
Polysomnograph, 346
Positive human leukocyte antigen DR2, 38
Posttraumatic hypersomnia, 49
Posttraumatic stress disorder, 224
Postdormital paralysis, 166
Postencephalitic parkinsonism, 240
Predormital myoclonus, 155
Predormital paralysis, 166
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Munchhausen’s stridor, 304
Muscle features

PANDI coding, 327
Musculorum deformans, 234
Musculoskeletal pain, 278
MWT, 343, 351. See also Maintenance of

wakefulness test
Myoclonus, 343

benign neonatal sleep, 212
fragmentary, 291
nocturnal, 65
partial, 212, 291
predormital, 155
sleep, 212, 291

N
Nap, 343
Napping

excessive, 73
Narcolepsy, 38

dependent, 46
idiopathic, 46
NREM, 46

Neonatal sleep myoclonus
benign, 212

Neurogenic tachypnea
sleep-related, 302

Neurologic tests
coding, 312

Neurologically related sleep disorders,
234-258. See also
specific disorders

classification outline, 17, 19-20, 124, 234
introduction to, 215, 234

Night eating syndrome, 100
Night shift

sleep and, 121
Night sweats, 293
Night terrors, 147
Nightmares, 162, 343

sleep-onset, 300
Nocturnal 

angina, 263
asthma, 269
asystole, 175
bedwetting, 185
bruxism, 182
cardiac ischemia, 263
confusion, 237, 344
death syndrome, sudden unexplained, 193
delirium, 237
drinking syndrome, 100

Nocturnal paroxysmal dyspnea, 344
dyspnea, paroxysmal, 344

Nocturnal
eating/drinking syndrome, 100
hyperactivity, 237

leg cramps, 159
leg pain, 159
migraine, 255

Nocturnal  myoclonus, 65
Nocturnal  paroxysmal dystonia, 190
Nocturnal  penile tumescence, 344, 351

impaired, 169
pH monitoring, 274
sleep, 344
sleep, insufficient 87
sleep disruption, 38
tooth grinding, 182

Nocturnal  wandering, 237
Noise-induced sleep disturbance, 77
Non-24-hour sleep-wake syndrome, 137
Nonlaita, 193
Non-rapid eye movement, see NREM, 344.

See also NonREM; NREM
narcolepsy, 46

REM sleep cycle, 344
sleep, 344 
sleep period, 344

Non-REM  See Non-rapid eye movement,
NREM sleep, 344

NonREM sleep-related dystonic-dyskinetic
episodes, 190

Nonapneic alveolar hypoventilation, 61
Nonobstructive sleep apnea, 58
Nonorganic sleep disorders

classification of, 362-363
Nonsurgical procedures

classification of, 311-313
NPT, 344, 351. See also Nocturnal penile

tumescence
NREM

narcolepsy, 46
REM sleep cycle, 344
sleep, 344 
sleep period, 344
See Non-rapid eye movement

NREM narcolepsy, 46
NREM-REM sleep cycle, 344
NREM sleep, 344
NREM sleep period, 344

O
Obesity hypoventilation syndrome, 52, 344
Obsessive-compulsive disorder, 224
Obstructive apnea, 52
Obstructive hydrocephalus, 237
Obstructive sleep apnea syndrome, 52, 198
Olivopontocerebellar degeneration, 234
Ondine’s curse, 205
Oneiric stupor, 245
Oneirism, 177
Operations

coding, 313
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Shy-Drager syndrome, 240
Silent ischemia, 263
Sinus arrest

REM sleep-related, 175
Situational reaction

sleep and, 83
Sleep

active, 337
alpha, 337
alpha-delta, 337

Sleep apnea, 52, 198
infant, 198

Sleep apnea syndrome
central, 58
obstructive, 52

Sleep architecture, 347
Sleep bruxism, 182
Sleep choking syndrome, 307
Sleep code

ICSD, 342, 351
Sleep curtailment, 87
Sleep cycle, 347
Sleep death, 193
Sleep diary, 347
Sleep disorder

adjustment, 83
alcohol-dependent, 111
associated with forced vigilance, 77
bedpartner-related, 77
environment-induced, 77
environmental, 77
hospital-induced, 77
hypnotic-dependent, 104
intrinsic, 342
limit-setting, 90
proposed, 346
stimulant-dependent, 107
toxin-induced, 114

Sleep disruption
nocturnal, 38

Sleep disturbance
classification of, 363-364
differential diagnosis, 331-336
noise-induced, 77
temperature-induced, 77

Sleep drunkenness, 142
Sleep-duration continuum, 282, 285

extreme high end, 282
extreme low end, 285

Sleep efficiency, 347
Sleep electroencephalographic features

PANDI coding, 326
Sleep enuresis, 185
Sleep environment

unfamiliar, 83
Sleep epilepsy, 247

Sleep episode, 347, 349
major, 343
total, 350

Sleep habits, 73
bad, 73
irregular, 73

Sleep hygiene, 73, 347
inadequate, 73

Sleep hygiene abuse, 73
Sleep hyperhidrosis, 293
Sleep hypochondriasis, 32
Sleep-incompatible behaviors, 73
Sleep inertia

excessive, 142
Sleep interruption, 347
Sleep intrusion

NREM, 344
REM, 346

Sleep latency, 347
REM, 346

Sleep log, 347
PANDI coding, 327

Sleep log features
PANDI coding, 327

Sleep maintenance complaint
alcohol-induced, 111

Sleep maintenance DIMS, 348
Sleep mentation, 348
Sleep myoclonus, 291

benign neonatal, 212
Sleep onset, 348

REM, 346
Sleep-onset association disorder, 94 
Sleep-onset  insomnia, 128

anxiety and, 224
nightmares, 300

Sleep-onset
REM period, 219, 348

Sleep paralysis, 38, 166, 348
Sleep pattern, 348
Sleep-phase syndrome

advanced, 133
delayed, 128

Sleep rebound
REM, 111

Sleep reduction, 87
Sleep-related 

abnormal swallowing syndrome, 188
asthma, 269
epilepsy, 247
epileptic seizures, 247
erections, 348
gastroesophageal reflux, 272
headaches, 255
laryngospasm, 304
neurogenic tachypnea, 302
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Pregnancy-associated 
excessive sleepiness and, 297
insomnia and, 297

Pregnancy-associated sleep disorder, 297
Premature arousal, 219
Premature morning awakening, 346
Premenstrual insomnia, 295
Primary alveolar hypoventilation, 61, 205
Primary enuresis, 185
Primary snoring, 195
Prinzmetal’s angina, 263
Progressive supranuclear palsy, 240
Prolonged-episode dystonic-dyskinetic

episodes, 190
Proposed sleep disorders, 281-309, 346. 

See also specific disorders
classification outline, 17, 20, 281
introduction to, 281-282

Pseudoinsomnia, 32
PSG, 346, 351. See also Polysomnogram
Psychiatric therapy

coding, 313
Psychogenic stridor, 307
Psychologic tests

coding, 312
Psychophysiologic arousal, 28
Psychophysiologic insomnia, 28, 83

transient, 83
Psychoses, 216

alcoholic, 230
childhood, 216
drug, 216
Korsakoff’s, 230
other, 216
unspecified functional, 216

Pulmonary disease
chronic obstructive, 265

Q
Quiet sleep, 346

R
Rapid eye movement sleep, 346. 

See also REM
RDI, 347, 351. See also Respiratory-

disturbance index
Recording, 346
Recurrent hypersomnia, 43, 295
Reflux

gastroesophageal, 272
Reflux esophagitis, 272
Regurgitation

sleep-related, 272
REM

density, 346
parasomnia, 177
nightmare, 162

REM sleep
abnormal, 38
associated parasomnias, 16, 19, 162-180.
See also specific disorders
behavior disorder, 177
episode, 346
features, PANDI coding, 327
intrusion, 346
latency, 346
onset, 346
percent, 346
rebound, 111, 230, 346

related sinus arrest, 175
Respiration

Cheyne-Stokes, 58, 339
Respiratory disturbance index, 347
Respiratory glottic spasm, 307
Respiratory test

coding, 311
Respiratory therapy

coding, 313
Restless legs syndrome, 68
Restlessness, 347
Rett syndrome, 234
Rheumatic pain modulation disorder, 278
Rhodesian sleeping sickness, 260
Rhodesian trypanosomiasis, 260
Rhythm, 347

alpha, 337
beta, 338
circadian, 339
circasemidian, 339

Rhythmic movement disorder, 151
RLS, 351. See also Restless legs syndrome
Ryhthmie du sommeil, 151

S
Sawtooth waves, 347
Schizophrenia, 216
Schizophreniform disorder, 216
Schlaftrunkenheit, 142
Seasonal affective disorder, 219
Seasonal reaction

sleep and, 83
Segmental dyskinesias, 234
Segmental dystonias, 234
Senile degeneration of brain, 237
Severe autonomic discharge, 147
Severity criteria, 347

explanation of, 22
Sexual dysfunction, 169
Shaking palsy, 240
Shift work sleep disorder, 121
Shock

emotional, 83
Short sleeper, 282
Short-term insomnia, 83
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nocturnal drinking, 100
nocturnal eating, 100
non-24-hour sleep-wake, 137
obesity hypoventilation, 52, 344
obstructive sleep apnea, 52, 198
Pickwickian, 52, 345
primary alveolar hypoventilation, 205
restless legs, 68
Rett, 234
Shy-Drager, 240
sleep choking, 307
sleep-related abnormal swallowing, 188
subvigilance, 288
subwakefulness, 288
sudden infant death, 209
sudden unexplained nocturnal death, 193
sundown, 237
time zone change, 118
withdrawal, 107

T
Tachypnea

sleep-related neurogenic, 302
Talking

during sleep, 350
Temperature-induced sleep disturbance, 77
Temporal lobe epilepsy, 247
Terrifying hypnagogic hallucinations, 300
Terror

sleep, 147
Test

maintenance of wakefulness, 343, 351
multiple sleep latency, 343, 351

Thalamic insomnia, 245
Thalamus, insomnia and, 245
Theta activity, 350
Time

arise, 338
total sleep, 350
wake, 351

Time zone change syndrome, 118
Tolerance

alcohol, 111
Tonic-clonic epilepsy, 247
Tooth clenching, 182
Tooth grinding

nocturnal, 182
Torsion dystonia, 234
Torticollis

spastic, 234
Total recording time, 350
Total sleep episode, 350
Total sleep time, 350
Toxin-induced sleep disorder, 114
Toxins, 114

Trace alternant, 351
Transient excessive sleepiness, 121
Transient insomnia, 121
Transient psychophysiologic insomnia, 83
Transmeridian dyschronism, 118
Transmeridian flight

desynchronosis and, 118
Tremor

parkinsonism and, 240
Trypanosomiasis, 260
Tumescence, 351

nocturnal penile, 344, 351
Twitching, 291, 351

neonatal, 212

U
Ulcer, 274
Unexplained nocturnal death syndrome,

193
Unstable angina, 263
Upper airway apnea, 52
Utterances, 157

V
Variable sleeping behavior, 125
Vascular headaches, 255
Ventilation features

PANDI coding, 327-328
Verbalization, 157
Vertex sharp transient, 351
Vocal cord motion

paradoxical, 304
Vocal cord spasm, 304

Vocalization
dementia and, 237

W
Wake time, 351
Wakefulness

early morning, 133
Waking

sleep, 145
Wandering

dementia and, 237
Waves

brain, 338
sawtooth, 347

Withdrawal
alcohol, 111
syndromes, 107

Work-shift sleep changes, 121

Z
Zeitgeber, 351

disregard of, 125

400 INDEX

painful erections, 173
penile erections, impaired, 169

Sleep restriction, 87
Sleep spindle, 348
Sleep-stage demarcation, 348
Sleep-stage episode, 349
Sleep stage NREM, 349
Sleep stage REM, 349
Sleep stages, 349

delta, 339
intermediary, 342

Sleep starts, 155
Sleep state misperception, 32
Sleep structure, 350
Sleep syndrome

insufficient, 87
Sleep system

inadequately developed, 35
Sleep talking, 157, 350
Sleep terrors, 147
Sleep testing

CPT codes, 365
Sleep tests

coding, 311
Sleep-wake cycle, 350
Sleep-wake pattern

irregular, 125
Sleep-wake rhythm

grossly disturbed, 125
Sleep-wake schedule

frequently changing, 121
Sleep-wake shift, 350
Sleep-wake system problems

insomnia and, 35
Sleep-wake transition disorders, 16, 19, 

151-161, 350. See also specific disorders
Sleepiness, 347

evening, 134
excessive, 38, 46, 49, 77, 114, 118, 
133, 217, 219, 230, 260, 289, 295, 297, 
341, 342
explanation of, 23
morning, 128
periodic excessive, 137
transient excessive, 121

Sleeping-pill withdrawal, 104
Sleeping sickness, 260
Sleepwalking, 145
Slow-wave sleep, 350
Snoring, 350

continuous, 195
primary, 195
without sleep apnea, 195

Social phobia, 224
Somnambulism, 145
Somniloquy, 157
Somnolence, 341, 347

environment-induced, 77
evening, 133

Spasm
glottic, 307

Spastic torticollis, 234
Spindle sleep, 348
Spinocerebellar degeneration, 234
Stable asynchrony, 128, 133
Stage 4 nightmares, 162
Status epilepticus of sleep, 252
Stimulants, 107
Stress

acute, 83
Striatonigral degeneration, 240
Stridor

Munchhausen’s, 304
psychogenic, 307

Stupor
oneiric, 245

Subjective complaint of disorder of sleep
without objective findings, 32

Subjective sleep complaint, 32
Substance abuse, 107
Subvigilance syndrome, 288
Subwakefulness syndrome, 288
Sudden death, 193
Sudden infant death syndrome, 209
Sudden unexplained nocturnal death 

syndrome, 193
Sundown syndrome, 237
Supranuclear palsy

progressive, 240
Surgical therapy

coding, 313
Swallowing

abnormal, 188
Sweats

night, 293
Symptomatic enuresis, 185
Symptomatic torsion dystonia, 234
Synchronized, 350
Syndrome

acute brain, 237
advanced sleep-phase, 133
central alveolar hypoventilation, 61, 205
central hypoventilation, 205
central sleep apnea, 58
congenital central hypoventilation, 205
cor pulmonale, 52
delayed sleep-phase, 128
fibromyositis, 278
hypernycthemeral, 137
hypersomnia sleep apnea, 52
insufficient sleep, 87
jet lag, 118
Kleine-Levin, 43
night eating, 100


