
1.0 INTRODUCTION

INSOMNIA IS THE MOST COMMONLY REPORTED
SLEEP PROBLEM, NOT ONLY IN THE UNITED
STATES, BUT IN INDUSTRIALIZED NATIONS
WORLDWIDE.1-5 Although the scope of the problem is
large, most insomniacs do not seek medical treatment6 and
physician training in the recognition of sleep specific
symptoms continues to be minimal.7-9 The high incidence
of insomnia complaints in conjunction with the minimal
recognition of the problem by healthcare professionals has
led to an underestimation of the tangible consequences of
chronic insomnia.  For example, poor sleep may be associ-
ated with a perceived decrease in quality of life, an increase
in physical complaints, and economic repercussions includ-
ing decreased work productivity.6 There may also be dan-
gerous and expensive consequences in the form of occupa-
tional and vehicular accidents secondary to poor quality
sleep.10-12 Even more sobering are data which suggest that
decreased sleep time and use of sleeping pills are associat-
ed with increased mortality.13,14

The magnitude of this problem indicates that routine
clinical assessment and treatment of insomnia complaints
may have important health consequences for the patient.
The objectives of this paper are threefold.  The first is to
review the current literature on diagnostic practices in the
clinical evaluation of insomnia.  The second is to present an
overview of key features associated with an insomnia com-
plaint.  The third is to address the methods by which health-

care professionals can obtain comprehensive information
regarding the nature of the disorder, its consequences, and
potential contributing factors.  Only clinical evaluation will
be presented here since polysomnographic evaluation has
been addressed elsewhere.15,16

2.0 METHODOLOGY

A task force was assigned by the Standards of Practice
Committee (SPC) of the American Academy of Sleep
Medicine (AASM) for the purpose of developing a review
of the literature pertaining to the non-polysomnographic
aspects of evaluation of insomnia.  This review  provided
the basis for the development of practice parameters by the
SPC.

A literature search (Medline 1966-1997) of major topics
relevant to the evaluation and diagnosis of insomnia was
conducted.  This search focused on controlled studies in
peer-reviewed journals which provided information regard-
ing the relationship between specific diagnostic or evalua-
tive processes and outcome.  Major search terms, inclusion
criteria, and search results (number of articles identified
within specific category) are included as Appendix A.
Review papers, commentary, case studies, pediatric popu-
lations, treatment investigations/drug trials,  foreign lan-
guage reports and studies which pertain only to
polysomnographic or actigraphic evaluation were exclud-
ed, except where specifically noted.  The level of evidence
for the data in each paper relevant to evaluation is listed in
Tables 1, 4, 5, 6, 8, 10, and 11, and was identified by mem-
bers of the American Academy of Sleep Medicine
Standards of Practice Committee according to criteria, as
noted in the accompanying practice parameter paper.17

Summary: Insomnia is a condition which affects millions of individuals, giving rise to emotional distress, daytime fatigue, and loss
of productivity.  Despite its prevalence, it has received scant clinical attention.  An adequate evaluation of persistent insomnia
requires detailed historical information as well as medical, psychological and psychiatric assessment.  Use of a classification sys-
tem for sleep disorders and familiarity with major diagnostic groups will facilitate the clinician's evaluation and treatment.  Thorough
assessment also requires attention to the unique aspects of presentation and specific set of etiologies which are associated with
particular age groups.
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3.0 OVERVIEW OF THE PROBLEM

3.1 Defining insomnia

The definition of insomnia may be viewed from two
contrasting perspectives.  On one hand, definitions which
rely on polysomnographic data to define insomnia are of
little use in the routine office-based assessment of the prob-
lem.  Conversely, patient reports are often inadequate in
that there is considerable variation in the degree of concern
which different patients attach to a given sleep disturbance.
The practical resolution of this dilemma is to define insom-
nia as a complaint on the part of the patient of poor or
unsatisfactory sleep.  This complaint may include several
different aspects such as difficulty initiating sleep, repeated
or lengthy awakenings, early awakening, inadequate total
sleep time, or poor quality of sleep as reflected in daytime
function.  The definition of insomnia must also include a
complaint of daytime dysfunction in the form of change in
alertness, energy, cognitive function, behavior or emotion-
al state.18

Two specific situations must be addressed to further
clarify this issue.  First, there is considerable individual
variation in sleep need.  In the case of normal "short sleep,"
patients may complain of decreased total sleep time.  The
key to identification of the normal "short sleeper" lies in
recognizing that there are no significant daytime conse-
quences associated with the complaint.  The literature
search revealed one article on epidemiology of short sleep
and four reports of psychological characteristics.
Partinen19 reported that about 1% of good sleepers slept
less than five hours, while approximately 7.5% slept 6
hours or less.  Studies of psychological characteristics indi-
cate that this population does not demonstrate the psycho-
logical disturbance often seen in insomniacs (see Section
4.7) and, in fact, appear reasonably well-adjusted.20-23

Second, a large discrepancy may exist between subjective
reports and objective (polysomnographic) findings or
observations by others.24,25 This discrepancy is especially
evident in the case of sleep state misperception (SSM),
defined in the current International Classification of Sleep
Disorders (ICSD)18 nosology as a complaint of insomnia
without objective evidence of sleep disturbance.  Findings
pertinent to SSM are included in Table 1.  Some debate
exists as to whether or not this disorder represents a distinct
entity or simply an exaggerated form of the well-docu-
mented tendency for insomnia patients to overestimate the
degree of sleep disturbance.26 Recent data suggest that
SSM may represent a transitional state between normal
sleep and objective (psychophysiologic) insomnia.27,28

Despite the absence of objective sleep disturbance, these
patients demonstrate psychological profiles and daytime
performance similar to those of objective insomniacs.  This
suggests that complaints of insomnia and its daytime con-
sequences are not driven solely by objectively demonstra-

ble abnormalities in sleep latency, sleep efficiency, total
sleep time or architecture.  These complaints may also be
fueled by more subtle changes in sleep continuity or EEG
frequency, or by the effects of hyperarousal or psychologi-
cal state on  perception of sleep and daytime functioning.
Such complaints require consideration even in the absence
of objective polysomnographic abnormalities. 

3.2 Epidemiology

Studies of the prevalence of insomnia in the general pop-
ulation demonstrate a median prevalence for all insomnia
of about 35%, with a range of 10% - 15% being assessed as
moderate to severe disorders.1,6,32,33 Table 2 summarizes
prevalence data from epidemiologic studies of insomnia
with N>1000.  It should be noted that comparison of these
studies is confounded by the considerable variance in
methodology, description of sleep difficulties, frequency,
severity, age ranges, and other factors.  These studies, with
few exceptions, do not attempt to identify etiologies of the
insomnia complaint.   Prevalence rates for chronic insom-
nia are generally higher in women and increase with age.
Factors associated with insomnia at higher than expected
frequencies include numerous medical and psychiatric dis-
orders, although no clear causal relationship is proven.
These studies also suggest increased risk for development
of new psychiatric disorders subsequent to the onset of the
insomnia.

3.3 Course

Current evidence demonstrates that insomnia is often a
chronic condition.  Retrospective reports indicate that
about 80% of severely afflicted individuals have had the
problem for greater than one year, with approximately 40%
reporting greater than five year duration.1,6,50 Longitudinal
studies suggest that from 30 to 80% of those identified with
moderate to severe insomnia show no significant remission
over time.36,47,51-55 Rather than reflecting an inevitable
chronic course, these data may reflect the fact that insom-
nia is often not reported, evaluated, or adequately treated in
its more acute stages.6,56

Transient and short-term insomnias (lasting less than
three months) are almost universal experiences.  The
ICSD18 defines acute or transient insomnia as persisting for
no greater than one week and sub-acute or short-term
insomnia as lasting from one week to three months dura-
tion.  Both are categorized under the diagnosis of adjust-
ment sleep disorder, which is defined as a complaint of
insomnia temporally associated with a reaction to an iden-
tifiable stressor.  Other features may include: 1) remission
of the insomnia with reduction of or adaptation to the stres-
sor; 2) fatigue, increased time in bed, anxiety, dysphoria,
and somatic symptoms.  No studies relating specifically to
the evaluation of acute, transient, or short-term insomnia,
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or adjustment sleep disorder were identified.  Therefore,
much of what is written about these short-lived phenomena
is derived from clinical experience.  ICSD notes that com-
mon causes of adjustment insomnia are acute or sub-acute
stresses such as threat to one's security, interpersonal con-
flict, occupational stress, environmental disturbance or
loss.  Emotional arousal is a key mediating factor.  Acute
medical illness, particularly when accompanied by pain
and/or anxiety, may give rise to poor sleep,57-60 as do time
zone changes or abrupt shifts in sleep-wake schedule.61-64

Substance use or discontinuation may also induce transient
or short-term sleep disorder.65-68

Epidemiologic data suggest that the risk factors which
pertain particularly to "chronic" or "severe" insomnia (see
Section 3.2) are less important in "occasional" or "mild"
disturbances.32

Although situational insomnia often resolves sponta-
neously, it must be recognized that it can also represent the
foundation of a long-term condition.  Historical informa-
tion from patients with chronic insomnia suggests that the
disorder frequently began as a stress-related phe-
nomenon.69-72 The individual's emotional and behavioral
response to the condition seems to play an important role in
outcome.  Heightened levels of anxiety over the sleep dis-
turbance and its consequences, negative expectations, and
progressively desperate efforts to sleep with increasing
time in bed awake are often associated with development of
chronic insomnia.71,73-75 Therefore, early identification and
intervention may play an important role in prevention of a
long-term disturbance.  This can best be accomplished by
attention to precipitating factors, along with assessment of
maladaptive cognitive, behavioral, and emotional respons-
es to the insomnia. 

In light of the fact that the available literature focuses on
chronic insomnia, the sections below address these longer
term problems, except as indicated. 

3.4 Current diagnostic practice

Available data suggest that insomnia most often goes
unrecognized and untreated.  Two surveys of insomnia in
general practice36,76 found that physicians were unaware of
severe insomnia in 60-64% of cases.  These surveys like-
wise indicate that the physicians were not cognizant of the
high rate of psychopathology and substance abuse among
these patients.  A 1995 survey6 found that almost 70% of
patients with chronic insomnia never discuss the problem
with their physicians.  Even when physicians are aware of
the problem and prescribe medication, evaluation (or, at
least, documentation) is lacking.  Shorr and Bauwens77

examined the medical records of 536 patients prescribed
hypnotic medication and identified a reference to sleep in
only 12% of notes written by internists and surgeons.
Rubinstein78 found that psychiatrists reported on a larger
number of insomnia patients than non-psychiatrists.

However, insomnia patients are far more likely to be seen
by primary care specialists than by psychiatrists.79

The only study identified which directly assessed physi-
cian's attitudes towards various aspects of the evaluation of
insomnia shows that, while items such as sleep history,
general history, physical and mental status examinations,
and psychiatric assessment were viewed as moderately
helpful, behavioral assessment factors (monitoring sleep
habits, use of questionnaires, bed partner interviews, other
sleep-related behaviors) were not.80 Referral to sleep dis-
orders centers was also viewed by the providers as having
limited usefulness.  Ratings of the importance of all assess-
ment parameters increased in proportion to the number of
insomnia patients seen by the physician.

Everitt and colleagues56 surveyed 799 primary care prac-
titioners using an insomnia case-based format to determine
practitioner behavior.  They found that fewer than half of
the physicians obtained any sleep history and less than a
quarter inquired about caffeine usage.  Of the questions
asked, exploration of psychological issues was most com-
mon.  In contrast to physicians, nurse practitioners asked
more questions and were more apt to pursue topics related
to emotional well-being and use of medication.  

In light of these data, it is not surprising that the vast
majority of insomnia goes untreated.32 Patients and physi-
cians alike have become increasingly wary of hypnotic
medication, historically viewed as a mainstay of treatment,
as evidenced by the marked decline in prescriptions over
the past two decades.81 Lacking the necessary evaluation
skills and awareness of nonpharmacological treatment, an
attitude of nihilism and neglect may arise.  Advances in our
understanding of the causes of insomnia in the recent past
have provided clinicians with an opportunity to make spe-
cific diagnoses and apply effective treatment.  These inter-
ventions are dependent, first of all, on adequate assessment.  

4.0 EVALUATION

4.1 History

A detailed, skilled sleep history comprises the founda-
tion of an adequate evaluation of an insomnia complaint.
No systematic studies have delineated the optimal way to
obtain a sleep history.  

However, numerous detailed descriptions of how indi-
vidual clinicians proceed in taking such a history have been
provided.82-87 While each has a somewhat unique
approach, comparing the different descriptions gives an
overall idea about what is necessary and sufficient in tak-
ing a sleep history for insomnia patients.

Insomnia should be evaluated in a systematic manner,
with a well established framework, so that crucial data are
not overlooked.56,88 The major areas of inquiry and specif-
ic details of the sleep history are included in Table 3.
Numerous sleep questionnaires have been designed to pro-
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vide assessment of sleep quality, duration and continuity, as
well as specific factors which may be associated with sleep
disturbance.  These questionnaires are addressed in section
4.6 and Table 7.  Evidence indicates that obtaining infor-
mation about specific nights by use of sleep logs may pro-
vide more accurate estimates of the degree of sleep distur-
bance than global assessments (see Section 4.6 and Table
6).

4.2 Nocturnal symptoms

Abnormal events occurring during sleep, including peri-
odic limb movement, respiratory distress, panic attack,
pain, headache, or gastro-esophageal reflux, may give rise
to transient or chronic sleep disturbance.  The co-existence
of a nocturnal symptom and the complaint of insomnia
does not necessarily imply a cause and effect relationship.
Instead, they may represent independent disorders or, alter-
natively, common manifestations of a different underlying
disorder.  Detailed discussion of each of these events is
beyond the scope of this paper.  Major types of nocturnal
events and information regarding their relationship to
insomnia are summarized below:

1. Restless legs syndrome (RLS) and periodic limb move-
ment disorder (PLMD). The crawling, uncomfortable, rest-
less sensations of RLS may occur prior to sleep onset or, on
occasion with awakenings during the night.  Bed partners
may describe repetitive movements.  Minimal criteria for
diagnosis of restless legs syndrome have been defined by
the International Restless Legs Syndrome Study Group.103

Montplaisir and colleagues, utilizing these criteria, demon-
strated a strong correlation between RLS symptoms and
PSG findings of increased sleep latency and awakenings
and decreased sleep efficiency.104 Periodic limb move-
ments were observed in over 80% of these patients.  One
systematic investigation failed to identify a clear associa-
tion between subjective complaints of disturbed sleep and
degree of PLM arousal.105 RLS/PLMS are discussed fur-
ther in the Glossary of diagnoses associated with insomnia.
A recent review and practice parameter paper are available
for reference.106,107

2. Respiratory distress. Snoring, dyspnea, choking,
gasping and other forms of respiratory distress have been
associated with insomnia complaints in patients with respi-
ratory disease.4,45,48,49,108,109 Investigations of the etiology
of insomnia indicate that 0-15% of chronic insomnia cases
are related to some form of breathing disturbance.110-115

Bliwise and colleagues116 did not find insomnia to be asso-
ciated with increased risk for sleep apnea.  Other investiga-
tors117 identified no relationship between mild/moderate
apnea and subjective sleep disturbance in older persons.
Roehrs109 found that sleep apnea patients with insomnia
complaints demonstrated fewer, briefer, and more predom-
inantly central events.  The subject of insomnia as an indi-
cation for polysomnography in suspected sleep apnea

patients has been reviewed elsewhere.16,118

3. Nocturnal panic attacks. Investigations indicate a
high frequency of subjective insomnia complaints among
nocturnal panic attack sufferers.119,120 With one excep-
tion,121 studies of objective sleep parameters indicate pro-
longed sleep latency and decreased sleep efficiency.122-127

However, these studies do not clearly establish a causal role
of the panic attacks, per se, in the genesis of insomnia.

4. Pain. Pain is frequently associated with sleep distur-
bance in epidemiological studies.4,49,128,129 Studies of spe-
cific populations reveal strong correlations between pain
and complaints of sleep disturbance in rheumatic disor-
ders,130-134 other musculoskeletal pain conditions,135 pain
clinic attendees,136 and traumatic brain injury patients.137

However, Morin and Gramling138 found that pain was not a
distinguishing factor in a geriatric insomnia group.
Insomnia may represent a marker for increased psycholog-
ical distress among pain patients.136 Physiological studies
of sleep in pain patients document disturbance in sleep effi-
ciency/continuity,135,139,140 increased arousal,132,141 and the
presence of periodic limb movement.139,140,142  Evaluation
of the relationship between chronic pain and sleep distur-
bance must also take into account the role of intervening
variables, especially depression.131,136,143

5. Headaches. The relationship between headache and
sleep disturbance is complex with bi-directional cause and
effect.  Current literature documents poor sleep in chronic
headache sufferers,144 as well as a relatively high frequen-
cy of specific sleep disorders in those with nocturnal or
morning headache.145,146 Acute/recurrent insomnia may be
related to episodic headache.58

6. Gastro-esophageal reflux disease (GERD). Nocturnal
reflux episodes may arise during sleep but are most promi-
nent in association with waking or transient arousals from
sleep.147 Such episodes may also induce abrupt arousals.148

Evidence regarding sleep architectural changes and sleep
disturbance in GERD patients is limited but does not indi-
cate major sleep disturbance in this population.149,150 One
epidemiological study suggests an association between
insomnia and GERD.151

Numerous other nocturnal events/symptoms, including
environmental noise, nightmares, partial arousal disorders,
REM behavior disorder, nocturnal seizure, nocturia/enure-
sis, sleep paralysis and hypnagogic/pompic hallucinations
may contribute to sleep disruption.71,152

4.3 Reports from bed partners

Bed partners/roommates are potential sources of infor-
mation regarding quantity and quality of sleep, daytime
consequences, and occurrence of nocturnal events such as
those described in Section 4.2.  However, there is little
information available regarding the reliability or utility of
such data in the evaluation of insomnia.  Five articles were
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identified which compare observer reports to objective
findings.  Four of these focus exclusively on sleep-related
respiratory disorders.153-156 This literature indicates signif-
icant correlation between bed partner reports of respiratory
events and polysomnographic findings although one report
suggests low correlation.156 Other data indicate moderate
agreement between self-and roommate responses to a sleep
questionnaire addressing a variety of symptoms, but agree-
ment on symptoms of sleep disturbance was low
(kappa=.08).157 Domino20 found a mean correlation of .66
between spouse and normal subject reports for 18 sleep
variables while Lacks158 describes high correlations (.84-
.99) for insomniac/spouse estimates of sleep latency.

4.4.0 Daytime consequences 

As previously discussed, the clinical significance of
insomnia is heavily influenced by the extent to which it
affects daytime functioning (see section 3.1).  Complaints
of inadequate sleep in the absence of any residual daytime
effects or distress do not indicate significant insomnia.
More typically, insomnia sufferers express significant con-
cern about the adverse effects of sleep disturbances on psy-
chosocial, physical, and occupational functioning, most
commonly characterized by fatigue/lethargy, mood distur-
bances, cognitive inefficiency and motor impairments,
social discomfort, and nonspecific physical ail-
ments.85,89,152,159-162 According to the Gallup survey, Sleep
In America:1995,6 chronic insomniacs report more difficul-
ty in accomplishing needed tasks during the day than good
sleepers, have more difficulties coping with minor irrita-
tions and report less enjoyment of family and social rela-
tionships.  They also feel less well physically and have
lower mood ratings.

4.4.1 Sleepiness/Fatigue

Despite the considerable concern registered by insomni-
acs regarding daytime function, there may be significant
discrepancies between the perceived consequences of
insomnia and their objective manifestation.
Epidemiological studies demonstrate an association
between insomnia and subjective daytime sleepi-
ness.37,40,163,164 Investigations of subjective sleepiness in
defined insomnia groups reveal mixed results.  The
Stanford Sleepiness Scale (SSS)165 is a self-administered,
seven point rating scale, which assessess the degree of
sleepiness.  Of seven controlled studies which included
SSS assessment in insomnia populations, four found no dif-
ference between the insomnia group and controls.31,166-169

Schneider-Helmert170 reported increased subjective sleepi-
ness in insomniacs and Lichstein168,171 found SSS scores
mildly elevated, although considerable overlap with non-
insomniacs was reported.  Two of three investigations
employing the Epworth Sleepiness Scale (ESS)172 demon-

strated associations between insomnia and increased ESS
scores,163,173 while another found insomniacs to have the
lowest subjective sleepiness scores compared to patients
with other sleep disorders (sleep apnea and primary hyper-
somnolence) and controls.172 Reports of increased fatigue
have been documented and quantified in insomnia.162,174,175

4.4.2 MSLT/Pupillometry

Subjective reports of sleepiness from insomniacs are
generally not corroborated by objective assessment with
Multiple Sleep Latency Test (MSLT) or pupillometry
assessment (See Table 4).  Of nine studies comparing
MSLT findings in insomniacs and controls, all but one
show no difference in mean daytime sleep latencies or a
trend toward higher latencies (i.e. less sleepiness) in insom-
niacs.27,31,166,167,169,176-178 Investigations which include sub-
jects with sleep state misperception (SSM) suggest that
their mean latencies may be intermediate between objec-
tive insomniacs and controls.27,31,179 The report of Edinger
and colleagues180 indicates that insomniacs were slightly
sleepier than controls after home study, although the differ-
ence was not significant.  Consistent with the above stud-
ies, the opposite trend was observed after lab-based PSG.  It
is also noteworthy that normal subjects with experimental-
ly-induced "insomnia" (objective sleep parameters
matched to those of clinical insomniacs) show significant-
ly lower sleep latencies on the MSLT than the insomni-
acs.176

Pupillometry measures pupil diameter and oscillations
as an involuntary, objective indicator of daytime sleepi-
ness.  Two of three pupillometry studies of insomniacs indi-
cated statistical discrimination of that group from controls,
although it was the authors' conclusion that the substantial
overlap between groups would not allow for meaningful
functional discrimination of insomniacs in a clinical set-
ting.168,171 Neither of these studies employed PSG as objec-
tive confirmation of insomnia.  A third pupillometry study
demonstrated no distinction between insomniacs and con-
trols.167

Chronic insomniacs display higher levels of arousal than
good sleepers, both during the day74 as well as at night.181

Instead of being truly sleepy, they may be mislabeling their
internal state, which might be more accurately described as
fatigue, lethargy, or tiredness.  Thus, it is important to clear-
ly distinguish between true sleepiness and fatigue when
assessing the impact of insomnia on alertness.

4.4.3 Neuropsychological Assessment

Neuropsychological measures of cognitive and psy-
chomotor function (e.g. vigilance/ concentration, motor
speed and accuracy, memory, reasoning) have been exten-
sively employed in research settings as a measure of the
clinical significance of insomnia and its consequences (See
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Table 5).  Although the negative impact of prolonged sleep
deprivation in otherwise normal sleepers is well-document-
ed,182 the effect of disturbed sleep on clinical insomniacs is
less clear.  As indicated in Table 5, many studies show no
significant difference between insomniacs and con-
trols.29,169,176,183-186 Others show limited deficits in vigi-
lance,27,31,170 or psychomotor function.166,187-190

In interpreting these results, several issues must be con-
sidered:  1)  Many of the studies cited rely on recruited sub-
jects rather than referred patients.  In light of the findings
of Stepanski and colleagues162 which demonstrate that
recruited subjects differ significantly from referred
patients, such studies may not be truly representative of
clinical populations;  2)  Edinger and colleagues180 demon-
strated that performance assessment differs depending on
the site of the previous night's study.  Insomnia subjects
performed worse following home study and better follow-
ing lab PSG nights;  3)  Sleep quality does not appear to
correlate well with next day performance within individu-
als187 and, in a similar vein, those patients with subjective
insomnia, (i.e. no objectively demonstrable sleep distur-
bance) seem to perform no better or, in at least one case,
worse than those with objective insomnia.29,31 Bonnet and
Arand176 demonstrated that experimentally-induced sleep
disturbance, matched to the degree of sleep disturbance in
objective insomniacs, failed to produce significant perfor-
mance decrements.

The absence of consistent deficits in this area suggests
that either the current assessment methodology is not sen-
sitive enough to detect impairments or that insomniacs
amplify the adverse effects of disturbed sleep.
Alternatively, it may also be the case that under mild sleep
deprivation most individuals are able to sustain perfor-
mance in a time-limited testing situation.  Regardless, it is
clear that insomniacs are frequently prompted to seek treat-
ment because of their concerns regarding the negative
impact of their sleep disorder on daytime function, health,
and quality of life.162 In light of this, these concerns nec-
essarily form an important component of the evaluation.

4.5  Previous treatment trials/outcome 

Inquiry about previous interventions and outcome can
reveal important information for guiding treatment plan-
ning.  The type, duration, and effectiveness of treatment
received should be determined first.  Current evidence sug-
gests that nearly half of the chronic insomnia patients who
take sleeping pills derive little or no subjective benefit from
hypnotic usage, although they continue to take such medi-
cations on a daily basis for years.36 For unmedicated
patients, it is important to gauge their acceptance of phar-
macological and behavioral therapies.  The patient's prefer-
ence for a particular regimen may influence compliance
and treatment outcome.193 The clinician should also exam-
ine whether previous interventions have received a fair trial

(e.g., structured and supervised implementation, ongoing
follow-ups, sufficient duration to expect therapeutic bene-
fits) and what factors may have accounted for treatment
failures (e.g., side effects, lack of therapeutic effects, non-
compliance).

4.6 Self-report assessment devices 

Sleep logs, questionnaires, and other self-report devices
are useful to gather preliminary information about the
nature of insomnia and its potential contributing factors.  A
listing of these assessment devices and their characteristics
is included in Tables 6 and 7.  The more specific of these
instruments have been utilized only in the original study for
which they were designed. 

Sleep logs/diaries are widely employed in clinical
research and practice.  These logs typically include entries
for bedtime, rising time, sleep latency, number and duration
of awakenings, sleep duration, naps, use of sleep aids, and
various indices of sleep quality and daytime function-
ing.85,194 Of 20 studies which specifically evaluated the use
of sleep logs or their correlation with other measures, 14
include data on insomniacs (See Table 6).  Five of these
employed normal sleepers as controls.25,72,195-197 Nine of
these studies report comparisons between logs and PSG or
actigraphy.24,25,30,72,135,195,198-200 These studies all report
modest to poor correlations between subjective reports and
objective findings.  They suggest a tendency to underesti-
mate total sleep time and overestimate sleep laten-
cy.24,25,30,72,158,196,199,200 Two studies with controls demon-
strated significant discrimination of insomniacs from nor-
mal sleepers by logs.196,197 The reports of Lacks158 and
Mullington201 indicate that a one week log duration is ade-
quate, although other data suggests that a minimum of two
weeks is necessary to minimize variability in treatment out-
come studies.202

In as much as the tendency to overestimate sleep laten-
cy and time awake and to underestimate total sleep time
and efficiency is a well-recognized aspect of insomnia (See
Section 3.1) it is not surprising that the correlations
between subjective and objective measures are not high.
Given this discrepancy, sleep logs may be better indicators
of patient perception of sleep disturbance than they are
reflective of true, quantitative sleep abnormalities.
Nevertheless, these patient perceptions may well represent
as valid an index of insomnia as objective assessments and
may be more accurate than a single, global, and retrospec-
tive estimate of sleep pattern.24,205,207,210

Sleep questionnaires (See Table 7) typically address
more global estimates of sleep quality, specific sleep char-
acteristics and behaviors, symptoms and attitudes pertain-
ing to sleep.  These questionnaires demonstrate high glob-
al test-retest correlations.20,211-214 Of the five studies which
included insomniacs/poor sleepers and normals, all show
significant discrimination between groups.20,161,212,215,216
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The most widely employed of these questionnaires also
demonstrate significant correlation with polysomnographic
findings215 or PSG generated diagnoses.212 The Pittsburgh
Sleep Quality Index215 has been applied in a variety of set-
tings to measure sleep quality in the elderly,217-220 in anxi-
ety disorders,120,221 in mood disorders,222 in response to
stressful events,223,224 in obstructive sleep apnea,225 HIV,226-

228 and caffeine use,229 as well as to measure treatment
response.230-234

Other instruments which assess a variety of sleep-relat-
ed variables are also described in detail in Table 7.  Six
scales identified demonstrated discriminant ability between
insomniacs and normals74,75,95,246,247 or insomniacs and
patients with other sleep disorders.172

4.7 Psychiatric and psychological assessment

Psychiatric conditions are highly prevalent among
insomnia sufferers (See Table 11) implying that such con-
ditions may play an important role in the development and
perpetuation of insomnia symptoms.  Numerous epidemio-
logical studies define a high degree of association between
chronic insomnia and psychiatric illness.37,39,46,248

Specifically, these studies indicate high rates of past or pre-
sent psychopathology in patients with insomnia, as well as
increased risk for development of new psychiatric illness,
as determined by longitudinal analysis.46 In the absence of
formal psychiatric diagnostic criteria, these epidemiologic
studies often indicate a statistical association with "anxi-
ety/tension" or "depression".1,2,6,36,43,51

Formal psychiatric assessments of insomnia patients uti-
lizing specific diagnostic criteria for mental disorder (DSM
III/DSM IV) likewise show high rates of psychopathology.
Tan and colleagues115 reported an Axis I or II psychiatric
disorder as a primary diagnosis in 95/100 insomnia
patients.  Buysse and others249 investigated establishment
of diagnosis in insomnia patients by specialists and non-
specialists (See Section 5.0) and found that both groups
ranked a psychiatric diagnosis as primary in about 45% of
cases.  The median kappa value for agreement between
sleep specialists and non-specialists was .42.  The most
common area of disagreement was between "insomnia due
to mental disorder" and "primary" (psychophysiologic)
insomnia, suggesting that this represents an area of diag-
nostic ambiguity.  This ambiguity is underscored by one
investigation in which structured psychiatric interview
revealed high rates of psychiatric diagnoses (48%) in puta-
tive psychophysiologic insomnia patients.250

Psychiatric evaluation of the patient customarily
includes a history of the present illness, past and present
psychiatric history and current psychiatric complaints,
prior psychiatric treatment and outcome, substance use,
family psychiatric history, and medical history, as well as
developmental, social, sexual, and occupational history and

mental status exam.251 The high rates of mood disorder,
followed in frequency by anxiety and substance abuse dis-
orders,110,113,115 indicate that these areas deserve particular
attention.

The use of structured psychiatric or sleep interviews,
although most often employed in research settings, may
assist in the identification of psychiatric disorders in
insomnia patients.252,253 Application of structured inter-
views in the evaluation of insomnia produces not only sig-
nificant rates of psychiatric diagnoses (46-48%) but high
interrater agreement (91%) as well.250,253 Psychiatric
screening and diagnostic tools developed for use in prima-
ry care settings have demonstrated utility, reliability and
validity in the identification of mood, anxiety, and sub-
stance abuse disorders in primary care populations.254-259

The most extensively evaluated instrument, Primary Care
Evaluation of Mental Disorders (PRIME-MD), is a two-
step process (questionnaire/interview) which requires less
than ten minutes of physician time and which yields signif-
icant rates of previously unidentified psychopathology.254

The main objectives of psychological assessment in the
context of insomnia evaluation are to:  (a) examine for the
presence of comorbid psychiatric disorders; (b) quantify
the intensity of psychological symptomatology and of emo-
tional distress; (c) monitor the temporal course of psycho-
logical distress as treatment unfolds; and (d) predict out-
come. Results of psychological assessments are included in
Table 8. 

Minnesota Multiphasic Personality Inventory (MMPI)

Twelve of thirteen studies comparing insomniacs to nor-
mals demonstrated significantly higher scores on one or
more scales of the MMPI in the insomnia
group.23,27,28,72,170,181,260-265 Scales most commonly elevated
in these studies include (D) depression, (Hs) hypochondri-
asis, (Hy) hysteria, and (Pt) psychasthenia.  Eight addition-
al studies without normal controls showed that 56 - 86% of
subjects had at least one elevated scale by defined MMPI
norms.  These MMPI findings suggest a pattern of inter-
nalized emotion, obsessive rumination, anxiety, depression
and a tendency to somaticize psychological conflict.72,266

Several other findings emerge from these MMPI studies:
1) cluster analytic studies utilizing MMPI data identify dis-
tinct sub-groups of insomniacs;73,267 2) two investigations
have revealed an association between degree of psy-
chopathology on MMPI and severity of sleep distur-
bance268,269 although Shealy and colleagues260 found no
relationship between severity or chronicity and MMPI
results; 3) Two studies270,271 found no evidence of increased
psychopathology on MMPI in an older population of
insomniacs; 4) Vgontzas272 found that MMPI criteria pro-
vided better discrimination between insomniacs and con-
trols than did polysomnographic criteria. This observation
is consistent with the concept that psychological variables
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(reflecting baseline personality traits or, possibly, response
to the insomnia) define chronic insomnia better than objec-
tive measures of sleep.

Although the MMPI is self-administered and computer-
ized scoring and interpretation programs are available, it is
time-consuming and training is required to make appropri-
ate clinical interpretations.  While it is clearly a tool which
has been widely used by researchers and clinical specialists
in the evaluation of insomnia, its widespread application as
a routine assessment procedure in evaluation of insomnia
by non-specialists seems impractical.

Profile of Mood States (POMS)

The Profile of Mood States (POMS) was administered to
insomniacs and controls in seven identified studies.  Four
of these reveal significant elevations of one or more scales,
most commonly tension, depression, anger and
fatigue.27,42,72,162 Seidel169 reported a similar but non-sig-
nificant trend, while two investigations found no signifi-
cant difference between insomniacs and controls on any
scales.28,31 Bonnet and Arand176 demonstrated that one
week of experimental sleep deprivation (matched to the
sleep patterns of insomnia patients) produced increased
tension, depression and anger scales. Other psychometric
evaluations demonstrate a clear tendency toward increased
anxiety72,93,94,264,265,275 and depression.31,264,265,275

Discussion

Interpretation of studies involving psychological assess-
ment of insomnia patients is complicated by several fac-
tors.  It is critical to recognize that the term "insomnia"
describes a heterogeneous condition and, therefore, consid-
erable variation may exist within the defined "insomnia"
populations in these investigations.  The data of Stepanski
and colleagues162 demonstrates that referred  patients
scored significantly higher than recruited  insomniacs on
multiple MMPI and POMS scales.  Inasmuch as 18/28
MMPI studies were based entirely or in part on recruited
insomniacs, these reports may, to some extent, underesti-
mate the degree of psychopathology which may be present
in a clinical population.  These studies also vary in the
extent to which they exclude patients with diagnosed psy-
chiatric disorders or physiologic sleep disorders such as
sleep apnea or periodic limb movement disorder.  However,
7/8 controlled studies which specifically excluded patients
with psychiatric diagnoses still demonstrated significant
differences between insomniacs and normals.  Kalogjera-
Sackellares and colleagues273 found no difference on
MMPI scales between "medically-based" and "psychologi-
cally-based" insomniacs.  Therefore, in spite of the consid-
erable heterogeneity of populations, it seems reasonable to
conclude that a significant degree of psychopathology does

exist in insomnia sufferers, although it should be empha-
sized that not all patients demonstrate such psychological
disturbance. 

Demonstration of psychological disturbance on the
MMPI or other psychological assessments does not consti-
tute clear evidence that such disturbance is a primary cause
of insomnia.  Rather, it may be argued that psychopatholo-
gy is secondary to the effects of a chronic health problem,
rather than causative of the disturbance.170 However,
assessment of patients with sleep state misperception/sub-
jective insomnia (i.e. no objectively demonstrable sleep
deficit) manifest similar psychological findings,27,28,274 sug-
gesting that sleep deprivation itself is not the cause of this
psychopathology.  Similarly, Bonnet and Arand176 demon-
strated that experimental induction of "objective insomnia"
(i.e. sleep disturbance matched to that of true clinical
insomniacs) did not produce the psychopathology seen in
the true insomniacs.  Therefore, it appears unlikely that
sleep deprivation, per se, is causative of psychological dis-
turbance.  Rather, the evidence more strongly suggests that
psychological disturbance and associated hyperarousal
play a key role in the genesis and maintenance of  chronic
insomnia. 

A more focused approach to psychological assessment is
to use brief self-administered instruments that target spe-
cific psychological features (e.g. emotional distress, anxi-
ety, depression) which may be associated with insomnia.276

Information regarding the more commonly used measures
is included in Table 9.  These instruments provide valuable
baseline data about the intensity of symptoms and can be
administered at repeated intervals for clinical correlation of
mood and sleep pattern improvements.85,277 Because self-
report scales may be subject to bias resulting from a
patient's denial or exaggeration of symptoms, they should
complement and not replace an in depth clinical interview.  

4.8 Medical assessment

Data from epidemiological studies suggest that there is
an association between poor physical health and insom-
nia.4,5,32,36,38,40,45,49,51 However, there have been no system-
atic or controlled studies which have explored the potential
benefit derived from comprehensive medical history, phys-
ical examination, and diagnostic laboratory procedures in
the assessment of insomnia.  Certain medical conditions are
known to be associated with chronic sleep disturbance (See
Glossary: Insomnia secondary to medical/neurological dis-
order) while numerous prescribed and recreational sub-
stances have also been associated with sleep disruption
(See Glossary: Extrinsic disorders - substances).  The diag-
nostic yield of specific laboratory tests in the assessment of
insomnia has not been critically evaluated in the literature.

4.9 Psychophysiologic Evaluation
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Psychophysiologic evaluation entails assessment of a
variety of physiological functions and their relationship to
psychological states, cognition, behaviors and symptoms.
In the case of insomnia, these assessments have typically
been conducted in an effort to identify the mediating role of
heightened somatic arousal in insomnia.  The most com-
monly employed measures are heart rate, temperature,
muscle tension and skin conductance.  More recently, 24
hour metabolic rate has been utilized as a global measure of
arousal (see Table 10).  Four studies demonstrated signifi-
cantly elevated heart rate in insomniacs or poor sleepers
compared with normal sleepers during the pre-sleep period
or in response to stress.91,181,283,284 Other investigations
revealed no significant difference in heart rate.183,263  Core
temperature was significantly increased during sleep in
three studies,176,183,263 while others failed to demonstrate
significant elevation in insomniacs.242 Freedman and
Sattler181 demonstrated increased frontalis EMG in a group
of sleep-onset insomniacs.  Limited investigations of vaso-
constriction and finger temperature have yielded mixed
results.181,263

Bonnet and Arand utilized 24 hour metabolic rate as a
global measure of hyperarousal.27,176,191 These studies
demonstrate significantly increased metabolic rate among
insomniacs compared to normal sleepers.  The increase in
metabolic rate is not dependent on the sleep deprivation,
per se, as it is not observed in normals following experi-
mental induction of an insomniac sleep pattern,176 but is
seen in subjects with sleep state misperception who have no
objective sleep disturbance.27 This evidence suggests that
hyperarousal, as measured by metabolic rate, is an inherent
psychophysiologic component of insomnia and, as such,
may represent the basis for many of the complaints related
to this condition. 

Recent research has shown higher physiological reactiv-
ity to stressors and longer time to recover from exposure to
such stressors in insomniacs relative to good sleepers.285

Paradoxically, there is little evidence of a process-outcome
relationship between lowered arousal during therapy ses-
sions and improvement of sleep patterns.92

Psychophysiological assessments are limited by avail-
ability of necessary hardware and expertise and, as a result,
are often not practical in the general clinical practice set-
ting.  A simpler approach to evaluation of hyperarousal in
insomniacs is the Hyperarousal Scale developed by
Regestein and colleagues.74 This scale, a 26 item self-
administered questionnaire, demonstrated clearly increased
scores for insomniacs with little overlap between a group of
20 primary insomniacs and 20 controls.

5.0 SUBTYPES AND DIAGNOSIS

Two major diagnostic systems for sleep disorders are
currently in use.  The International Classification of Sleep
Disorders nosology18 is a highly specific system which

includes approximately 42 diagnoses which may be associ-
ated with an insomnia complaint.  The ICSD uses a multi-
axial approach and includes major sections for dyssomnias,
parasomnias and secondary sleep disorders due to psychi-
atric disorder, medical illness, or substance use, with
numerous specific diagnoses contained within each section.

The Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition,286 although less detailed than
ICSD,  maintains the essential division between primary
dyssomnias, including insomnia, and those disorders sec-
ondary to other psychiatric or medical conditions.  Primary
insomnias are not subtyped in DSM-IV,26 although mention
of ICSD subtypes is included in the text.  Buysse and col-
leagues249 assessed interrater agreement (between sleep
specialists and non-specialists) across five sites for DSM-
IV sleep disorder diagnoses in 216 patients.  Their data
indicate a moderate level of agreement (kappa values .35 -
.56) for first diagnosis between specialists and non-special-
ists.  Substantial differences in frequency of diagnoses
were seen across sites.  Interviewers generally rated ease of
use of the classification system, diagnostic fit, and confi-
dence in a good to excellent range.  In a related report,
Buysse and others,287 utilizing DSM-IV diagnostic cate-
gories, were able to demonstrate that non-sleep specialists
could recommend distinct treatment approaches (including
specific interventions for insomnia) based on different
diagnoses. These findings suggest that the DSM-IV nosol-
ogy distinctions have practical therapeutic impact for non-
specialists.  Schramm and colleagues253 employed a struc-
tured interview based on DSM-III-R which classified
insomnia as primary or secondary to other mental disorders
or "organic" factors.  This interview, the Diagnostic
Interview for Sleep Disorders (DIS-D), is a 20-30 minute
structured inquiry regarding general health, medications,
substance use and psychiatric history, coupled with specif-
ic screening questions for major sleep disorders and sleep-
related symptoms.  Their results demonstrate high inter-
rater reliability (mean kappa=.77) and good agreement
between SIS-D generated diagnoses and PSG diagnoses
(90% concordance).  They suggest that such an interview
can be effectively used by generalists, although the number
of non-sleep specialist interviewers was small and further
study would be necessary to conclusively demonstrate its
applicability for generalists.  Comparison of the DSM-III-
R nosology to ICSD in a cluster analysis study utilizing
questionnaires and PSG yielded 14 sub-types which corre-
sponded, to a moderate degree, to DSM-III-R and ICSD
diagnostic groups.288 However, the analysis suggests that
the greater specificity of ICSD diagnoses did not signifi-
cantly enhance characterization of the clusters. 

The ICSD has been broadly accepted by sleep disorders
specialists who possess the knowledge and expertise which
may be necessary to comfortably utilize this more detailed
approach.  It may be argued that this level of detail is
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unwieldy and unnecessary for non-sleep specialists.  The
most appropriate choice is dictated by a number of consid-
erations which include ease of use by the diagnostician,
reliability achieved by a given system, correlation with
polysomnographic results, and, ultimately, impact on appli-
cation of treatment and outcome.

An essential first step in the evaluation of insomnia is for
the practitioner to recognize that insomnia is a symptom,
not a diagnosis.  Beyond this fundamental principle, the
clinician should be familiar with the concept of dyssom-
nias, which include primary insomnia (psychophysiologic,
idiopathic, and sleep state misperception) and other prima-
ry sleep disorders which may present with an insomnia
complaint (e.g. periodic limb movement or circadian
rhythm disturbances).  These must be distinguished from
insomnia which is secondary to psychiatric or medical
conditions or substance use.  At present, most general clin-
icians probably lack exposure to or awareness of either
diagnostic system for sleep disorders.

5.1 Diagnoses associated with insomnia complaints

Many sleep disorders may include a complaint of
insomnia.  Large scale epidemiological studies of the
prevalence of specific sleep disorders among insomniacs,
other than those attributable to psychiatric disorders, are
lacking.   One epidemiological study performed by tele-
phone interviews demonstrated high rates of mood and
anxiety disorders, as well as primary insomnia, among
interviewees dissatisfied with sleep quality.37 Most of the
available data is that obtained from insomniacs evaluated
in sleep disorders centers.110-113,288,289 Table 11 lists diag-
noses in insomnia populations based on questionnaires,
interviews, and polysomnography.  Although significant
disparities exist in the frequency of certain diagnoses
between studies and, in the case of multi-site studies,
between centers, there is reasonable uniformity regarding
the frequency of psychiatric diagnoses (about 30-50%) and
psychophysiological insomnia / inadequate sleep hygiene
(15-20%). 

Specific diagnoses associated with a complaint of
insomnia are listed in the Glossary of diagnoses, with per-
tinent references.

6.0  TECHNICAL DEVICES/EVALUATION

6.1  Use of polysomnography in the diagnosis of insomnia

There has been considerable controversy concerning the
diagnostic use of polysomnography in insom-
nia.87,88,113,114,250 The current American Academy of Sleep
Medicine reports on polysomnography in the diagnosis of
insomnia15 and indications for polysomnography and relat-
ed procedures16,118 provide specific recommendations
regarding this topic.  In summary, the reports conclude that:

1) polysomnography is indicated in cases in which sleep-
related breathing disorders or narcolepsy are suspected, or
in cases where violent behavior or unusual parasomnias are
present; 2) polysomnography may be indicated when sleep-
related manifestations of certain neurological conditions
are present, or when periodic limb movement is strongly
suspected; 3) polysomnography is not routinely indicated
for diagnosis of circadian rhythm disorders, restless legs
syndrome, diagnosis of certain psychiatric conditions,
uncomplicated parasomnias, or seizures without sleep com-
plaint; 4) polysomnography is not routinely indicated in
evaluation of transient or chronic insomnia, with the possi-
ble exception of cases in which there is diagnostic uncer-
tainty or when treatment interventions have proven unsuc-
cessful.

6.2 Actigraphs and other sleep assessment devices

Actigraphs are small, watch-like devices worn on the
wrist to record movement. These devices have been used to
assess insomnia.  This subject has been reviewed else-
where290 and specific recommendations have been issued
regarding their use.291 In summary, these conclusions state
that: 1) actigraphy is not indicated in the routine diagnosis
of any sleep disorder including insomnia; 2) actigraphy
may be useful as an adjunct to other assessment procedures
in the evaluation of insomnia; 3) actigraphy may be effec-
tive in assessment of sleep-wake patterns when such infor-
mation is not reliably available by other means such as
sleep logs.

Ambulatory or home monitoring devices which are
designed primarily for screening of respiratory disturbance
in sleep have been reviewed elsewhere292 and specific
guidelines have been issued regarding their use.293

Instruments which record EEG as well as respiratory and
leg movement channels (ambulatory polysomnography)
have undergone limited reliability testing outside of their
application in sleep apnea patients.  Ancoli-Israel et al.294

compared in-lab polysomnography to simultaneous
portable recordings and to in-home recording.  They report-
ed 9/36 home recordings and 8/36 portable lab recordings
were lost due to technical failure.  However, others have
reported much better data acquisition in sleep disorder
patients,295,296 and in normals.297 Ancoli-Israel et al294

described significant correlations between PSG and
portable recordings (in-lab) for sleep duration (r=.82),
wake after sleep onset (.61), periodic limb movement
(PLM) (.64), and apnea (.80).  Across night comparisons
showed lower but significant correlations, except for PLM.

Edinger114 described the use of ambulatory PSG in eval-
uation of 100 patients with chronic insomnia.  They report-
ed that 34% had PSG-dependent diagnoses, while the home
assessments yielded useful diagnostic information in 65%
of patients.  In a later investigation, Edinger and col-
leagues296 found significant night-to-night variability in
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home PSG's of 20 insomnia patients.  They advise that,
while a one night recording may be sufficient to rule out
specific disorders (e.g. sleep apnea or periodic limb move-
ment), more nights may be necessary to accurately charac-
terize the sleep disturbance of this population.  Zucconi and
colleagues250 utilized a structured interview and ambulato-
ry PSG's in an effort to differentiate sub-groups of insom-
nias and found that the interview provided better discrimi-
nation.

Home monitoring has been employed to assess first-
night effect in insomnia,296,298,299 sleep parameters in
insomnia associated with psychiatric disorders,250,300 and
treatment response.300-302

Static-charge-sensitive beds (SCSB) record bodily
movement as well as respiratory and cardio-ballistic activ-
ity in sleeping subjects.303 Eight references were identified
which contained original data on sleep assessment in adults
with SCSB.  Of these eight, four contained information
regarding correlation of SCSB data with nocturnal or day-
time physiological assessment.  SCSB has been used to
investigate sleep in shift workers,304 mood disorders,305

fibromyalgia,306 and insomnia/poor sleep.307 Analysis of
the correlation between sleep scoring utilizing convention-
al sleep EEG and a system based on SCSB results reveal
variable results, dependent in part on the level of scoring
detail defined (sleep vs. wake, nREM/REM/wake, specific
nREM stages).308,309 These studies show agreements rang-
ing from 52%-75% for full sleep staging to 86-98% for
awake vs. asleep classification.308 Salmi and Leinonen309

demonstrated 81% correct classification using a wake/quiet
sleep/REM system.  Increased daytime psychophysiologi-
cal arousal and psychological distress were associated with
increased nocturnal movement activity310

7.0 SPECIAL POPULATIONS

7.1 Children and adolescents

The assessment of sleep disturbance in children differs
substantially from the evaluation in adults.  The reader is
referred to reviews for additional information.311-313

7.2 Elderly

Awareness of sleep disorders is especially important
when working with the elderly because of the frequency of
insomnia complaints and the increased prevalence of spe-
cific physiological etiologies.  Epidemiologic investiga-
tions indicate the prevalence of serious insomnia com-
plaints in the elderly to be in the range of at least 20% -
40%1,32,49,50 (See Table 2).  The seriousness of this problem
is underscored by the disproportionately high use of hyp-
notic medications in older age groups.32,81,314

An evaluation of insomnia in this age group must begin
with an understanding of the changes in sleep physiology

associated with aging.315 Numerous studies have described
the age-related decrease in sleep efficiency, increase in noc-
turnal awakenings, lengthier awakenings, and increased
time in bed.316-318 Distribution of sleep stages typically
reveals an increase in Stage 1 sleep and decreased slow-
wave sleep.319 Daytime napping may be increased.217,320,321

The relative redistribution of sleep across the 24-hour peri-
od suggests that aging may be associated with a dampening
of the normal circadian sleep-wake rhythm.217,322 Bedtimes
and waketimes approximately 0.5 - 1 hour earlier than
those of younger subjects (phase advance) are also charac-
teristic of older populations.204,320,323,324 In the clinical set-
ting it may be difficult to reliably determine where the
"normal" changes in sleep physiology end and pathology
begins.  On the one hand, practitioners must recognize that
some alteration in quality may be an inevitable part of
aging and that education, support, and sleep hygiene are the
best remedies for complaints related to these changes.  On
the other hand, it is unwise to routinely assume that poor
sleep in the elderly is secondary to physiologic change
without consideration of pathological causes.  

In many cases sleep disturbances in the elderly may rep-
resent a complex interaction of age-related change and
sleep disorders.315 Medical and neurologic causes of
insomnia are discussed in Section 4.8 and are increasingly
important with advancing age.  Pain, cardiovascular dis-
ease, pulmonary disease and urinary problems are fre-
quently associated with insomnia in the elderly49 as are var-
ious neurological disorders, especially degenerative disor-
ders associated with dementia and related complications
such as sundowning.49,325-329 In light of the large number of
medications taken by many older persons, a careful history
of all prescribed and over-the-counter drugs is warranted.
Alcohol and drug use were a leading cause of insomnia in
persons over the age of sixty in one investigation.111 Abuse
of sedative-hypnotic compounds is of particular concern in
the elderly because of the high rate of prescribing32,81,330

and the potential for delayed metabolism and accumula-
tion,331 aggravation of cognitive or motor difficulties,332,333

or worsening of sleep-related breathing disorder.334,335

Rebound insomnia associated with the use of shorter-acting
hypnotics in the elderly may help to perpetuate the cycle of
sleep disturbance and chronic hypnotic usage336 (see
Glossary).

Along with substance use and cognitive impairment,
depression and anxiety are the most common psychiatric
disorders associated with insomnia in older individuals.
Studies concerning the prevalence of psychiatric disorders
among elderly insomnia patients show considerable dis-
crepancy - from a low of 6%111 to a high of 47%.337

Consideration must be given to aspects of sleep hygiene
and environment which have a particular bearing on insom-
nia of later life.  Isolation, and the corresponding absence
of Zeitgebers (time/schedule cues), may contribute to dys-
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regulation of the sleep-wake cycle and development of
insomnia.338 In the extreme, a completely  irregular sleep-
wake pattern may emerge. Changes in environment, such
as hospitalization or other institutionalization, can also
have a devastating impact on sleep in the elderly.59,339,340

Components of these changes, such as alteration of sched-
ules, loss of supports, anxiety and environmental factors
(e.g. noise or light) must be evaluated. 

Finally, any assessment of insomnia in the elderly must
take into account the substantial increases in prevalence of
sleep-related breathing disorders and RLS/PLMD in this
population.  Numerous studies document the high preva-
lence of sleep apnea in elderly persons with and without
sleep complaints.341-344 Excessive sleepiness is a well
described complication of obstructive apnea, but the extent
to which sleep-related breathing disorders may be associat-
ed with insomnia complaints in the elderly is less clear.
Sleep apnea, especially of the central variety, has previous-
ly been associated with insomnia.109,345 However, Mant
and colleagues343 found no statistical correlation between
mild to moderate apnea and subjective complaints of noc-
turnal sleep disturbance.  Roehrs and others111 reported that
sleep related respiratory impairment (undefined) was the
identified cause of an insomnia complaint in only 4% of
those over age sixty.  Without question, co-existing com-
plaints of excessive sleepiness and snoring should raise the
index of suspicion for a sleep-related breathing disturbance
as the cause of insomnia complaints.  Concurrent use of
hypnotics in the elderly should also be of concern to the
clinician as a potentially complicating factor.334,335

PLMD and RLS are common etiologies of difficulty ini-
tiating or maintaining sleep in the elderly.  In the study of
Roehrs and colleagues, these diagnoses were the most com-
mon cause of an insomnia complaint in the elderly,
accounting for 33% of all cases.  The estimated prevalence
of PLMS in the elderly with sleep complaints ranges from
4% to 31%.111,294,337,346 Higher frequencies of these prob-
lems in older patients may reflect an increase in vascular
insufficiency, neuropathy, rheumatoid arthritis, renal insuf-
ficiency, medication use, caffeine intake, decreased exer-
cise or other factors (see Glossary).

8.0 FUTURE RESEARCH

Before ambitious programs to improve evaluation of
insomnia are begun, it is first necessary to demonstrate that
such evaluation can produce reliable diagnostic informa-
tion and, in turn, that specific treatment recommendations
follow from these diagnoses.  The DSM-IV field trial sug-
gests that this is the case.287 However, it remains to be
demonstrated that these treatments, based on specific diag-
noses, produce improved clinical outcome.  A new review
and practice guideline on nonpharmacologic treatment of
insomnia may be helpful on this topic.347,348

With respect to the specific components of the evalua-

tion of insomnia, research should be oriented toward pro-
viding primary care doctors and associated health care pro-
fessionals simplified approaches, such as structured inter-
view,  and algorithms, which have demonstrated applica-
bility and reliability in the hands of non-sleep specialists.
In designing and implementing such instruments, issues of
applicability, utility, reliability, and, ultimately, effect on
outcome must be considered.

Specific aspects of the evaluation must be further inves-
tigated.  The use of polysomnography as a diagnostic tool
for insomnia is still somewhat controver-
sial.15,16,87,88,113,114,250 Additional research which examines
the accuracy of diagnosis with and without polysomnogra-
phy would be helpful in better defining the role of sleep
studies in the evaluation.  Investigations which utilize other
means of sleep assessment, such as actigraphy, may lead to
more cost efficient means of obtaining necessary data, if
evidence supports such use.

There are numerous screening devices which have been
utilized for the assessment of psychological factors and
psychiatric disorders in patients with insomnia (Table 9).
While of great importance and potential utility, these
instruments have not been validated in sleep disorders
patients who may present a symptom profile partially
mimicing those of certain psychiatric conditions, such as
depression. Investigations which focus on the identification
of primary mood or anxiety disorders by use of screening
instruments in those with a chief complaint of insomnia
would be helpful. 

As previously discussed, no consistent picture of the
daytime consequences of clinical insomnia has emerged.
The ultimate significance of insomnia lies, at least in part,
on in such consequences. Current data seems to suggest
that the daytime consequences which are associated with an
insomnia complaint may not be due to sleep deprivation
but, instead, to hyperarousal which gives rise to both sleep
disturbance and waking complaints.  To the extent that this
is true, it suggests that evaluation and treatment efforts
might be most effectively aimed at this underlying arousal.
Further research in this area is necessary.

The cost-effectiveness and quality impact of routine
medical procedures and laboratory tests in screening for
medical etiologies of insomnia should be assessed.  

Recent data identifies hyperarousal as a potentially key
factor in the genesis and/or maintenance of insomnia.
Research which further characterizes the nature of this
arousal and its relationship to constitutional, psychological,
behavioral and physiological parameters, and which devel-
ops methods by which clinicians may identify or quantify
this arousal may be diagnostically and therapeutically use-
ful.

Finally, in order for the problem of insomnia to be more
effectively addressed in our society, it is necessary that it
first be reported by patients and/or identified by physicians.
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We know very little about how to accomplish this.  A bet-
ter understanding of the attitudes and knowledge which
patients and physicians bring to this issue would be an
appropriate place to begin.  Such information would pro-
vide the necessary foundation for educational efforts
among healthcare professionals and the community to
improve recognition of insomnia as a legitimate health
problem with specific causes and treatments. 
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