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Abstract: Insomnia is a common and clinically important problem. It may
arise directly from a sleep-wake regulatory dysfunction and/or indirectly
result from comorbid psychiatric, behavioral, medical, or neurological con-
ditions. As an important public-health problem, insomnia requires accurate
diagnosis and effective treatment. Insomnia is primarily diagnosed clini-
cally with a detailed medical, psychiatric, and sleep history.
Polysomnography is indicated when a sleep-related breathing disorder or
periodic limb movement disorder is suspected, initial diagnosis is uncer-

tain, treatment fails, or precipitous arousals occur with violent or injurious
behavior. However, polysomnography is not indicated for the routine
evaluation of transient insomnia, chronic insomnia, or insomnia associat-
ed with psychiatric disorders.

Citation: Standards of Practice Committee of the American Academy of
Sleep Medicine. Practice parameters for using polysomnography to eval-
uate insomnia: an update for 2002. SLEEP 2003;26(6):754-60.

INTRODUCTION

INSOMNIA IS CHARACTERIZED BY A COMPLAINT OF DIFFI-
CULTY INITIATING SLEEP, MAINTAINING SLEEP, AND/OR
NONRESTORATIVE SLEEP THAT CAUSES CLINICALLY SIGNIF-
ICANT DISTRESS OR IMPAIRMENT IN SOCIAL, OCCUPATION-
AL, OR OTHER IMPORTANT AREAS OF FUNCTIONING. Insomnia
is associated with a variety of morbidities including decreased quality of
life, absenteeism, auto accidents, and increased general health care uti-
lization. The term insomnia is used to describe a wide range of alter-
ations in the amount and type of sleep loss or perceived sleeplessness.
Etiologies include insomnia provoked directly by intrinsic sleep disor-
ders, extrinsic sleep disorders, or circadian rhythm irregularities.
Additionally, insomnia is associated with many psychiatric, medical,
and neurological conditions. Insomnia may also be due to the use or mis-
use of either prescription or over-the-counter medications. In total, 55 of
the nosological entities listed in The International Classification of Sleep
Disorders! can have insomnia as a symptom. Epidemiological research
reveals that insomnia afflicts 10-30 percent of the adult population.2#
Overnight polysomnography (CPT 95810) is a standard tool in sleep
medicine for evaluating sleep-related pathophysiology, sleep architec-
ture, and sleep integrity. Some etiologies underlying insomnia have spe-
cific pathophysiology detectable with polysomnography (e.g. periodic
limb movements). Other insomnias may manifest abnormal sleep archi-
tectural patterns (e.g. major depressive disorder) that while recognizable
are diagnostically nonspecific.57 Finally, sleep integrity can be directly
measured with polysomnography. Measures such as latency to sleep
onset, total sleep time, number of arousals and awakenings, and sleep
efficiency are routinely calculated to characterize a night of sleep.®?
Disturbance in such measures objectively verify complaints of difficul-
ty initiating and maintaining sleep. Furthermore, polysomnographic cri-
teria can differentiate physiologically-based sleep disturbances from
sleep state misperception and helps to evaluate whether the subject pos-
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sibly prefers the drug for the wrong reasons (e.g. because of euphoriant
properties). For this reason, polysomnography is a component of the
standard procedure used to verify insomnia and assess treatment effica-
cy for research purposes.!?

Some clinicians in their search for objective diagnostic indices have
used polysomnography to evaluate patients with insomnia. Monitoring
for specific etiology-related pathophysiologies (e.g. obstructive sleep
apnea) can be very useful for making a diagnosis when insomnia is sec-
ondary to another condition. By contrast, using sleep integrity measures
to diagnose primary insomnia has several potential drawbacks. First,
most normal sleepers experience transient insomnia (or some degree of
sleep disruption) the first time they sleep in the laboratory. This first
night effect disappears when the individual acclimates to the novel sleep
environment. Second, insomnia typically varies in severity across nights
such that a single night may fail to properly characterize the full extent
of the sleep problem.!''2 Third, patients with psychophysiological
insomnia often paradoxically sleep well on their first night in the labo-
ratory.!3 Fourth, some patients with insomnia have sleep state misper-
ception; that is, they have the complaint of insomnia in the absence of
objective findings from polysomnography.'4'7 These four factors make
it difficult to achieve diagnostic specificity with a single night of
polysomnography. For these reasons, cost for multiple nights in the lab-
oratory are generally considered prohibitive unless a clear advantage
over other procedures is provided.

Thus, using polysomnography to diagnose primary insomnia is
fraught with methodological pitfalls detracting from its usefulness. As
such, using polysomnography for routine clinical evaluation of transient
or chronic insomnia is controversial and was not recommended in the
1995 American Sleep Disorders Association Practice Parameter
Report.!8:19 By contrast, diagnostic polysomnography was endorsed as
sometimes appropriate in cases where a) diagnosis is uncertain, b) sleep-
related breathing disorder or periodic limb movement disorder are sus-
pected, c) a patient is refractory to treatment, d) violent behaviors are
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comorbid, or ¢) circadian dysrhythmias complicate the clinical picture.
This update modifies and replaces the 1995 practice parameters.

METHODS

The Standards of Practice Committee appointed a task force to review
the role of polysomnography in the evaluation of insomnia. The task
force examined the previously published practice parameters and the
reviews upon which they were based. Excluding conference abstracts
and letters to the editor, the references cited in the Reite et al (1995)!°
review paper were considered in the current literature reassessment.
Medline was searched from 1980 through and including articles pub-
lished up to February 2002. The terms insomnia, sleeplessness, and sleep
initiation and maintenance disorders were crossed with the terms
polysomnography, sleep evaluation, monitoring ambulatory, or monitor-
ing physiologic. Searches were also conducted crossing Ekbom s syn-
drome, restless legs syndrome, nocturnal myoclonus, fibromyalgia, and
depression with polysomnography, sleep evaluation, monitoring ambu-
latory, or monitoring physiologic. The two Medline searches were then
combined and limited to human subject and English language publica-
tions. Data from the articles were extracted, reviewed, and summarized.

Based on the evidence review, updated practice recommendations
were developed by the Standards of Practice Committee.
Recommendations are rated as standards, guidelines, or options (Table
1) based on evidence from studies published in peer-reviewed journals
that were evaluated and listed in the evidence tables (Tables 3A, 3B, and
3C). However, when scientific evidence is not available, insufficient, or
inconclusive, the recommendations were based on consensus opinion of
the committee.

These practice parameters define principles of practice that should
meet the needs of most patients in most situations. These guidelines are
neither inclusive of all proper methods of care nor exclusive of other
methods of care reasonably directed toward obtaining the same result.
Judgment regarding the propriety of any care strategy ultimately must be
made by health care providers with consideration given to individual cir-
cumstances presented by the patient, available diagnostic procedures,
and extant treatment resources.

The Board of Directors of the American Academy of Sleep Medicine
approved these recommendations. All members of the American
Academy of Sleep Medicine Standards of Practice Committee and Board
of Directors completed detailed conflict-of-interest statements and were
found to have no conflicts of interest with regard to this subject.

The American Academy of Sleep Medicine expects these guidelines
to have a positive effect on professional behavior, patient outcomes, and
possibly health care costs. These practice parameters reflect the state of
knowledge at the time of development and will be reviewed, updated,
and revised, as new information becomes available.

RESULTS

The Medline search strategy produced 706 citation titles. Two
Standards of Practice Committee (SPC) members (MH and MK)
reviewed all of the titles, abstracts, and if needed the full publication to

Table 1—AASM Recommendations (adapted from Eddy?¢)

Term Description

Standard A standard is a generally accepted patient care strategy reflecting
a high degree of clinical certainly. The term standard generally
implies a basis in either Level I evidence directly addressing the
clinical issue or overwhelming Level II evidence.

Guideline A guideline is a patent care strategy reflecting a moderate degree
of clinical certainty. The term guideline implies a basis in Level
II evidence or a consensus of Level III evidence.

Option An option is a patient care strategy reflecting uncertain clinical
use. The term option implies either inconclusive or conflicting
evidence, or conflicting expert opinion.

determine whether the citation was appropriate for this review. Inclusion
criteria were: 1) the study included laboratory polysomnography, 2) a
formal diagnosis was rendered, and 3) there appeared to be a focus on
insomnia. Exclusion criteria were: 1) reports of treatment outcome stud-
ies, 2) reports of ambulatory PSG and specialized waveform analysis, 3)
reports that did not present original data (editorials, letters, and reviews),
and 4) single case studies. One reviewer (MK) selected 28 papers while
the other (MH) selected 34 papers; there were 23 articles selected by
both reviewers and these were distributed among 4 SPC members (MH,
MK, SK, and MA) for data extraction. One additional article was
excluded because it turned out to be a review. Two of the 4 SPC mem-
bers independently extracted information from each article. Extraction
discrepancies were resolved with extraction or grading by another SPC
member. Only minimal discrepancies were encountered. Additionally,
cach article was graded according to criteria [modified from Sackett
(1993)20] shown in table 2. The extracted data was then summarized in
Tables 3A, 3B, and 3C. Of the 8 articles summarized in Table 3A that
address diagnostic utility of polysomnography in patients with insomnia,
5 were level 11, grade C; 2 were level IV, grade C, and 1 was level V,
grade D. Table 3B focuses on polysomnography in psychiatric disorders
associated with insomnia. Except for a single paper rated as level III,
grade C, the remaining 7 articles on this topic were graded as level IV,
grade C. Finally, Table 3C tabulates the 6 other relevant reports. One
each was rated as level 11, grade C and level V, grade D; the remaining
4 articles were level 1V, grade C. It is apparent that there is little rigor-
ous scientific work regarding diagnostic polysomnographic evaluation
of insomnia. Most of the studies are un-blinded, cross-sectional, non-
randomized with comparisons to historical, opportunistic, or case con-
trols. Sample sizes for comparative or case control work are generally
limited; however, a few larger sample case series have been published.
Articles were evaluated to address the utility of polysomnography for
the diagnosis of insomnia according to whether there was evidence to
answer the following questions. The results are detailed in Tables 3A, B
and C.
1. Did polysomnography help in the evaluation of insomnia in this
study?
2. Did polysomnography provide information helpful for understanding
treatment failure?
3. Did polysomnography differentiate between insomnia of different eti-
ologies?

RECOMMENDATIONS

When possible, practice recommendations are evidence based. New
recommendations, as well as those that are the same as, similar to, or
expansion of, previous ones are noted in the text.

Table 2—AASM classification of evidence (Adapted from Sackett,
1993)20

Grades Evidence Levels Study Design
A 1 1-Blind, Prospective Study

2-Large sample with a spectrum of patients reviewed
3-Results are compared according to a reference standard

1-Blind, Prospective Study
2-Limited sample or limited spectrum of patients included
3-Results are compared according to a reference standard

1-Not blind, randomized, or prospective
2-Methodologically limited
3-Results are compared according to a reference standard

1-Not blind, randomized, or prospective
2-Methodologically limited
3-Results not compared according to a reference standard

1-Not blind, randomized, or prospective
2-Methodologically limited
3-Results not compared to any reference
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1. Insomnia is an important public-health problem that requires
accurate diagnosis and effective treatment. (Standard)

Insomnia is a symptom of an underlying disorder or condition. The
insomnia may be a problem directly related to the sleep-wake regulato-
ry system and/or it might be associated with a comorbid psychiatric,
behavioral, medical, or neurological condition. This recommendation is

similar to the one made previously and is based on committee consen-
sus. 2.18,19.21,22

2. Insomnia is primarily diagnosed by clinical evaluation through a
careful, detailed medical, psychiatric, and thorough sleep history
(which includes assessment of sleep patterns and waking process-
es). (Standard)

This recommendation is similar to the one previously made and is
based on committee consensus.!®:1921.23 The change from previous rec-
ommendation is that there is a greater emphasis on the sleep history.

3. Polysomnography is indicated when sleep-related breathing dis-
orders or periodic limb movement disorder is suspected.
(Standard)

This recommendation is similar to one previously made (differing pri-
marily in wording) and is based on 4 level III (grade C) studies, 227 1
level IV (grade C) study, 28 work cited in the previous practice parame-
ter, 22.29.30 and committee consensus.

4. Polysomnography is indicated when initial diagnosis is uncertain,
treatment fails (behavioral or pharmacologic), or precipitous
arousals occur with violent or injurious behavior. (Guideline)

This recommendation was made previously and is based on work
cited in the previous practice parameter 3!-3 and committee consensus.

5. Polysomnography is not indicated for the routine evaluation of
transient or chronic insomnia. (Guideline)

This is the same recommendation as made previously!83? (with minor
wording changes) and is based on committee consensus.

6. Polysomnography is not indicated for the routine evaluation of
insomnia due to psychiatric disorders. (Guideline)

This recommendation modifies the one previously made and is based
on 1 level III (grade C) study, 40 7 level IV (grade C) studies 414 and
committee consensus.

7. Polysomnography is not clinically useful in differentiating the
insomnia associated with dementia from other forms of insomnia,
including insomnia associated with depression. (Guideline)

This recommendation is the same as one previously made and is based
on 1 level IV (grade C) study, 1 level V (grade D) study, 5! work cited
in the previous practice parameter 3438 and committee consensus.

8. Polysomnography is not useful in establishing the diagnosis of
insomnia associated with fibromyalgia or chronic fatigue syn-
drome because the alpha-delta sleep pattern described in
fibromyalgia syndrome is a nonspecific finding. (Guideline)

This recommendation is the same as one previously made and is based

on 1 level IV (grade C) study, 52 work cited in the previous practice
parameter, 5355 and committee consensus.
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FURTHER RESEARCH

This evidence based review revealed significant weakness in the pub-
lished literature concerning the diagnostic utility of polysomnography
for clinically evaluating patients with insomnia. More methodologically
sound research, with attention to diagnostic sensitivity and specificity is
needed. Large scale, prospective, controlled studies are needed to assess
the sensitivity and specificity of polysomnographic metrics to diagnose
insomnia. Such studies must assure blind data recording, scoring, and
interpretation. Computerized microarchitectural analysis, if directed
specifically at improving diagnostic discrimination may be helpful in
difficult cases. Furthermore, blind, prospective, controlled studies are
needed to evaluate polysomnography’s ability to differentiate between
insomnias differing in etiologies and comorbidities. Well-delineated
subgroups for specific secondary insomnias, as well as, subgroups for
different insomnias /umped together as primary insomnia need to be con-
sidered. Issues surrounding perceived sleeplessness without objective
findings, so-called sleep state misperception, needs particular attention.
Progress has already been made in moving research away from using
heterogeneous samples labeled insomnia and has yielded some progress.
Finally, econometric analysis of diagnostic practice should be undertak-
en. Such research is a priority because insomnia is a serious, prevalent
condition that adversely affects productivity, morbidity, mortality, and
quality of life. Ultimately, improved diagnostic practice will improve the
overall quality of care.
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