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Report From the 
American Sleep L)isorders Association 

The Clinical Use of the l\1ultiple Sleep Latency Test 

PART A: POSITION PAPER: GUIDELINES 
FOR THE USE OF THE MULTIPLE SLEEP 

LATENCY TEST (MSLT) 

[This position paper is referenced by the square-bracketed 
numbers to the numbered paragraphs in the accompanying 
review.] 

These practice guidelines represent the consensus opinion 
on the indications for use of the MSL T by the Standards of 
Practice Committee (SPC) of the American Sleep Disorders 
Association. The systematically developed consensus state
ments are produced to assist the clinician in making patient 
care decisions about the appropriate use of the MSL T for 
specific health care circumstances. The guidelines refer to 
adult clinical practice and were not developed to cover pe
diatric practice, although many of the consensus statements 
have relevance and are appropriate to pediatric health care. 

Adherence to these guidelines is voluntary. These guide
lines should not be considered inclusive of all proper methods 
of care or exclusive of other methods of care reasonably 
directed to obtaining the same results. The ultimate judge
ment regarding the propriety of any specific procedure must 
be made by the physician in light of the individual circum
stances presented by the patient. 

These are the first clinical guidelines as to the patient pop
ulations best assessed by the MSLT, the disorders for which 
the MSL T is indicated and the frequency of use of the MSL T. 
The Standards of Practice Committee of the American Sleep 
Disorders Association expect the guidelines to impact on 
professional behavior, patient outcomes and health care costs. 

I. General 

1. Excessive sleepiness is a potentially life-threatening 
condition that can be associated with significant morbidity. 
[1.0,2.1 ] 

2. Patient subjective reports of sleepiness can be unreliable 
and may not correlate with observer reports. [2.1] 

Address correspondence and reprints requests to ASDA Office, 
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3. The MSLT is the only scientifically validated objective 
test of excessive sleepiness. [2.2,2.3] 

4. The MSLT is used to establish a diagnosis of specific 
sleep disorders or to determine the severity of sleepiness. 
[2.3,2.4,2.5] 

5. The MSLT must be performed under appropriate con
ditions and with accurate technique and interpretation. [2.3] 

II. Indications for the MSL T 

1. Narcolepsy: An MSL T is indicated for all patients sus
pected of narcolepsy to confirm the diagnosis and to deter
mine the severity of sleepiness and should be performed 
before commencing treatment with stimulant medications. 
[3.1] 

2. Obstructive sleep apnea syndrome: (a) The MSLT is 
indicated in patients with mild to moderate obstructive sleep 
apnea syndrome who complain of moderate to severe sleep
iness. [3.2] (b) The MSLT may be indicated in patients with 
moderate to severe obstructive sleep apnea syndrome, es
pecially if severe sleepiness is unappreciated or denied. [3.2] 

3. Other causes of excessive sleepiness: An MSLT is in
dicated in the evaluation of patients suspected of having 
idiopathic hypersomnia, periodic limb movement disorder 
or when the cause of excessive sleepiness is unknown. [3.3] 

4. Insomnia: The MSL T is indicated in the evaluation of 
the complaint of insomnia when the presence of moderate 
to severe" excessive sleepiness is suspected. [3.4] 

5. Circadian rhythm sleep disorders: The MSLT may be 
useful in documenting sleepiness in some circadia!l rhythm 
sleep disorders, but adequate scientific validation is not yet 
available. [3.5] 

6. Assessment of treatment effects: The MSLT is indicated 
to assess the response to treatment following effective therapy 
for disorders that cause sleepiness when an additional sleep 
disorder that produces sleepiness is suspected, or if confir
mation of relief of sleepiness is required to ensure occupa
tional safety. [3.6] 

7. Repeat MSL T testing: Repeat MSL T testing is indicated 
in the following situations: (a) when the initial test is believed 
to be an invalid representation of the patient's status; (b) 
when ambiguous or uninterpretable MSLT findings occur; 
(c) when the response to treatment needs to be ascertained; 
and (d) when more than one sleep disorder is suspected. [3.7] 
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III. Technology and methods 

1. For correct interpretation the MSL T must be performed 
following an allnight polysomnogram. [2.4,3.1] 

2. The MSL T consists of five nap opportunities to deter
mine both severity of sleepiness and presence of two or more 
sleep onset rapid eye movement (REM) periods for the di
agnosis of narcolepsy. [2.4] 

3. A shorter four-nap test may be performed for deter
mination of excessive sleepiness, but this test is not reliable 
for the diagnosis of narcolepsy unless at least two sleep onset 
REM periods (SOREMPs) have occurred. [2.4,3.1] 

4. There are no validated computerized analysis systems 
for the MSLT. [2.3] 

IV. Scoring and interpretation 

I. The MSL T technical report should include the onset 
and offset time of each nap, latency from lights out to the 
first epoch of sleep, amount of each sleep stage, total sleep 
time, mean latencies to sleep of all naps and number of sleep 
onset REM periods. [2.4] 

2. Sleep onset is determined by the first epoch of any stage 
of sleep, including stage 1 sleep. [2.4] 

3. The absence of sleep on any nap opportunity is recorded 
as a sleep latency of 20 minutes. This latency is included in 
the overall analysis of mean sleep latency. [2.4] 

PART B: SUPPORTING EVIDENCE FOR THE 
POSITION PAPER: A REVIEW 

1.0 Introduction 

Excessive sleepiness, defined as sleepiness that occurs at a 
time when the individual would usually be expected to be 
awake and alert, affects approximately 5% of the general 
population (1-4) and is associated with significant morbidity, 
in terms of loss of work hours, reduced productivity, in
creased work errors and impaired social and family relation
ships. There is an increased mortality risk to the patient and 
others when sleepiness affects motor vehicle drivers and those 
in crucial occupations, such as aircraft pilots, train drivers 
or nuclear power workers (5). 

The most widely used objective test for the diagnostic 
evaluation of patients with excessive sleepiness is the mul
tiple sleep latency test (MSL T). The appropriate use of the 
MSL T is required for sleep disorder center accreditation by 
the American Sleep Disorders Association (ASDA). 

2.0 Background 

2.1 Methods 

This review and position paper were developed in the fol
lowing way: 1) review position papers were provided by cli
nicians with clinical research and practice experience in the 
use of the MSLT; 2) a Medline search (1980-1990) and ad
ditionalliterature review were carried out and core position 
statements were developed; 3) the review and position state-

ments were subjected to review by the SPC and by those who 
submitted the initial position papers, as well as by other 
clinicians involved in the practice of sleep medicine; and 4) 
the final document was agreed to by all members of the SPC 
and then approved for publication by the Executive Board 
of the American Sleep Disorders Association. 

2.2 Consequences of sleepiness 

Excessive sleepiness can impair the quality oflife and is a 
major cause of morbidity and even mortality due to its role 
in industrial and transportation accidents (5-12). Excessive 
sleepiness causes impaired cognitive and intellectual func
tioning, which has serious psychosocial consequences such 
as impaired interpersonal, marital, work and social relation
ships (13-18). Education, recreation, motor vehicle driving, 
housework, employment, earning capacity and promotion 
can all be negatively affected by sleepiness (19,20). The se
verity of sleepiness can be defined in the following manner 
as detailed in the International Classification of Sleep Dis
orders (21): 

Mild sleepiness. This term describes sleep episodes that are 
present only during times of rest or when little attention is 
required. Situations in which mild sleepiness can become 
evident include but are not limited to lying down in a quiet 
room, watching television or reading and when travelling as 
a passenger in a moving vehicle. Mild sleepiness may not be 
present every day. The symptoms of mild sleepiness produce 
a minor impairment of social or occupational function. This 
degree of sleepiness is usually associated with an MSL T mean 
sleep latency of 10-15 minutes and can often be found in 
otherwise normal, healthy control subjects (22). 

Moderate sleepiness. This term describes sleep episodes 
that are present daily and that occur during very mild phys
ical activities requiring, at most, a moderate degree of atten
tion. Examples of situations in which moderate sleepiness 
may occur include driving and while attending concerts, 
movies, the theater or similar group meetings. 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 latency of 5-
10 minutes and has been referred to as the diagnostic "gray 
zone" (22,23). 

Severe sleepiness. This term describes sleep episodes that 
are present daily and at times of physical activities that re
quire mild to moderate attention. Examples of situations 
in which severe sleepiness may occur include eating, direct 
personal conversation, driving, walking and physical activ
ities. 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 
latency of less than 5 minutes. Patients with mean sleep 
latencies below 5 minutes are regarded as having pathological 
sleepiness and should be warned about their potential for 
industrial or motor vehicle accidents (24). 

Excessive sleepiness, which may be mild, moderate or se
vere sleepiness as defined above, is considered to be a con
tributing factor in major occupational catastrophies involv
ing shift work, such as those at Chernobyl and Three Mile 
Island nuclear power plants and more recently the Exxon 
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Valdez oil spill accident (5,25). The Department of Trans
portation has made the inquiry into the role of sleepiness in 
transportation accidents an important new area of investi
gation (25,26). 

Sleepiness is affected by age, circadian factors, medications 
and drugs and sleep disorders including insufficient nocturnal 
sleep (9,27-30). Alcohol and some medications can exacer
bate the tendency for sleepiness, particularly in the elderly, 
and increase the incidence of home, industrial or motor ve
hicle accidents (31-33). The International Classification of 
Sleep Disorders (21) lists 33 medical and psychiatric disorders 
that produce excessive sleepiness. Of those, narcolepsy and 
obstructive sleep apnea syndrome are common, but still in
sufficiently recognized, causes of excessive sleepiness that can 
result in severe morbidity and increased mortality (8,10-12). 

2.3 Tests of sleepiness 

Sleepiness may need to be quantified because subjective 
reports of sleepiness can be unreliable (6,34). Typically, the 
severity of sleepiness is unappreciated by the patient; reports 
by patients and their spouses regarding the former's falling 
asleep when reading or watching television have only a 72% 
agreement owing to the patient's usual underestimation of 
the presence of sleepiness (34). 

Sleepiness may be denied by the patient because of em
barrassment or concern regarding punitive actions, such as 
loss of a driver's license or occupation. Occasionally, symp
toms of fatigue and tiredness may be misconstrued as due 
to excessive sleepiness, particularly in patients suffering from 
psychiatric disorders such as depression. In addition, exces
sive sleepiness may be falsely reported in an effort to obtain 
restricted stimulant medications (35). 

The MSL T is the most reliable test used in the assessment 
of sleepiness as other diagnostic means are either too insen
sitive and nonspecific or have not been adequately subjected 
to scientific evaluation. Observable indicators such as yawn
ing, reduced activity, ptosis, lapses in attention and head 
drooping may be seen in patients who are sleepy but these 
signs are variably present and influenced by motivation and 
activity. The unreliability of such indicators precludes their 
usefulness in the assessment of excessive sleepiness. Subjec
tive rating scales such as the Stanford Sleepiness Scale (SSS) 
provide a more reliable assessment of excessive sleepiness 
than behavioral indicators, but their precision is still inad
equate due to individual differences in descriptions of sub
jective sleepiness (36-38). Subjects have been observed fall
ing asleep while rating themselves fully alert. 

Electrophysiological tests of sleepiness include pupillo
metry (39,40), evoked potential studies (41), performance 
tests such as the Wilkinson Vigilance Test (42), continuous 
ambulatory monitoring techniques (43) and actigraphy (44). 
The advantage of the MSL T over most other measures is 
that it directly measures the functional consequences of sleep
iness, namely, falling asleep; and also measures sleepiness at 
two hourly intervals across the waking portion of the day. 
In addition, the MSL T is the only electro physiological test 
that has been fully validated to be effective in detecting dif
ferent degrees of sleepiness. 
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2.4 The MSLT technique 

The MSL T is a four or five "nap opportunity" test in which 
the subject rests in a quiet darkened room and the latency 
to sleep is determined by standard electrophysiological means. 
Sleep latency is defined as the elapsed time from lights-out 
to the first epoch of any sleep stage (22,45). In addition to 
the sleep onset latency of each nap opportunity, the stages 
of sleep that occur provide information that is useful in the 
diagnosis of narcolepsy and other disorders of excessive 
sleepiness. 

Detailed standard guidelines for the performance of the 
MSLT have been produced by the Task Force on Daytime 
Sleepiness of the Association of Sleep Disorders Centers, and 
published in both the medical journal Sleep (22), and the 
textbook The Principles and Practice of Sleep Medicine (45). 
For correct interpretation the MSL T must be performed un
der appropriate conditions and requires accurate technique. 

The clinical MSL T assesses sleep latency by the initial 
appearance of any sleep stage, including stage 1 sleep (22). 
The test is continued for 15 minutes after the first epoch of 
sleep. If sleep does not occur the test is continued for 20 
minutes after lights out and the sleep latency is scored as 20 
minutes. Subjective reports of sleep duration and dreaming 
during naps can be helpful in the interpretation of both the 
clinical symptoms and the MSLT results. The scoring and 
interpretation of the MSLT must be performed carefully by 
an experienced person, especially when atypical, ambiguous 
or disrupted sleep stages occur as they can in obstructive 
sleep apnea syndrome and narcolepsy. It has been suggested 
that modified scoring criteria would improve accuracy in the 
determination of sleep latency in patients with the obstruc
tive sleep apnea syndrome (46). 

A variation ofthe MSLT, the Maintenance of Wakefulness 
Test (MWT), is performed under identical conditions as the 
MSLT but with the patient semireclining and instructed to 
attempt to remain awake (47,48). The MWT is used less 
commonly than the MSL T and mainly used to assess im
proved alertness following therapeutic interventions (49,50). 

There are no significant safety hazards posed by the tech
nology and its clinical use. 

2.5 Reliability in detection of sleepiness 

The sensitivity and specificity of the MSLT in detecting 
sleepiness have not been assessed; however, the test has been 
shown to reliably detect sleepiness that occurs following sleep 
disruption (51,52) and sleep loss (29,53,54), due to circadian 
effects (30) and hypnotic and alcohol effects (32,33,55-59). 
The test-retest reliability of the MSL T has been documented 
in normal subjects (60) and patients with narcolepsy (61). 

The MSLT (including the MWT) has also been shown to 
be responsive to manipulations that reduce sleepiness such 
as sleep extension (62), caffeine ingestion (63) and the treat
ment of disorders of excessive sleepiness (64-66). However, 
MSL T studies of the effects of stimulant medications taken 
for narcolepsy have not reliably demonstrated reduction 
in sleepiness at clinically effective doses (23). The MWT, 
however, has been reported to be sensitive to the effects of 
stimulant medications (50). This lack of effect on sleep 1a-
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tency in the MSLT and not the MWT may be due to im
provement of the ability to remain awake rather than elim
ination of excessive sleepiness, which may undermine the 
usefulness of the MSL T for treatment outcome evaluations 
of analeptic medications. 

Limitations of the MSLT. A patient's psychological and 
behavioral states affect the consequences of excessive sleep
iness that leads to actual sleep, and, therefore, the interpre
tation of the MSLT results. In other words, the MSLT mea
sures a subject's tendency to sleep rather than the likelihood 
offalling asleep. Accordingly, if mentally stimulated by psy
chological, behavioral or medicinal means, even a severely 
sleepy individual may have little evidence of sleepiness dur
ing the MSLT (51,67). This discrepancy between the under
lying physiological drive for sleepiness and the overt manifest 
sleepiness limits the reliability of the MSLT in some patients 
and at some times (4,52). However, the MSLT has proven 
to be a reliable indicator of sleep tendency in most patients. 

3.0 Indications for the MSL T 

3.1 lVarcolepsy 

The MSL T is both a sensitive and reliable test ofthe sleep
iness due to narcolepsy (23,24,50,68-71). More than 80% of 
patients with narcolepsy have a mean MSL T sleep latency 
ofless than 5 minutes (23). Of those who have longer latencies 
(greater than 5 minutes) on initial MSLT, some patients will 
demonstrate shorter latencies with subsequent retesting (72). 

Two or more SOREMPs on MSL T testing are found in at 
least 80% of narcolepsy patients (23,24,68). Accordingly, this 
has been accepted as a diagnostic feature of narcolepsy, if 
other potential causes have been excluded, such as other sleep 
disorders, sleep deprivation and drugs, including alcohol, 
stimulants, tricyclic antidepressants and monoamine oxidase 
inhibitors (24,68,69,71). Occasional narcolepsy patients who 
do not have SOREMPs on initial MSL T testing will dem
onstrate two or more SOREMPs on subsequent testing (23). 

The diagnosis of narcolepsy is dependent upon the pres
ence of cataplexy or the presence of the characteristic features 
on the MSLT (21). Cataplexy is often subtle and can easily 
be overlooked by the patient and even by the physician. 
Unless cataplexy is witnessed by the clinician, which rarely 
occurs in clinical practice, the diagnosis of narcolepsy may 
remain in doubt. The diagnosis should be confirmed by the 
MSL T, especially if cataplexy is absent. 

Because ofthe duration of treatment and potential for drug 
abuse, stimulant medications should not be prescribed until 
a definite diagnosis of narcolepsy is established. The patient 
may fabricate the symptoms to obtain stimulant medication 
(35). 

Single nap studies to detect a SOREMP are not adequate 
to diagnose narcolepsy (73,74). A single SOREMP on one 
sleep opportunity is nonspecific for narcolepsy as it can occur 
in a variety of situations: healthy subjects (75-78), following 
sleep deprivation (79) and in association with other sleep 
disorders, such as obstructive sleep apnea syndrome 
(46,69,80,81). Because of improved specificity, the MSLT 
has now replaced the single nap test as the preferred diag
nostic test for narcolepsy. 

3.2 Obstructive sleep apnea syndrome 

Excessive sleepiness is reported to occur in at least 80% of 
patients with the obstructive sleep apnea syndrome (4,82). 
Although more variable than in narcolepsy, sleepiness can 
be equally severe and also associated with morbidity and 
mortality (64). Patients tend to underestimate the presence 
of sleepiness compared with spousal reports, and denial of 
symptoms is commonly reported (34). 

Obstructive sleep apnea syndrome has been classified as 
mild, moderate or severe by the following criteria (21): (a) 
Mild; usually associated with mild sleepiness or mild insom
nia. The majority of the habitual sleep episode is free of 
respiratory disturbance and the apneic episodes are associ
ated with mild oxygen de saturation or benign cardiac ar
rhythmias. (b) Moderate; usually associated with moderate 
sleepiness or mild insomnia. The respiratory disturbance can 
be associated with moderate oxygen de saturation or mild 
cardiac arrhythmias. (c) Severe; usually associated with se
vere sleepiness. The majority of the habitual sleep episode 
is associated with respiratory disturbance, severe oxygen de
saturation or moderate to severe cardiac arrhythmias. There 
can be evidence of associated cardiac or pulmonary failure. 

The MSL T demonstrates excessive sleepiness in the ma
jority of obstructive sleep apnea patients and typically shows 
mean sleep latencies below 10 minutes (23,46,51 ,64,66,81 ,83-
85). Most patients with mild obstructive sleep apnea syn
drome and few or no symptoms of sleepiness will show nor
mal sleep latencies on the MSLT, whereas patients with mod
erate to severe sleep apnea syndrome can show severely 
reduced sleep latencies (86,87), sometimes despite few com
plaints of sleepiness. However, the relationship between se
verity of sleepiness and the respiratory disturbance index is 
not high, which suggests that some other factor such as sleep 
fragmentation or sleep deprivation may be contributing to 
the sleepiness (83,85). The presence of moderate to severe 
sleepiness on the MSL T can influence: (a) a clinician's rec
ommendations regarding the need for any behavioral or oc
cupational changes, (b) the decision to recommend a partic
ular therapeutic intervention and (c) the decision for further 
investigations or additional follow-up assessment. 

Occasionally SOREMPs are seen during the nap oppor
tunities in patients with obstructive sleep apnea syndrome, 
and therefore, the concurrent presence of narcolepsy may be 
difficult to exclude on initial MSLT testing (45,83,87,88). 
Recurrent apneic episodes have been reported to occur in 
many narcolepsy patients (89). The presence of both nar
colepsy and obstructive sleep apnea syndrome is estimated 
to occur in approximately 6% of patients with excessive 
sleepiness (90). In the absence of cataplexy, treatment of the 
sleep apnea should always occur before establishing a defin
itive diagnosis of narcolepsy. 

Some specialists in sleep-related breathing disorders do 
not routinely perform the MSL T in patients with severe ob
structive sleep apnea syndrome and base clinical decisions 
on overnight polysomnography, patient reports and subjec
tive or objective [continuous positive airway pressure (CPAP) 
trial] response to treatment. Although there are no outcome 
studies that assess either the effect of this approach or that 
using objective documentation of sleepiness, the evidence 
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cited in this report indicates that some patients benefit from 
the objective assessment of sleepiness. 

3.3 Other causes of hypersomnia 

An MSL T is indicated when the excessive sleepiness is of 
unknown cause, not resolved spontaneously with behavioral 
treatment such as sleep hygiene recommendations or not due 
to transient circadian rhythm sleep disorders. 

Idiopathic hypersomnia is a disorder of excessive sleepi
ness without REM sleep features such as cataplexy (90-92). 
An MSL T will typically show a sleep latency of less than 10 
minutes and often less than 5 minutes (23,93). In contrast 
to narcolepsy, in idiopathic hypersomnia 80% of patients do 
not have a SOREMP on MSL T testing (93). REM sleep has 
been reported to occur more than once in less than 5% of 
patients in the five nap opportunities (93,94). Slow wave 
sleep may be detected on the MSLT. These MSLT features 
are not specific for idiopathic hypersomnia as they can be 
produced by chronic sleep deprivation, which needs to be 
excluded (67,95). 

Periodic limb movement disorder, a disorder associated 
with periodic leg movements during the major sleep episode, 
can be associated with excessive sleepiness (23,96). Periodic 
leg movements occur with increased prevalence in narcolep
sy, and therefore when sleepiness is suspected to be due to 
periodic leg movements the MSL T is indicated, not only to 
determine the severity of the excessive sleepiness but also to 
ensure that narcolepsy is not present (97). 

Sleepiness due to mood disorders is rarely severe and usu
ally does not require MSL T documentation; however, the 
MSL T may be useful if the cause or severity of the sleepiness 
is in doubt (97). 

Some sedative medications, such as the prior use of hyp
notics, antidepressants or anticonvulsants, can produce ex
cessive sleepiness (23,55,98,99). An MSLT may occasionally 
be indicated to assess sleepiness in patients taking such med
ications who require full vigilance for home or occupational 
safety. 

3.4 Insomnia 

Many patients with insomnia have a state of hyper arousal 
that prevents the underlying physiological sleepiness from 
becoming manifest. Complaints of fatigue or tiredness are 
common but usually do not indicate an increased tendency 
to fall asleep (100,101). The MSLT mean sleep latencies are 
usually above 10 minutes (102-105). However, there is ev
idence that some patients with a complaint of insomnia, 
particularly those who have the disorder sleep state misper
ception, can have severe sleepiness on the MSL T of similar 
severity to that seen in idiopathic hypersomnia (100). The 
MSL T may be useful in the evaluation of the complaint of 
insomnia when excessive sleepiness is suspected. 

3.5 Circadian rhythm sleep disorders 

The MSL T has demonstrated excessive sleepiness during 
the desired waking/working hours following acute shifts of 
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the sleep pattern, such as that seen in shift workers and 
following time zone change (jet lag syndrome) (106-108). 
However, the transient nature of shift work and jet lag as 
well as the widespread recognition of the presence of sleep
iness in this group make the MSL T unnecessary in their 
evaluation. The MSLT is required if the degree of sleepiness 
or the occurrence of sleepiness-related work errors suggest 
that the patient may have an additional disorder, such as 
narcolepsy, that contributes to the sleepiness. Some patients 
with excessive sleepiness due, for example, to narcolepsy 
prefer a shift-work occupation under circumstances in which 
the sleepiness is less likely to be noticed as abnormal by the 
employer. There is a need to recognize, diagnose and treat 
such patients. 

There is little information available on the use ofthe MSL T 
in persistent circadian rhythm sleep disorders. Excessive 
sleepiness, a common symptom of these disorders, can have 
severe morbidity and may produce occupational and edu
cational problems (109,110). It may be necessary to docu
ment the presence or severity of sleepiness by an MSLT, but 
the timing of the MSL T is critical for correct interpretation. 
Guidelines for the performance. of the MSL T in circadian 
rhythm sleep disorders have not yet been subjected to sci
entific evaluation. However, in some circumstances and in 
some circadian rhythm sleep disorders, such as the delayed 
sleep phase syndrome, the MSLT may be helpful (109, Ill). 
The MSL T in delayed sleep phase syndrome, when per
formed following a forced awakening at the desired but not 
usual time of awakening, can demonstrate sleepiness in the 
initial nap opportunities, when the patient would usually be 
sleeping, and can also show improved alertness in the late 
afternoon (109). Occasionally, another sleep disorder can be 
present with features suggestive of a circadian rhythm sleep 
disorder. For example, children with narcolepsy can exhibit 
features that suggest delayed sleep phase syndrome (112). 

3.6 Assessment of treatment response 

The use of the MSL T in the assessment of response to 
treatment is less clear than its use for diagnostic purposes 
(86,113). Some narcolepsy patients show little improvement 
in the MSL T latencies following subjectively effective treat
ment by stimulant medications (23). This lack of improve
ment may mean that stimulant medications in usual clinical 
doses increase the ability to remain awake but do not affect 
the ability to fall asleep. The MWT, a variant of the MSLT, 
may be a better indicator of beneficial treatment effects than 
the standard MSL T in patients with incurable sleepiness, 
such as narcolepsy or idiopathic hypersomnia (47,49). 

The MSLT (including the MWT) has been shown to dem
onstrate improved alertness following treatment of obstruc
tive sleep apnea syndrome by tracheostomy (64), uvulo-pal
ato-pharyngoplasty (66) and CPAP therapy (65,114,115). 
However, following effective treatment for obstructive sleep 
apnea by tracheostomy or CP AP some patients continue to 
have excessive sleepiness (64,114,116,117). Posttreatment 
MSLT mean sleep latencies can be less than 10 minutes (64). 
The cause of the continued sleepiness is not known but may 
indicate the presence of concurrent narcolepsy, idiopathic 
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hypersomnia or other disorders of excessive sleepiness. 
Therefore, the MSL T may be indicated in some patients to 
determine whether treatment of the sleep apnea syndrome 
has been effective in eliminating excessive sleepiness. This 
is particularly important after treatments that are generally 
less efficacious than tracheostomy or CPAP, such as uvulo
palato-pharyngoplasty, dental appliances or use of respira
tory stimulant medications. 

Persistence of sleepiness after treatment of obstructive sleep 
apnea syndrome may be due to ineffective treatment, poor 
compliance to CPAP or other coincident sleep disorders 
(66,114,118-120). To determine the concurrent presence of 
narcolepsy, after treatment of obstructive sleep apnea syn
drome by CPAP, the MSLT should be performed with the 
patient using the CPAP device. 

Long-acting hypnotic medications will produce excessive 
sleepiness during the daytime in some patients treated for 
insomnia (56,57). Reduced sleep latencies have been dem
onstrated on the MSL T following patients' prior night's use 
of benzodiazepines (56). This drug-induced sleepiness may 
be a factor in the increased prevalence of hip fractures that 
has been reported in the elderly who use long-acting hypnotic 
medications (31). 

Whether to assess sleep disorder treatment response by 
the MSL T is dependent upon the need to document full 
alertness for the purpose of assessing safety, including trans
portation or occupational safety. Most patients do not require 
MSL T testing after treatment so long as the treatment of the 
underlying disorder is considered to be maximally effective. 

3.7 Repeat MSLT testing 

When the MSL T is indicated, either for diagnostic reasons 
or for determination of sleepiness severity, it usually needs 
to be performed only once in any particular patient. Repeat 
MSL T testing may be indicated in the following situations: 
(a) when the initial test is believed to be an invalid repre
sentation of the patient's status (68,72), such as that due to 
a stimulatory effect that reduces manifest sleepiness; (b) when 
ambiguous or un interpretable MSLT findings occur; (c) when 
the response to treatment needs to be ascertained; and (d) 
when more than one sleep disorder is suspected. 

4.0 Summary and future considerations 

Excessive sleepiness is a potentially life-threatening con
dition that can be associated with significant morbidity and 
mortality. The MSL T is the only scientifically validated ob
jective test that has been shown to be a sensitive test of 
excessive sleepiness. This test helps establish the diagnosis 
of disorders of excessive sleepiness, such as narcolepsy, and 
is useful for determining sleepiness severity. However, the 
test may produce false-negative results in a small number of 
patients who do not demonstrate manifest sleepiness during 
the test. 

Normative data and sensitivity and specificity probabili
ties on the MSL T are needed, and further studies are required 
to define the MSL T's role in diagnostic considerations of 
some sleep disorders, such as idiopathic hypersomnia and 

sleep-related breathing disorders. The usefulness of the MSLT 
in patients with circadian rhythm sleep disorders requires 
further investigation as other types of alertness testing, such 
as continuous 24-hour monitoring, may be more useful. Out
come studies are essential to determine how the MSL T results 
affect treatment decisions and to determine the response to 
treatment. 

This report was authored by Michael J. Thorpy, M.D., for 
the Standards of Practice Committee of the American Sleep 
Disorders Association. The committee comprised: Philip 
Westbrook, Chairman; Richard Ferber, M.D.; Paul Fred
rickson, M.D.; Mark Mahowald, M.D.; Francisco Perez
Guerra, M.D.; Martin Reite, M.D.; Philip Smith, M.D.; Mi
chael Thorpy, M.D. Consultants: Daniel Buysse, M.D.; Mary 
Carskadon, Ph.D.; Merrill Mitler, Ph.D.; Mark Pressman, 
Ph.D. 
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