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Study Objectives: Narcolepsy, a chronic disorder of the central nervous system, is clinically characterized by a symptom pentad that includes excessive
daytime sleepiness, cataplexy, sleep paralysis, hypnopompic/hypnagogic hallucinations, and disrupted nighttime sleep. Ideally, screening and diagnosis
instruments that assist physicians in evaluating a patient for type 1 or type 2 narcolepsy would be brief, easy for patients to understand and physicians to
score, and would identify or rule out the need for electrophysiological testing.

Methods: A search of the literature was conducted to review patient-reported measures used for the assessment of narcolepsy, mainly in clinical trials, with
the goal of summarizing existing scales and identifying areas that may require additional screening questions and clinical practice scales.

Results: Of the seven scales reviewed, the Epworth Sleepiness Scale continues to be an important outcome measure to screen adults for excessive daytime
sleepiness, which may be associated with narcolepsy. Several narcolepsy-specific scales have demonstrated utility, such as the Ullanlinna Narcolepsy Scale,
Swiss Narcolepsy Scale, and Narcolepsy Symptom Assessment Questionnaire, but further validation is required.

Conclusions: Although the narcolepsy-specific scales currently in use may identify type 1 narcolepsy, there are no validated questionnaires to identify type 2
narcolepsy. Thus, there remains a need for short, easily understood, and well-validated instruments that can be readily used in clinical practice to distinguish
narcolepsy subtypes, as well as other hypersomnias, and for assessing symptoms of these conditions during treatment.
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INTRODUCTION

Narcolepsy is a chronic disorder of the central nervous
system (CNS) with a putative pathophysiologic mechanism
of immune-mediated loss of hypocretin (orexin)-produc-
ing neurons in genetically predisposed individuals.! It is
clinically characterized by a symptom pentad that includes
excessive daytime sleepiness (EDS), cataplexy, sleep paral-
ysis, hypnopompic/hypnagogic hallucinations, and dis-
rupted nighttime sleep.?* The prevalence of narcolepsy with
cataplexy (narcolepsy/cataplexy) is estimated to be 0.03%
to 0.05% of the general population.*¢ The onset of narco-
lepsy symptoms most often occurs in adolescence, although
approximately one-third of patients experience initial symp-
toms in adulthood.””

The two major symptoms of narcolepsy are EDS, with
attacks of irresistible sleep, and cataplexy, defined as “generally
brief (< 2 minutes), sudden episodes of loss of bilateral muscle
tone (usually symmetrical) with retained consciousness”'
often triggered by strong emotions.>'" All patients with nar-
colepsy have EDS, which is the initial presenting symptom in
the majority of patients, and represents the most persistently
debilitating aspect of this disease.'"® Cataplexy is pathog-
nomonic for narcolepsy type 1 (ie, it is a confirmatory char-
acteristic of narcolepsy with cataplexy that is present in an
estimated 60% to 90% of the patients with narcolepsy).'*"
Cataplexy may be highly distressing, because triggers of cata-
plectic attacks include laughter, excitement, or anger, common

to daily activities such as socializing, sports, and recreation.
The potential to trigger a cataplexy attack may lead to curtail-
ment of these activities, as well as potentially impairing work,
school, and driving."*'® Among other narcolepsy symptoms,
the reported prevalence is approximately 60% for hypnopom-
pic or hypnagogic hallucinations, about 50% for sleep paraly-
sis, and as many as 80% of patients report disrupted nighttime
sleep. 31316

The medical literature consistently reports a substantial
delay, often more than 10 years, between onset of narcolepsy
symptoms and diagnosis, likely resulting from the lack of
symptom recognition by general practitioners and clinicians."”
This lack of recognition is demonstrated by a survey of clini-
cians in the United States that reported, among respondents,
only 9% of 300 primary care physicians and 42% of 100 sleep-
medicine specialists felt either “very” or “extremely” comfort-
able diagnosing narcolepsy.® Furthermore, misdiagnosis of
narcolepsy is common, especially in children,'"*' due to symp-
toms frequently overlapping with other conditions in patients
with comorbid physical and psychiatric conditions.?**

To guide diagnosis, the third edition of the International
Classification of Sleep Disorders classifies narcolepsy as either
type 1, narcolepsy/cataplexy, or type 2, narcolepsy without cat-
aplexy.'” These diagnostic criteria place a strong emphasis on
ancillary tests, which is a controversial issue. Although both
narcolepsy types require the presence of EDS for > 3 months,
type 1 not only requires the presence of cataplexy, but also a
mean sleep latency of < 8 minutes and two or more sleep-onset
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Figure 1—Most frequent cataplexy triggers reported in a questionnaire survey of 109 patients with definite cataplexy and

documented hypocretin-1 deficiency.
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Reprinted from Sleep Medicine, Vol 12(1), Overeem S, et al. The clinical features of cataplexy: a questionnaire study in narcolepsy patients with and without
hypocretin-1 deficiency, pages 12-18, Copyright 2011, with permission from Elsevier.?

rapid eye movement periods (SOREMPs) on a standard Mul-
tiple Sleep Latency Test (MSLT) (one of these SOREMPs
may come from a preceding nocturnal polysomnogram), and/
or a hypocretin-1 concentration in cerebrospinal fluid (CSF)
of < 110 pg/mL or less than one-third of mean values obtained
in normal subjects as measured by immunoreactivity assay.
In contrast, diagnosis of type 2 narcolepsy requires the same
EDS, MSLT, and SOREMPs criteria as type 1 narcolepsy, but
with an absence of cataplexy, and either no measurement of
hypocretin-1 CSF, or CSF hypocretin-1 concentration > 110
pg/mL or more than one-third of mean values of normal sub-
jects, and lack of a better explanation for the objective hyper-
somnolence and/or MSLT findings."

Journal of Clinical Sleep Medicine, Vol. 13, No. 5, 2017

In the largest European multicenter study of the clinical and
polysomnographic characteristics of patients with type 1 nar-
colepsy (n = 1,099), only 2.4% of 294 patients with available
data had normal hypocretin levels, and among 927 patients
with MSLT data, only 8% had a mean MSLT > 8 minutes and
8.5% had fewer than two SOREMPs.® Prior to the advent of
hypocretin testing, an earlier study (n = 306) found that the
combination of a history of definitive cataplexy and two or
more SOREMPs during MSLT was the best determinant of
narcolepsy with cataplexy.**

In the clinical setting, cataplexy is not frequently observed
by clinicians. Although documentation of its presence relies
on patient self-report, its occurrence may not necessarily be
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Table 1—Cataplexy characteristics reported in a
questionnaire survey of 109 patients with definite cataplexy
and documented low hypocretin-1 levels.

Phenotypic Characteristic n (%) patients?

Type of attacks
Only complete 25(23.8)
Only partial 31(29.5)
Both partial and complete 49 (45.7)
Duration of complete attacks
<30s 45 (61.6)
<2min 63 (86.3)
Complete attacks > 5 min
Single long attack 14 (28.0)
Consecutive short attacks 23 (46.0)
Can be both 13 (26.0)
Duration of partial attacks
<30s 79 (83.2)
<2min 89 (93.7)
Muscles can be used immediately after attack 95 (89.6)
Self-perceived unilateral paralysis 17 (16.5)
Muscle groups involved
Knee, leg 67 (67.7)
Neck, head 57 (57.6)
Jaw, face 69 (69.7)
Shoulder 17 (17.2)
Arm 35(354)
Hand 46 (46.5)
Muscles related to speech 43 (43.4)
Other 8(8.1)
Muscle twitches during cataplexy 57 (54.3)
Consciousness
Conscious at start of attack 109 (100)
Hallucinations during cataplexy 29 (26.6)
If hallucinations:
At start of attack 16 (35.0)
Half way into attack 27 (60.0)
Towards the end 2(6.7)

2 Frequencies are shown as valid percentages. Reprinted from Sleep
Medicine, Vol 12(1), Overeem S, et al. The clinical features of cataplexy: a
questionnaire study in narcolepsy patients with and without hypocretin-1
deficiency, pages 12-18, Copyright 2011, with permission from Elsevier.?

recognized by patients, parents, or caregivers. This lack of
recognition may potentially lead to inaccurate or misleading
reports of its occurrence and frequency,>*® because presen-
tation of cataplexy varies with regard to triggers (Figure 1)
and manifestations (Table 1 and Table 2).'>?7 Episodes range
from complete attacks that involve bilateral loss of muscle
tone of both upper and lower body muscles with collapse to
the ground, to partial attacks that affect muscles of the arms
and/or neck and face, leading to drooping of the head, jaw sag-
ging, and garbled speech.'>!*?7 Partial attacks may be subtle
in presentation and more likely to be detected by the patient’s
partner or caregiver. Additionally, early manifestations in
children may also include complex movement disorders such
as facial (or generalized) hypotonia with droopy eyelids,
mouth opening, and protruding tongue or gait unsteadiness,
as well as facial and masticatory movements that do not meet
the classic cataplexy definition.” Frequency of attacks varies

Table 2—Cataplexy and cataplexy-like symptoms in
narcolepsy patients with definite cataplexy (n = 41).

Cataplexy Symptom %
Localizations
Trembling of the knees 80
Sagging of the jaw 83
Nodding of the head 75
Falling to the ground 25
Triggering situations
While being tickled 54
Sport 30
Crying 19
Sudden noise 19
Pain 8
In the presence of known person 81
In the presence of unknown person 53
More frequent when tired/sleepy 62
Triggering emotions
Joy and happiness 81
Surprise 63
Anger 59
Anxiety 35
Sorrow 35
Stress 31
Associated features
Face movements 58
Limb movements 43

Adapted from Journal of Sleep Research, Vol 13(4), Sturzenegger C,
Bassetti CL. The clinical spectrum of narcolepsy with cataplexy: a
reappraisal, pages 395-406, Copyright 2004, with permission of John
Wiley & Sons, Inc.”®

widely, from less than one per year to several per day,'*"*
and cataplexy-like phenomena may occur in narcoleptic and
non-narcoleptic patients, further complicating reporting and
diagnosis.'3-26:28.30

Guidelines for management of narcolepsy recommend
first-line treatment with sodium oxybate (gamma hydroxy-
butyrate) for both EDS and cataplexy in narcolepsy, and
modafinil for EDS in narcolepsy.’'** Both agents are approved
for these indications by the United States Food and Drug
Administration; the European Medicines Agency has also
approved modafinil for treatment of EDS in narcolepsy, and
sodium oxybate for cataplexy and EDS in adults with narco-
lepsy.*** Other pharmacologic therapies with less support-
ing data, which lack approval for narcolepsy but have been
traditionally used, include amphetamines and amphetamine-
like stimulants for EDS and antidepressants for cataplexy.’'*?
Clinical studies of agents to treat EDS, cataplexy, and nar-
colepsy have used a variety of instruments for diagnosis and
efficacy assessment, highlighting that an unmet need still
exists for standardized and easily administered instruments
for screening/diagnosis of narcolepsy, as well as to assess the
effects of treatment over time with application for both clini-
cal practice and clinical studies. Ideally, screening/diagnosis
instruments would be brief, easy for patients to understand
and for physicians to score, and would identify or rule out
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Figure 2—Box plot graphics of the Ullanlinna Narcolepsy
Scale score distributions in patients with narcolepsy (mean
217.3; 95% confidence interval 24.4-33.1; range 14-41) and
7 comparison groups.
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Reprinted from Journal of Sleep Research, Vol 3(1), Hublin C, et al. The
Ullanlinna Narcolepsy Scale: validation of a measure of symptoms in the
narcoleptic syndrome, pages 52-59, Copyright 1994, with permission of
John Wiley & Sons, Inc.*

the need for further electrophysiological or laboratory test-
ing. The following is a review of patient-reported measures
that have been used for the assessment of narcolepsy, mainly
in clinical trials, with the goal of summarizing existing scales
and identifying areas where additional screening and clinical
practice scales would be useful. This review, which reflects
the experience and knowledge of the authors in the clinical
setting, is qualitative rather than a more formal, structured,
or systematic review, and therefore does not necessarily
include all patient-reported measures that potentially may be
used for evaluation of narcolepsy.

SCALES FOR SCREENING AND DIAGNOSIS

Epworth Sleepiness Scale

Developed in 1991 by Johns,* the Epworth Sleepiness Scale
(ESS) is the most widely used standardized tool for patient-
reported measurement of EDS, regardless of etiology. The ESS
consists of eight questions related to specific activities of daily
life, with each rated as to how likely the patient is to “doze
off or fall asleep” on a four-point scale from 0 (“would never
doze”) to 3 (“high chance of dozing”). The total score range is
0-24; a cutoff score higher than 10 has been reported to have a
sensitivity for EDS of 93.5% and a specificity of 100%, which
is greater than the corresponding values for the MSLT (94.5%
and 73.3%, respectively, at < 8 minute cutoff) and mainte-
nance of wakefulness test (MWT) (20-minute MWT; 84.3%
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and 98.4%, respectively, at < 12 minute cutoff).”” In patients
with narcolepsy/cataplexy, mean ESS scores of 17 to 20 have
been consistently reported, and these scores are significantly
greater than those of healthy controls and patients with other
hypersomnias.®'53%3

A systematic literature review found that among 35 stud-
ies that evaluated the psychometric properties of the ESS in
adults, the study quality ranged from excellent to poor, with
the majority rated as fair.** Most studies were of patients with
obstructive sleep apnea (OSA) and/or insomnia, but several
included narcolepsy. Although internal consistency was good
(Cronbach alpha 0.73-0.86), pooled correlations with other
constructs ranged from moderate for the MWT (tho = —0.43)
to weak for the MSLT (rho =—0.27) and OSA-related variables
(tho 0.11-0.23); evidence for test-retest reliability was also
lacking.*?

A major gap in the psychometric data for the ESS with
respect to narcolepsy, given that most patients experience onset
of symptoms during childhood or adolescence, is a paucity of
validation studies in pediatric populations. Although modified
versions of the ESS for use in children have been reported,**
psychometric studies demonstrating their validity for use as
an indicator of EDS in pediatric populations are still lacking.

The Ullanlinna Narcolepsy Scale

The Ullanlinna Narcolepsy Scale (UNS) was developed by
Hublin et al.** to find a simple method for identifying symp-
toms typical of the narcoleptic syndrome and distinguish them
from symptoms of other conditions that mimic narcolepsy.
The UNS is an 1l-item questionnaire that assesses EDS and
cataplexy, with 7 items measuring sleep latency and propen-
sity to fall asleep in various situations, and 4 items addressing
typical manifestations of cataplexy occurring “when laughing,
becoming glad or angry in an exciting situation.” Responses
are scored from “Never” (0) to “Daily” or “Almost daily/Sev-
eral times daily” (4), with a total score range of 0 to 44 and
higher scores indicating worse outcomes.

The initial validation study of the UNS was conducted
in patients with narcolepsy and cataplexy and 7 comparison
groups of patients with other conditions that could be asso-
ciated with EDS (including OSA, multiple sclerosis, and
depression), but did not necessarily have EDS. In the narco-
lepsy/cataplexy patient group, the mean UNS score of 27.3
was higher than in the other disease comparison groups (Fig-
ure 2). Using 14 as a cutoff score, which was the lowest value
among the narcolepsy patients, the UNS demonstrated a sen-
sitivity of 100% and specificity of 98.8% in the 435 patients
studied.*

Although a validation study of a Chinese version of the UNS
reported that the mean (standard deviation [SD]) score of 18.6
(4.7) in narcolepsy patients was substantially lower than the
score of 27.3 reported by Hublin et al.,** it still significantly
differentiated narcolepsy patients from the comparison groups
(P < .001). Additionally, the Chinese version also reported
high sensitivity (94.1%) and specificity (93.5%).

In contrast, a study by Sturzenegger and Bassetti'® reported
a mean UNS score in patients with narcolepsy that was similar
to the original validation study but reported a low specificity
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Figure 3—Cataplexy Emotional Trigger Questionnaire.
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1. | Have you EVER experienced sudden muscle
weakness when you laugh?

If NO, thank you for answering.
You do not need to continue.

If YES, please continue.

During your episodes of muscle weakness, No | Yes

2.| Can you hear?

3. | Does your speech ever become slurred?

4. | Is your head affected?

5. | Is your whole body affected?

Reprinted from Journal of Clinical Sleep Medicine, Vol 3(1), Moore
WR, et al. Cataplexy Emotional Trigger Questionnaire (CETQ) — a brief
patient screen to identify cataplexy in patients with narcolepsy, pages
37-40, Copyright 2007, with permission of the American Academy of
Sleep Medicine.*

(56%), despite a high sensitivity (98%) using a cutoff value
higher than 14. However, the low specificity may have been
related to the inclusion in the study of patients with non-nar-
coleptic hypersomnia. Although the UNS is the most widely
used narcolepsy screening instrument, its inconsistent speci-
ficity and length of 11 items suggest it may be less than optimal
for the clinical setting.

Stanford Center for Narcolepsy Sleep Inventory

The Stanford Sleep Inventory (SSI) is a 146-item question-
naire, divided into 9 sections, that attempts to comprehen-
sively capture the demographic and clinical characteristics
of patients with narcolepsy. Sections 1 and 2 report demo-
graphic information; section 3 comprises ESS questions;
section 4 addresses various sleep disturbances; section 5
includes 51 items on cataplexy; sections 6, 7, and 8 address
hypnagogic hallucinations, sleep paralysis, and automatic
behavior, respectively; and section 9 invites the patient to
add any further remarks or information.?® Because the length
of the questionnaire precludes its use in daily clinical prac-
tice, the cataplexy section was evaluated for use as a self-
administered questionnaire to screen for definite cataplexy.*
Although the cataplexy section was found to be a valid mea-
sure, the number of questions, 51, makes it unwieldy for
regular use in the clinical setting. However, factor analysis
and stepwise logistic regression analysis further identified
“telling a joke,” “laughter,” and “anger” as the three stron-
gest predictors of cataplexy, and these factors were confirmed
using receiver operating characteristic curve analysis. Based
on these results, a prospective decision-tree algorithm was
devised to classify patients with clear-cut cataplexy,” but this
algorithm is not proven and hence is not widely accepted nor
frequently used in clinical practice.

Figure 4—The Swiss Narcolepsy Scale.

Question Factor
1 Inability to fall asleep +6
2 Being unrefreshed in the morning +9
3 Taking a nap at noon -5
4 Knee buckling during cataplexy -1
5 Sagging of the jaw during cataplexy -13

Q1 How often are you unable to fall asleep?
[1] never [2] rarely (less than once a month)
[3] sometimes (1 to 3 times a month)
[4] often (1 or 2 times a week) [5] almost always

Q2 How often do you feel bad or not well rested in the
morning?
[1] never [2] rarely (less than once a month)
[3] sometimes (1 to 3 times a month)
[4] often (1 or 2 times a week) [5] almost always

Q@3 How often do you take a nap duringthe day?
[1]1 never [2] would like, but cannot [3] 1-2 times a week
[4] 3-5 times a week [5] almost daily

Q4 How often have you experienced weak knees/buckling of
the knees during emotions like laughing, happiness, or
anger?
[1] never [2] rarely (less than once a month)

[3] sometimes (1 to 3 times a month)
[4] often (1 or 2 times a week) [5] almost always

Q@5 How often have you experienced sagging of the jaw during
emotions like laughing, happiness, oranger?
[1] never [2] rarely (less than once a month)
[3] sometimes (1 to 3 times a month)
[4] often (1 or 2 times a week) [5] almost always

Calculation:

Narcolepsy score=(6-Q1)+(9-Q2)—(5-Q3)—(11-Q4)-(13-Q5)+20
Evaluation/Analysis:

Narcolepsy score < 0: narcolepsy

Narcolepsy score > 0: non-narcoleptic hypersomniac

Adapted from Journal of Sleep Research, Vol 13(4), Sturzenegger
C, Bassetti CL. The clinical spectrum of narcolepsy with cataplexy: a
reappraisal, pages 395-406, Copyright 2004, with permission of John
Wiley & Sons, Inc.’®

Cataplexy Emotional Trigger Questionnaire

The data generated by the validation study of the cataplexy
section of the SSI were used as the basis for a short screening
questionnaire, the Cataplexy Emotional Trigger Questionnaire
(CETQ; Figure 3).° In addition to the SSI data that focus on
the types of triggers as the strongest predictors of cataplexy,
the CETQ also drew from another study that administered the
SSI to 55 patients with narcolepsy/cataplexy and 47 compara-
tors with OSA and found that 2 physical manifestations of a
cataplexy attack, slurred speech and difficulty hearing, were
also significant predictors.*64”

A pilot validation study of the CETQ demonstrated that
Question 1 (“Have you ever experienced sudden muscle weak-
ness when you laugh?”’) provided the highest sensitivity (94%;
95% confidence interval, 86% to 98%) and specificity (99%;
95% confidence interval, 93% to 100%), and that addition of
the other questions did not result in improved discrimination.
The authors concluded that these results demonstrated that a
short and simple screening instrument using either only Ques-
tion 1 or the full CETQ, depending on the circumstances, can
improve recognition of cataplexy in a sleep center setting, and
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differentiate cataplexy-like symptoms in disorders other than
narcolepsy from definite cataplexy.*® However, despite these
promising results, the CETQ has not been widely used.

Swiss Narcolepsy Scale
The Swiss Narcolepsy Scale (SNS) is a 5-question narcolepsy
screening instrument developed by Sturzenegger et al.,'5®
with 3 items addressing EDS and 2 for cataplexy, scored with
negative and positive values (Figure 4). Although brief, the
questions aim at multiple aspects of sleep-wake habits and
symptoms to provide a potentially more extensive clinical
assessment. The initial validation study, which compared the
SNS with the UNS in 57 patients with narcolepsy/cataplexy,
56 with non-narcoleptic hypersomnia, and 40 healthy controls,
suggested that an SNS score less than zero had similar sensi-
tivity (96%) and higher specificity (98%) for narcolepsy than
the UNS value higher than 14, which had 98% and 56% sensi-
tivity and specificity, respectively.”®

A larger follow-up study evaluated SNS, UNS, and ESS
in 33 patients with narcolepsy/cataplexy (26 with CSF hypo-
cretin-1 assessment) and 142 patients with EDS due to a wide
variety of other sleep disorders.* This study confirmed the
validity of the SNS for identifying narcolepsy, both overall, as
well as in the subgroup with low CSF hypocretin, and demon-
strated superior specificity relative to the other measures. An
additional study again compared these three measures for pre-
diction of narcolepsy in 80 patients with narcolepsy/cataplexy
and 111 patients with EDS due to various non-narcoleptic sleep
disorders.*® This study reported sensitivity and specificity for
the SNS (score less than zero) of 89% and 88%, whereas the
UNS (score of 14 or higher) had corresponding values of 100%
and 62%, respectively. The ESS (score of 14 or higher) had a
sensitivity of 91% and specificity of 54%. Among patients with
low hypocretin-1, sensitivity was slightly higher for the SNS,
although values for the UNS and ESS were similar to those
observed in the overall population. Hence, this latter study
supported previous findings suggesting the superiority of the
SNS, especially for those with low CSF hypocretin.

ASSESSING EFFECTS OF TREATMENT

Associated with the need for useful screening instruments
for narcolepsy is the need for measures than can demonstrate
sensitivity to change (improvement or worsening) in order to
evaluate patient response to treatment. Ideally, such measures
could be mapped to the minimal clinically important differ-
ence (MCID), which identifies the minimum change that
is perceived by the patient as being of clinical importance,
and is a key metric both for patient care and clinical trials of
therapies.*

Studies evaluating narcolepsy therapies have used a vari-
ety of efficacy measures that include the MWT, MSLT, ESS,
actigraphy, and Global Impression of Change from the clini-
cian and patient perspectives.”’ Polysomnographic data have
also been used to measure changes in sleep architecture, such
as increased duration in stage 3 and 4 sleep, whereas cataplexy
has largely been measured by change in number of weekly
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attacks.’® However, because most of these measures are not
narcolepsy specific, and some are objective measures requiring
in-clinic testing, they do not help patients capture and record
specific aspects of their experience with narcolepsy. It should
also be noted that the MCID has not been determined for any of
the measures that have been used to evaluate treatment effects
in patients with narcolepsy.

Narcolepsy Symptom Status Questionnaire

The Narcolepsy Symptom Status Questionnaire (NSSQ) was
introduced by Mitler et al.> in 1982 in an attempt to better
evaluate and quantify treatment efficacy. This measure is in
the form of a questionnaire that uses a 7-point scale to quantify
the severity of 5 common narcolepsy symptoms (sleepiness,
sleep attacks, cataplexy, sleep paralysis, and hypnagogic hal-
lucinations) during 12 daily situations and mood states (work-
ing, driving, sitting, watching television, exercising, lying in
bed, excitement, boredom, anger, sadness, and tension). Val-
ues for each symptom range from 12 (“No symptom”) to 84
(“Severe”). The initial study using this instrument, conducted
in 10 patients with narcolepsy and 8 healthy volunteers, found
that following treatment (unspecified), the change in total
NSSQ score was consistent with improvements in MWT and
MSLT. However, a subsequent study found that the NSSQ did
not consistently correlate with other outcomes, such as the
MWT.* However, no formal validation studies of the NSSQ
have been reported in the literature. Additionally, because of
the number of items in the questionnaire, the NSSQ may result
in an administrative burden that is unlikely to be acceptable in
daily clinical practice.

Narcolepsy Symptom Assessment Questionnaire

The Narcolepsy Symptom Assessment Questionnaire (NSAQ)
consists of 26 items that evaluate the main symptoms of narco-
lepsy, including sleep disturbances and ability to concentrate.
Individual symptoms of cataplexy, EDS, hypnagogic hallu-
cinations, sleep paralysis, and disrupted nighttime sleep are
rated as “Increased,” “Decreased,” or “Remains the same,” and
items evaluating overall narcolepsy status, overall sleep qual-
ity, and concentration are rated using a five-point Likert-type
scale of “Much improved” to “Much worse.”>* The measure
addressing the ability to concentrate is unusual for narcolepsy
assessments. However, this outcome may represent an under-
recognized but important problem in narcolepsy patients,
because it reflects a frequent complaint of “brain fog” by
patients with narcolepsy.*

Although the NSAQ has yet to be validated, it has been used
in two trials of sodium oxybate for treatment of narcolepsy
symptoms in order to provide a patient-reported perspective
that complemented objective outcome measures.>*

OTHER CONSIDERATIONS

Although a number of screening, diagnostic, and treatment-
monitoring measures have been developed and evaluated for
narcolepsy, it is notable how little attention has been given to
addressing their efficacy and utility for use in the pediatric
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population. Parents/caregivers or other proxy responders may
have been allowed to answer for children unable to understand
the instruments reviewed, but this factor introduces a num-
ber of variables and uncertainty that could affect accuracy
of reporting. Thus, measures are needed that not only can be
administered to pediatric patients but have also been validated
for use by proxies. Moreover, the question still remains of
whether the language describing cataplexy, such as “muscle
weakness,” and other symptoms, including restless legs syn-
drome, hallucinations, and fatigue, has been sufficiently refined
so that a consistency of data and outcomes may eventually be
obtained through commonly used measures across responder
populations. Measures used in clinical practice might also vary
from those used in academic research settings with respect to
comprehensiveness, detail, recall periods, and other factors.
Perhaps pertinent to this goal is the development and valida-
tion of parallel measures for use in these two settings, with the
differences reflecting language and detail appropriate for each.

CONCLUSIONS

There remains a paucity of validated, patient-reported mea-
sures specific for narcolepsy and its symptoms. The ESS
continues to be an important outcomes measure, and several
narcolepsy-specific scales have demonstrated utility, such as
the UNS, SNS, and NSAQ, but further validation is required.
Although these narcolepsy-specific scales may identify narco-
lepsy with cataplexy, or type 1 narcolepsy, there are currently
no validated questionnaires to identify narcolepsy without
cataplexy, or type 2 narcolepsy (see Table S1 in the supple-
mental material). Thus, there remains a need for short, easily
understood, and validated instruments that can be readily used
in clinical practice to distinguish narcolepsy symptoms from
those of other hypersomnias and for assessing these symptoms
during treatment. Ideally, scales demonstrating sensitivity to
change must also not only incorporate the patient’s perspec-
tive and provide an estimate of the MCID, but also enable
assessment of frequency versus severity of cataplexy. The
importance of cataplexy as a symptom further suggests that a
measure analogous to the ESS needs to be developed for this
key symptom. Although it can also be suggested that the SNS
may be an appropriate measure for screening and NSAQ for
assessing treatment effects, further validation of these mea-
sures is required.

ABBREVIATIONS

CETQ, Cataplexy Emotional Trigger Questionnaire
CNS, central nervous system

CSF, cerebrospinal fluid

EDS, excessive daytime sleepiness

ESS, Epworth Sleepiness Scale

MCID, minimal clinically important difference

MSLT, multiple sleep latency test

MWT, maintenance of wakefulness test

NSAQ, Narcolepsy Symptom Assessment Questionnaire
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NSSQ, Narcolepsy Symptom Status Questionnaire
OSA, obstructive sleep apnea

SD, standard deviation

SNS, Swiss Narcolepsy Scale

SOREMPs, sleep-onset rapid eye movement periods
SSI, Stanford Sleep Inventory

UNS, Ullanlinna Narcolepsy Scale
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