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Summary
Aim: The aim of the study was to verify the suitability of the Narcolepsy Severity Scale (NSS) as a basic 
clinical tool for determining the subjective severity of the disease in patients with narcolepsy type 1 
(NT1) in the Czech Republic. Set and Methods: A total of 78 patients from 2 sleep centers with a 
diagnosis of NT1 (29 men, 49 women, mean age 36.1± 11.7 years, range 18-71 years, of whom 51 were 
treated n= ) completed the NSS scale consisting of 15 questions focusing on the occurrence, 
frequency, and impact on daily  of all major narcoleptic symptoms. At the same time, they were 
instructed to complete the Epworth Sleepiness Scale (ESS), the Fatigue Severity Scale (FSS), the Hospital 
Anxiety and Depression Rating Scale (HADS) and a short version of the Quality of Life Questionnaire (SF-
36). RESULTS: The NSS scale shows good internal consistency of the questionnaire using Cronbach's α, 
which is 0.80 for the whole cohort of NT1 patients, 0.79 for the treated group and 0.82 for the 
untreated . The Keiser-Meyer-Olkin index for the entire cohort is 0.73, confirming sufficient structural 
validity of the questionnaire. There was no significant difference in the NSS scores of treated and untreated 
patients, however, the correlation of the total NSS score with ESS (ρ= 0.61; p< 0.0001) and FSS (ρ= 
0.4438; p< 0.0001) was confirmed. Conclusion: the NSS is a convenient and easily applicable clinical tool 
to determine the subjective severity of the disease, it well captures the main narcoleptic symptoms 
and assesses their impact on daily activities.

Abstract
Aim: The aim of the study was to verify the applicability of the Narcolepsy Severity Scale (NSS) as a 
basic clinical tool for determining the subjective severity of the disease in patients with narcolepsy 
type 1 (NT1) in the Czech Republic. Patients and methods: A total of 78 patients from 2 sleep centers 
with a diagnosis of NT1 (29 men, 49 women, mean age 36.1 ± 11.7 years, range 18-71 years, N= 51 
were treated) completed the NSS scale consisting of 15 questions focusing on the occurrence, 
frequency, and impact on daily activities of all major narcoleptic symptoms. At the same , they were 
instructed to complete the Epworth Sleepiness Scale (ESS), the Fatigue Severity Scale (FSS), the 
Hospital Anxiety and Depression Rating Scale (HADS) and a short version of the Quality of Life 
Questionnaire (SF-36). Results: The NSS scale shows good internal consistency of the questionnaire using 
Cronbach's α, which is 0.80 for the whole cohort of NT1 patients, 0.79 for the treated group and 0.82 for 
the untreated group. The Keiser-Meyer-Olkin index for the entire cohort is 0.73, confirming sufficient 
structural validity of the questionnaire. There was no significant difference in the NSS scores of treated 
and untreated patients; however, the correlation of the total NSS score with ESS (ρ = 0.61; P < 0.0001) 
and FSS (ρ = 0.4438; P < 0.0001) was confirmed. Conclusions: The NSS is a convenient and practical clinical 
tool for determining the subjective severity of the disease, well capturing the main narcoleptic 
symptoms and assessing their impact on daily activities.
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Home
Narcolepsy type 1 (NT1), formerly known as 
narcolepsy with cataplexy, is a rare 
neurological disorder

with an estimated prevalence in the general 
population between 0.03-0.05% [1,2]. Its 
pathophysiological basis is immune-
mediated   loss/dysfunction

hypocretin neurons in the post- sterolateral 
hypothalamus in individuals who are 
genetically predisposed to develop the 
disease [3].
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The main clinical symptoms include excessive 
daytime sleepiness (EDS) with typical 
insurmountable daytime sleep attacks, cataplexy, 
hypnagogic ha- lucinations, sleep paralysis and 
poor quality night sleep [4]. However, these 
symptoms are not always fully expressed in all 
patients [5,6]. In clinical practice, we encounter a 
high variability not only in their actual 
occurrence, but  in the intensity of the 
difficulties and the degree to which daily  are 
affected. Symptoms are not always completely 
typical - it is difficult to quantify them and 
therefore to assess the severity of narcolepsy in 
a consistent manner. In some , this ambiguity 
can even lead to a delay of many years between 
the onset of symptoms and the correct 
diagnosis [6], significantly reduces the quality of 
life of patients with narcolepsy [7].

Therefore, there is a need to introduce a 
simple clinical screening tool that would allow 
the assessment of the frequency/severity of 
individual symptoms and their overall impact 
on daily activities, as well as being a suitable 
tool for assessing the effect of treatment. 
Compared to older questionnaires used so far, 
such as the Epworth Sleepiness Scale (ESS), 
the Ullanlinna Narcolepsy Scale, the Stanford 
Sleep Inventory, or the Swiss Narcolepsy Scale 
[8-10], the Narco- lepsy Severity Scale (NSS) of 
the French authors from 2017 [11] better 
meets these requirements. Our aim was to 
validate its psychometric properties in a 
cohort of NT1 patients in the Czech Republic 
and to determine whether it reflects the 
difficulties that patients present with with 
respect to their daily activities.

Methodology
Participants
The cohort consisted of 78 adult patients with 
NT1 from 2 sleep centres (65 patients from 
the Centre for Sleep and Wakefulness 
Disorders of the 1st Faculty of Medicine of the 
Charles University, 13 patients from the 
Department of Sleep Medicine of the National 
Institute of Sleep Medicine, Klecany and 3. The 
patients were either patients with a previously 
established diagnosis who were invited for 
regular follow-up examinations as part of 
clinical follow-up. In all patients, the diagnosis 
was made on the basis of the current 
International Classifi- cation of Sleep Disorders 
(ICSD-3) criteria: unpredictable daytime sleep 
attacks > 3 months, unequivocal cataplexy, 
mean sleep latency on the Multiple Sleep 
Latency Test (MSLT) ≤ 8 min

with the finding of≥ 2 periods of REM sleep 
(the finding of REM sleep in the first 15 min after 
falling asleep during the night can replace 1 
period of REM sleep in MSLT), e.g. 
cerebrospinal fluid hypocretin level ≤ 110 
pg/ml [4]. All patients were found to have the 
DQB1*0602 allele of the HLA system.

Data collection
The English version was provided to the 
researchers for the study by MAPI Research 
Institute, Lyon, France (No 218774). First, a 
double back-translation of the NSS from 
English to English was performed by a 
bilingual native speaker and sleep medicine 
specialists from both cen- ter (JB, KS, SN). The 
translation was merged and discussed until 
consensus was reached. Subsequently, 5 
patients were selected and to comment on 
whether the questions were clear and 
understandable, which they unanimously 
confirmed.

The Narcolepsy Severity Scale consists of 15 
on the 5 main narcoleptic symptoms: sleep 
attacks and somnolence (7 questions), 
cataple- xia (3 questions), hypnagogic 
hallucinations (2 questions), sleep paralysis (2 
questions), and poor quality night sleep (1 
question). All questions refer to the last month 
of the disease [12]. The questions assessing 
the frequency of symptoms could be 
answered using a 6-point Likert scale from 0 
to 5, and the other questions assessing the 
impact of symptoms on daily functioning 
using a 4-point Likert scale from 0 to 3. The 
total score was the sum of the scores for all 
questions, with a range of 0-57, with higher 
scores indicating greater severity of illness. In 
2020, based on the total NSS score, a 
classification of narcoleptic symptoms was 
proposed as 0-14 mild, 15-28 moderate, 29-42 
severe
and≥ 43 very difficult [12,13].

Only question 7 was found to be irrelevant:
"To what extent do these sudden daytime falls 
asleep affect your ability to drive a car?", 
because in the Czech Republic, under-
compensated narcolepsy is not compatible with 
driving. Non-licensed drivers as well as those 
who do not experience this limitation 
consistently responded: 'Does not affect me at 
all/I do not drive for other reasons' (= 0 points), 
which may bias the information towards the 
actual impact of daytime sleepiness on 
driving. The questionnaire was presented to 
patients during a diagnostic stay in the sleep 
laboratory or during an ambu- lant 
examination as part of long-term follow-up. 
No patient completed the questionnaire 
repeatedly.

In addition to the NSS, patients completed 
the following questionnaires: the ESS [14], the 
Fatigue Severity Scale (FSS), the Fatigue Se-

verity Scale (FSS) [15], the Quality of Life 
Questionnaire-36 (SF-36) [16] and the 
Hospitalization Anxiety and Depression Rating 
Scale (HADS) [17].

Statistical methods
A two-sample t-test was used to compare the 
overall NSS questionnaire scores between the 
selected patient groups. The duration of 
disease between treated and untreated 
patients was compared using the non-
parametric Mann-Whitney U test. The 
nonparametric Spearman's correlation 
coefficient was used to express the correlation 
of variables. Consistency of the NSS 
questionnaire was assessed by Cronbach's α 
coefficient and Keiser-Meyer-Olkin index. P-
values less than 5% were considered 
statistically significant. The analysis was 
performed using the statistical software R, 
version 4.2.1 (R Core Team, Auc- kland, New 
Zealand).

Results
Demographic and descriptive data
The study included 78 patients with NT1 dia- 
gnosis (29 men, 49 women, mean age 36.1± 
11.7 years, range 18-71 years), body mass
index (BMI) 23.9± 5.6 (range 19.1-37.2). The 
average age at onset was 20 years, 38 patients 
(49%) had their first symptoms before the age of 
18 years, and the average duration of the 
disease was 16 years. Hypnagogic hallucinations 
were reported by 35 patients (45%), sleep 
paralysis by 32 patients (42%). Of the total 
number of participants, 51 patients were 
currently being treated, of whom 28 patients 
were treated with modafinil, 8 patients were 
taking methylphenidate, 13 patients were taking 
sodium oxybate, 2 patients were taking pitolisant, 
13 patients were taking tricyclic antidepressants 
(11
mipramine, 1× melipramine, 1× tianepine), 8 
patients were treated with selective serotonin 
reuptake inhibitors (SSRIs) (escitalopram, 
citalopram, fluoxetine, sertraline), 5 with 
venlafaxine, 3 patients took ad hoc clo- 
nazepam at night and 1 patient took trazodone 
at .

The mean NSS score in the study cohort of 
NT1 patients was 26.94± 9.86 points (range 7-
50 points). Of the total patients, 11 (14%) 
showed mild symptoms (0-14 points) and 35 
(45%) showed moderate symptoms 15-28 
points),
27 (35%) severe (29-42) and 5 patients (6%) 
very severe (≥43 points). Mean scores± 
standard deviation (standard de- viation; SD) 
of individual questions for all patients and 
separately for treated (n = 51) and untreated
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Table 1: Mean Narcolepsy Severity Scale score (± standard deviation) for all patients and for treated/untreated patients with 
narcolepsy type 1.

7. To what extent do these sudden daytime falls asleep affect your 
ability to drive? 0.52± 0.91 0.45± 0.90 0.67± 0.92 NS

n - number; NS - not significant

Narcolepsy severity scale n= 78 Healing (n= 51) Untreated (n= 27) p< 0.05

1. How often do you feel an overwhelming need for sleep during the day? 4.33± 1.15 4.43± 1.20 4.12± 1.03 NS

2. Are you worried about falling asleep during the day (without noticing it, 
suddenly)?

1.60± 0.98 1.65± 0.96 1.52± 1.05 NS

3. How significantly do these sudden falls asleep interfere with your 
work/activities?

2.28± 1.04 2.25± 1.00 2.33± 1.14 NS

4. How significantly do they interfere with your social and family life? 1.33± 0.98 1.39± 0.98 1.22± 1.01 NS

5. How do you generally feel after such a sudden daytime sleep? 1.25± 0.65 1.27± 0.70 1.22± 0.58 NS

6. How long after a sudden daytime fall asleep does another sudden fall asleep 
occur?

2.45± 1.70 2.73± 1.72 1.93± 1.54 NS

8. How often do you have episodes of generalized cataplexy? [abbreviated] 1.97± 1.85 2.39± 1.83 1.19± 1.64 NS

9. How often do you have episodes of partial cataplexy? [abbreviated] 2.83± 1.72 3.02± 1.64 2.48± 1.85 NS

10. To what extent is your work, social or family life affected by episodes of 
cataplexy? 1.10± 0.93 1.18± 0.97 0.96± 0.85 NS

11. How often do you have hallucinations when falling asleep or waking up? 2.08± 1.74 2.16± 1.80 1.93± 1.66 NS

12. To what extent do these hallucinations bother you? 1.06± 1.02 1.20± 1.11 0.81± 0.79 NS

13. How often do you have sleep paralysis when falling asleep or waking up? 1.51± 1.59 1.53± 1.63 1.48± 1.53 NS

14. To what extent do episodes of sleep paralysis bother you? 0.90± 1.05 1.00± 1.11 0.70± 0.91 NS

15. How disturbed is your night's  at the moment? 1.62± 0.93 1.73± 0.87 1.41± 1.01 NS

=The treated patients were not significantly 
different from the untreated patients in terms 
of age, sex, BMI or age at disease onset. The 
treated patients had a mean disease duration 6 
years longer (p = 0.0379). There was no 
significant difference in the incidence of 
hypnagogic hallucinations or sleep paralysis 
between the treated and untreated NT1 
groups.

The mean ESS score was 17.1± 4.4 points 
(range 7-24), the mean FSS score was 41.5± 
11.6 points (range 10-63), HADS-
-A: 6.1± 4.1 (0-17), HADS-D: 4.9± 4.2 (0-
18), SF-16 physical health: 72.1 ± 15.2 (35-96),
SF-36 mental : 58.7± 15.9 (9-89).

Psychometric properties of the 
questionnaire The internal consistency of the 
questionnaire was confirmed by Cronbach's α, 
which 0.80 for the whole cohort of NT1 
patients, 0.79 for the group of treated patients 
and 0.82 for the group of untreated patients. 
Keiser-
-Meyer-Olkin index for the whole cohort is 
0.73, which confirms sufficient structural 
validity of the questionnaire.

NSS total scores correlated significantly 
with questions directly to sleepiness 
(questions 1-4 + 6; Figure 1) - NSS vs. NSS1 
(p= 0.0004), NSS2 (p< 0.0001),

NSS3 (p= 0.0328), NSS4 (p< 0.0001),
NSS6 (p< 0.0001) - and other narcoleptic 
symptoms (for questions 5 + 8-15 p< 0.0001 
in all cases), only question 7 did not show a 
significant correlation with the total NSS score 
(p = 0.2312).

The results further confirmed a higher overall 
NSS score in patients with current cataplexy 
(Figure 2).

There was no significant difference in NSS 
scores between treated and untreated 
patients (28.37± 9.65 vs. 24.22± 9.86; p= 
0.0806).
There was no significant correlation of the 
total NSS score with age at onset or duration 
of disease. However, the correlation between 
the NSS total score and the ESS scale (ρ = 
0.61; p < 0.0001) and also between the NSS 
total score and the FSS scale (ρ= 0.4438; p< 
0.0001) was confirmed (Figs. 3, 4).

ESS significantly correlated with FSS (p= 
0.0025) but did not correlate with HADS or SF-36 
scores.

Discussion
This study demonstrated good psychometric 
properties of the Czech variant of the NSS in 
the following cohort of NT1 patients.

The α test confirmed the high level of internal 
consistency of the questionnaire and its good 
reliability. In terms of convergent validity, there 
is a significant correlation between the total 
NSS and ESS and FSS scores.

The mean NSS score in our NT1 patients 
was 26.94 ± 9.86, which is consistent with the 
French study of 21.57± 8.54 [11] and the 
Chinese validation study in adult NT1 patients 
of 25.44 ± 11.21 [18]. These mean scores 
correspond to moderate symptoms in the 
NSS scale. The most recent study to evaluate 
the psychometric properties of the NSS to 
date is the version translated into Brazilian 
Portuguese, which has a higher total score 
(33.94± 11.23) and falls into the category of 
severe narcolepsy symptoms [19]. The authors 
themselves explain this difference by the 
poorer availability of narcolepsy treatment in 
Brazil [19].

Excessive daytime sleepiness is usually an 
ini- cial symptom of NT1 regardless of age at 
disease onset and is also the main persistent 
and disabling symptom encountered in long-
term follow-up [20]. The ESS is a basic, widely 
used questionnaire for the assessment of 
excessive daytime sleepiness regardless of its 
etiology [14]. In the literature, the mean ESS 
score in pa- tients is consistently reported.
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Fig. 1. Correlation of the NSS total score and the NSS excessive daytime sleepiness questions (ρ= 0.9340; p< 0.0001).
NSS - Narcolepsy Severity Scale
Fig. 1. Correlation of NSS total score and questions targeting excessive daytime sleepiness by NSS (ρ= 0.9340; P< 0.0001).
NSS - Narcolepsy Severity Scale

cients with NT1 between 17 and 20 points 
[12,21], which is consistent with our findings. 
However, this scale focuses exclusively on 
sleepiness and omits other narcoleptic 
symptoms, i.e., it does not predict the full 
severity of the disease. As shown in Figure 2, 
the presence of ca- taplexia plays a significant 
role in the subjective assessment of the 
severity of narcolepsy. Disadvantages of the 
ESS include its low correlation with MSLT scores 
and moderate correlation with Maintenance of 
Wakefulness Test (MWT) scores. Evidence of 
test-retest reliability is also lacking [22]. Our 
evidence of a correlation between ESS scores 
and total NSS scores

Fig. 2. Total NSS score in groups of patients 
with and without current cataplexy
(p< 0.0001).
NSS - Narcolepsy Severity Scale
Fig. 2. NSS total score in the groups of 
patients with and without current 
occurrence of cataplexy (P< 0.0001). 
NSS - Narcolepsy Severity Scale

is confirmed by the original work [11] and by 
two validation studies conducted so far, the 
Chinese 18] and the Brazilian [19]. In our 
patient group, there was a simultaneous 
correlation of individual sleepiness-related 
questions with the total NSS score, as well as a 
correlation with the severity of daytime 
fatigue.

The Ullanlinna Narcolepsy Scale (UNS) has 
been used as a screening method for 
narcoleptic symptoms and their differentiation 
from symptoms of other diseases that may 
mimic narcolepsy [23-25]. However, its 
disadvantage is inconsistent specificity in 
different studies [23-25]. Another tool for 
assessing narcoleptic symptoms is the 
Stanford Sleep Inventory (SSI), which is not 
applicable in routine clinical practice because 
of its 146 questions [26]. The last of the scales 
used is the Swiss Scale with 5 questions (3 
questions relate to sleepiness and 2 questions 
relate to cataplexy) [8],  is considered a 
suitable method but does not cover the full 
spectrum of symptoms and is not suitable for 
monitoring the effect of treatment. Thus, 
overall, the NSS compares favourably with the 
previously widely used ESS, UNS

sleepiness 
according to the 
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Fig. 3. Correlation between total NSS score and mean ESS score (ρ = 0.61; p < 0.0001).
ESS - Epworth Sleepiness ; NSS - Narcolepsy Severity Scale
Fig. 3. Correlation of NSS total score and ESS score (ρ= 0.61; P< 0.0001).
ESS - Epworth Sleepiness Scale; NSS - Narcolepsy Severity Scale

Fig. 4. Correlation between total NSS score and FSS score (ρ= 0.4438; p< 0.0001).
FSS - Fatigue Severity ; NSS - Narcolepsy Severity Scale
Fig. 4. Correlation of NSS total score and FSS score (ρ= 0.4438; P< 0.0001).
FSS - Fatigue Severity Scale; NSS - Narcolepsy Severity Scale
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and the Swiss Narcolepsy Scale (SNS) appears 
to be a convenient and useful tool.

The NSS was also developed to reduce the 
effect of treatment and to optimise it. The 
French mid-term study as well as two follow-
up studies confirm the suitability of the NSS 
scale for this purpose [12,18,19]. These 
observational cohorts included NT1 patients 
who completed the questionnaire 2 times, 
once as untreated and several months later as 
treated, and a decrease in the total NSS score 
was observed in all of these studies. Our 
cohort did not provide such an opportunity 
for paired testing. Due to the low in- cidency 
of NT1, a sufficiently large cohort of new 
patients could not be created in the Czech 
Republic in a reasonable time to be tested 
repeatedly. Our follow-up of treated and 
untreated patients predominantly remained 
in the moderate-symptom range. There are 
several reasons for the comparable NSS in the 
two groups. The untreated patients were 
mostly not at the beginning of their illness or 
recently diagnosed - they were  who 
previously chosen not to take medication, 
usually because of the mild severity of their 
symptoms. In addition, most of them had the 
possibility of an optimal daily regimen with 
scheduled daily sleep and minimal emotional 
stimuli, which is another reason why they did 
not need long-term pharmacotherapy and 
rated their clinical condition as rather mild. 
The fact that sleepiness - as the main 
symptom of NT1 - and its other clinical 
manifestations were influenced by the 
possibility of a freer scheduling of daytime 
naps and prolonged nighttime sleep during 
the COVID-19 pandemic may also play a role. 
In particular, teleworkers at this time reported 
overall lower sleepiness intensity and fewer 
cat- plexes [27]. Some narcoleptic symptoms 
may also improve as a result of lifestyle 
changes, identification and avoidance of 
exacerbating/triggering factors, and as a result 
of the natural progression of the disease [28- 
30]. The present study did not investigate the 
influence of pande- mania on subjective 
perceptions of the severity of narcolepsy, but 
it cannot be excluded that psychosocial and 
eco- nomic factors associated with narcolepsy 
may have influenced the results of 
correlations of NSS with anxiety/depressive 
experience and self-reported quality of life. 
The persistence of higher NSS scores in 
treated patients may also have been 
influenced by the fact that some patients 
falling into the severe/very severe symptom 
band were not sufficiently pharmaco-
responsive.

In , the NSS presents a short, internally 
consistent and easy-to-apply clinical tool to 
determine

severity of clinical symptoms of narcolepsy 
type 1 and their consequences. Previous 
studies have also demonstrated the 
appropriateness of its use for monitoring the 
effect of treatment.
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