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Abstract

Purpose: This study aimed to provide a summary of the measures to assess narcoleptic symptoms or
complications in pediatric narcolepsy patients.

Methods: We searched in the National Center for Biotechnology Information (NCBI) for measures of narcoleptic
symptoms for pediatric patients. Further review was conducted if relevant questionnaires or information were
mentioned.

Results: There were only two narcolepsy-specific questionnaires, the narcolepsy severity scale and Ullanlinna
Narcolepsy Scale, neither of them was developed or validated in the pediatric population. For cataplexy, all the
measures were study-specific diaries and were not validated questionnaires. For excessive daytime sleepiness, the
Epworth Sleepiness Scale was most frequently used to measure excessive daytime sleepiness in children. For
nighttime sleep, the Children’s Sleep Habits Questionnaire was most frequently used. For depression, the Children
Depression Inventory was the most frequently used. For attention-deficit/hyperactivity disorder, the Child Behavior
Checklist was the most frequently used. For quality of life, KIDSCREEN was most frequently used.

Conclusions: At present, there is a lack of disease-specific and validated questionnaires for pediatric narcoleptic
patients. This need can be met by modifying and adjusting the existing adult questionnaires and developing new
questionnaires for pediatric narcoleptic patients.
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Introduction
Narcolepsy is a life-long neurological disorder with onset
primarily during childhood and adolescence, [1] charac-
terized by excessive daytime sleepiness (EDS), cataplexy,
sleep paralysis, and hallucinations [2].
The two main symptoms of narcolepsy are EDS, with

attacks of irresistible sleep, and cataplexy, defined as
“generally brief, sudden episodes of loss of bilateral
muscle tone with retained consciousness” often triggered
by strong emotions [3]. Noteworthy, apart from the
classical tetrad of symptoms, patients with narcolepsy
also suffer from other symptoms, including disrupted

nocturnal sleep, mood disorder, behavioral and attention
disorders [4]. Among other narcolepsy symptoms, the
reported prevalence is approximately 40–60% for hypno-
pompic or hypnagogic hallucinations, 30–50% for sleep
paralysis, and about 80% of patients report disrupted
nighttime sleep [5, 6]. In adolescents and children, nar-
colepsy is also strongly related to psychiatric complica-
tions, such as mood disorder and attention-deficit/
hyperactivity disorder (ADHD), [7, 8] the irritability and
motor restlessness of narcolepsy children even mimick
the symptom of ADHD [9]. Living with narcolepsy is
also related to a lower quality of life, at the same time, it
may have a substantial socioeconomic impact [10, 11].
Recently, approaches to the management of pediatric

narcolepsy are mostly symptomatically driven, appro-
priate long-term management requires measures to
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monitor symptom severity and their changes following
treatment, as well as monitor the severity of complica-
tions. A variety of subjective tests have been used to
measure the severity of symptoms as well as its response
to treatment [12–14]. However, these instruments were
mostly designed for the adult patients, and may not be
appropriate for the pediatric patients. So the aim of this
review is to provide a summary of self-report or patient-
reported outcome measures which have been used to as-
sess symptoms in pediatric narcoleptic patients, to inves-
tigate the current situation of the usage of these
measures in pediatric narcolepsy assessment.

Materials and methods
The searches of the literature for measures of symptoms
of pediatric narcoleptic patients were performed in June
2018 in National Center for Biotechnology information
(NCBI), the terms used were:”(questionnaire MeSH OR
questionnaire OR diary OR diaries OR scale) AND nar-
colepsy MeSH” with no limits. “questionnaire MeSH OR
questionnaire OR diary OR diaries OR scale) AND
sleepiness”, “questionnaire MeSH OR questionnaire OR
diary OR diaries OR scale) AND depression”, “question-
naire MeSH OR questionnaire OR diary OR diaries OR
scale)AND ADHD”, “questionnaire MeSH OR question-
naire OR diary OR diaries OR scale) AND ( life quality
OR health)”, “questionnaire MeSH OR questionnaire OR
diary OR diaries OR scale) AND (sleep OR insomnia)”,
with limits of 6–18 years old, English, abstract, and last
5 years.
Inclusion criteria were: 1) participants were human ad-

olescents or children. 2) the questionnaires measuring
symptoms or complications of narcolepsy were used in
the study.
Repeated abstract were removed and abstracts were

excluded if the population was not pediatric. Articles
that mentioned a measure that seemed to be an effective
questionnaire but did not give its name were reviewed in
detail to determine the relevant questionnaires.

Results
The existing questionnaires for narcoleptic pediatric
patients
Disease-driven questionnaires
The search for narcolepsy questionnaires returned 387
items, we found that only the narcolepsy severity scale
[14] and the Ullanlinna Narcolepsy Scale [15] were
narcolepsy-specific questionnaires. The narcolepsy sever-
ity scale was a brief, self-report questionnaire consisting
of 15 items, it was developed and validated in a popula-
tion of adult patients with narcolepsy type 1 to measure
the severity of five major narcolepsy symptoms and as-
sess the responsiveness to medications. The Ullanlinna
Narcolepsy Scale is an 11-item scale assessing the two

main features of the narcoleptic syndrome, the abnormal
sleeping tendency and cataplexy. The Ullanlinna
Narcolepsy Scale sum score reliably distinguishes pa-
tients with the narcoleptic syndrome from patients with
sleep apnoea, multiple sclerosis and epilepsy [15].
However, both of them were developed in the adult
population and none of them were validated in the
pediatric population.
Recently, almost no disease-specific questionnaires

exist in the field of pediatric patients with narcolepsy,
which required further research of key interest.

Symptom-driven questionnaires
Although many questionnaires have been widely used to
evaluate the primary symptoms and complications of
narcoleptic children, neither of them was dedicated
questionnaires for specific symptoms of narcolepsy nor
has been validated in the pediatric population. If a scale
measures two or more narcoleptic symptoms, it may be
listed under two or more subheadings.

Questionnaires for primary narcolepsy symptoms
Questionnaires for cataplexy
According to the literature searches, 35 abstracts were
returned and reviewed. All cataplexy questionnaires were
study-specific diaries and were not a validated question-
naire. A study reported the wording of their question,
which is intended for adolescents [16]: “how frequently
have you experienced episodes of sudden muscle weak-
ness when you are having fun, excited, angry or laugh-
ing?” Most researches assessed cataplexy measured the
frequency of attacks, which is accomplished through use
of the study-specific diaries. A few studies measured se-
verity, however, such assessments were based on arbi-
trary scales which have not been validated; for example,
a study used an cataplexy severity rating scale (1 = min-
imal weakness, 2 = voluntarily preventable falls, 3 = falls
to the ground) to measure the severity of cataplexy in
pediatric patients with narcolepsy [17]. Another study
used a four-point rating scale (1 = none, 2 = slightly im-
proved, 3 = unchanged, 4 = clearly worsened) to evalu-
ated cataplexy severity and frequency [18].

Questionnaires for sleepiness
The search for sleepiness questionnaires returned 492
items, after removing 64 duplicates, 14 reviews, 81 non-
pediatric articles, the remained publications were kept as
being used for the purpose of assessing EDS in pediatric
population.
As presented in Tables 1, 20 questionnaires assess

sleepiness in pediatric population. Of the 20 question-
naires assessing sleepiness in the pediatric population,
the Epworth Sleepiness Score was most frequently used
to measure sleepiness in pediatric population, followed
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by the Children’s Sleep Habits Questionnaire, Pediatric
Daytime Sleepiness Scale and Pediatric Sleep Question-
naire. Epworth Sleepiness Score is a simple, self-
administered questionnaire which is shown to provide a
measurement of the subject’s general level of daytime
sleepiness. It has been widely used to measure daytime
sleep and sleepiness by researchers. The Epworth Sleepi-
ness Score is based on questions referring to eight “most
sleepy” situations. Subjects are asked to rate on a scale
of 0–3 how likely they would be to doze off or fall asleep
in the eight situations, based on their usual way of life in
recent times. The numbers selected for the eight situa-
tions in the Epworth sleepiness score was added together
to give a score for each subject, between 0 and 24 [12].
The Children’s Sleep Habits Questionnaire was devel-
oped in the USA. It is a parent-report, multidimensional
questionnaire that was developed to evaluate the sleep
behavior in school-aged children, detailed information of
the Children’s Sleep Habits Questionnaire was in the
nighttime sleep section. Pediatric Daytime Sleepiness
Scale is widely used for assessing daytime sleepiness. It
is a self-assessment instrument that describes some daily
life situations related to sleep habits, waking time and
sleep problems [19]. The entire questionnaire included
32 items related to daily sleep patterns, school achieve-
ment, mood, sleepiness, quality of life, and extracurricu-
lar activities. All questions were presented in a Likert-
scale format. Based on the Likert-scale ratings, items
were scored from 0 to 4. Higher scores indicates greater
levels of sleepiness [20]. Among the scales evaluating
sleepiness, Sleep Disturbance Scale for Children, [21]
Pediatric Sleep Questionnaire, [22] and BEARS Ques-
tionnaire [23] were designed mainly for screening. Espe-
cially, The Pediatric Sleep Questionnaire was mostly
used to assess children for sleep disordered breathing.

Questionnaires for nighttime sleep
The search for Questionnaires for night sleep returned
2608 items, after removing 354 duplicates, 72 reviews,
424 non-pediatric articles, the remained publications
were kept to identify the relevant questionnaires. If the
information contained in the abstract is insufficient to
determine the type of measures used, the complete arti-
cles were obtained. As shown in Table 1, the names of
19 questionnaires that included assessment of the quality
of night sleep in the pediatric population were extracted
from the relevant articles. The Children’s Sleep Habits
Questionnaire was most frequently used to measure the
quality of night sleep, followed by the Pittsburgh Sleep
Quality Index, Pediatric Sleep Questionnaire, Sleep Dis-
turbance Scale for Children, Insomnia Severity Index,
School sleep Habits Survey and Athens Insomnia Scale
For Children.

Table 1 Questionnaires for primary narcolepsy symptoms in the
pediatric population

Questionnaire Frequency of
use

Questionnaires for sleepiness

Epworth Sleepiness Scale and ESS-modified 50

Children’s Sleep Habits Questionnairea 37

Pediatric Daytime Sleepiness Scalea 23

Pediatric Sleep Questionnairea 20

Sleep Disturbance Scale for Childrena 9

School Sleep Habits Surveya 6

Karolinska Sleepiness Scale 6

Sleep Disorder Scale for childrena 3

ESS-CHAD* 2

Chidren’s Report of Sleep Patterns-Sleepiness Scalea 2

BEARS questionnaire 1

Children’s Sleep Hygiene Scalea 1

Clevaland Adolescent Sleepiness Questionnairea 1

General Sleep Disturbance Scale 1

NIMHANS Sleep Disorders Questionnaire 1

Pictorial Sleepiness Scale 1

Sleepiness Scale adapted to Children and Adolescentsa 1

Sleepiness Scale 1

Sleep-Wake Problems Behavior Scale 1

Sleep-Wake Habit Questionnaire 1

Questionnaires for night sleep

Children’s Sleep Habits Questionnairea 70

Pittsburgh Sleep Quality Index 38

Pediatric Sleep Questionnairea 20

Sleep Disturbance Scale for Childrena 9

Insomnia Severity Index 6

School Sleep Habits Surveya 6

Athens Insomnia Scale 4

Sleep Disorder Scale for Childrena 3

Children’s Report of Sleep Patterns-Sleepiness Scalea 2

Adolescent Sleep Hygiene Scalea 2

Sleep Hygiene Questionnaire 2

Children’s Sleep Hygiene Scalea 1

Pre-sleep arousal scale 1

General Sleep Disturbance Scale 1

NIMHANS Sleep Disorders Questionnaire 1

Adolescent Sleep Wake Scalea 1

Sleep-Wake Problems Behavior Scale 1

Sleep-Wake Habit Questionnaire 1

Pediatric Sleep Disturbance Indexa 1

ESS Epworth sleepiness score, ESS-CHAD Epworth sleepiness score for
children and adolescents
a Pediatric-specific questionnaires
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Of these questionnaires, the Children’s Sleep Habits
Questionnaire was developed in the USA. It is a parent-
report, multidimensional questionnaire that was devel-
oped to evaluate the sleep behavior in school-aged chil-
dren [24]. It was designed as a screening tool with which
to detect sleep problems for children, and is based on
common clinical symptom presentations of the most
prevalent pediatric International Classification of Sleep
Disorders diagnoses [24, 25]. Pittsburgh Sleep Quality
Index is a commonly used retrospective self-report ques-
tionnaire, that measures sleep quality over the previous
month [26]. Seven clinically derived areas of sleep diffi-
culties are assessed by the questionnaire, including sleep
latency, sleep duration, habitual sleep efficiency, sleep
quality, sleep disturbances, daytime dysfunction, and use
of sleeping medications. It has been used frequently
worldwide. The Pediatric Sleep Questionnaire consists of
4 parts: Breathing, Sleepiness, Behavior and others. This
questionnaire has mainly been used in the patients with
obstructive sleep apnea syndrome [22]. The Sleep Dis-
turbance Scale for Children [21] is designed to assess six
groups of common sleep disorders (sleep-disordered
breathing, initiating and maintaining sleep, disorders of
excessive somnolence, disorder of arousal, sleep-wake
transition disorder, sleep hyperhidrosis) in pediatric
population aged 6–15 years [27]. The Insomnia Severity
Index is a brief instrument that assesses insomnia ac-
cording to the criteria from the diagnostic and statistical
manual of mental disorders-IV (DSM-IV) and the Inter-
national Classification of Sleep Disorders [28]. The
School sleep Habits Survey is a self-reported survey de-
signed to assess the sleep/wake habits and typical day-
time functioning of adolescents. The survey items
queried students about usual sleeping and waking behav-
iors over the past surveys [29], which is a typical interval
for waking behaviors over the past 2 weeks. As a thor-
ough method for data collection, the survey allows re-
searchers and clinicians alike to gather valuable
demographic and behavioral information, including:
sleep schedule regularity, school performance, daytime
sleepiness, behavior problems, depressive mood, and bed
times, rise times, and total sleep times for both week-
nights and weekends [30]. The Athens Insomnia Scale
estimates daytime and nocturnal sleep problems which
occur at least three times per week according to the
international classification of diseases-10 (ICD-10) cri-
teria [31] and has been used to assess sleep problems of
narcoleptic patients [32]. The Sleep Disorder Scale for
Children, Children’s Report of sleep Patterns-Sleepiness
Scale, Adolescent Sleep Hygiene Scale, Sleep Hygiene
Questionnaire, Children’s Sleep Hygiene Scale, pre-sleep
arousal Scale, General Sleep Disturbance Scale, NIMH
ANS Sleep Disorders Questionnaire, Adolescent Sleep
Wake Scale were less frequently used according to the

result of the literature searches, thus they were not con-
sidered for subsequent review.

Questionnaires for comorbid narcolepsy symptoms
Questionnaires for depression
The first query for depression questionnaires returned
6025 items, after removing 743 duplicates, 72 reviews,
1216 non-pediatric articles, we found 11 measurement
tools used as instruments for depression assessment
among pediatric population, the names of them were
shown in Table 2. The Children Depression Inventory,
Center for Epidemiological Studies-Depression Scale and
Depression Self-Rating Scale for Children were most fre-
quently used to measure depression in the pediatric

Table 2 Questionaires for comorbid narcolepsy symptoms for
use in the pediatric population

Questionnaire Frequency of
use

Questionnaires for depression

Children Depression Inventorya 107

Center for Epidemiological Studies-Depression Scale 55

Depression Self-Rating Scale for Childrena 35

The Depression Anxiety Stress Scale 29

BDI-II 28

Zung Self-Rating Depression Scale 10

Beck Youth Inventorya 6

Hamilton Depression Rating Scale 6

Adolescent Symptom Inventory-Depression Scalea 2

Adolescent Depression Rating Scalea 1

Kandel’s depressive symptoms scale for adolescentsa 1

Questionnaires for attention-deficit/hyperactivity disorder

Child Behavior Checklista 404

Strengths and Difficulties Questionnairea 384

ADHD Rating Scale IV 73

Swanson, Nolan and Pelham Scale for parentsa 39

ADHD self-report scale 13

Turgay DSM-IV-Based Child and Adolescent
Behavioral Disordersa

13

Conners’ Parent Rating Scale-Reviseda 8

The Wender Utah Rating Scale 4

Retrospective Modified Overt Aggression Scale 2

Knowledge of Attention Deficit Disorders Scale 2

Question prompt list 1

Child and Adolescent Disruptive Behavior Inventorya 1

ADHS-E 1

BDI Beck depression inventory, ADHD attention deficit and hyperactivity
disorder, ADHS-E ADHD attention deficit and hyperactivity disorder-
emotion&affect scale, DSM-IV diagnostic and statistical manual of
mental disorders-IV
aPediatric-specific questionnaires
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population, followed by The Depression Anxiety Stress
Scale and Beck Depression Inventory. The Children’s
Depression Inventory is a comprehensive assessment of
depressive symptoms in pediatric population aged 7–17
years, [33] it divides depressive symptoms into five sub-
scales: negative mood, ineffectiveness, anhedonia, inter-
personal problems, and negative self-esteem. It has been
used to evaluate the depressive symptoms of pediatric
patients with narcolepsy [34]. The Center for Epidemio-
logical Studies-Depression Scale and Beck depression in-
ventory were usually compared to criterion standard
diagnoses derived from diagnostic interview form [35,
36]. The Center for epidemiological studies depression
scale is a questionnaire used world-wide to measure de-
pressive symptoms, it is a 20-item tool developed to
screen for depression in the general population, and has
demonstrated good reliability and validity in a number
of settings [35, 37]. The Depression Self-Rating Scale for
Children is a typical example of self-rating scales de-
signed to screen for pediatric depression. It makes fewer
demands on cognitive abilities than the Children
Depression Inventory, and it is a simple tool that can be
used for young children [36, 38]. Base on these consider-
ations, the Depression Self-Rating Scale for Children is
frequently used in present researches [36, 38]. The
Depression Anxiety Stress Scale is a self-report question-
naire. It was created with the initial purpose to differen-
tiate the core symptoms between depression and anxiety
[39]. The Beck depression inventory has been used in
pediatric narcoleptic patients, the 21-item Beck depres-
sion inventory, first proposed by Beck et al., is one of the
most popular measures of depressive symptoms world-
wide, this instrument has been used in more than 7000
studies. The theoretical assumption of the original BDI
relied upon the belief that negativistic distorted cogni-
tions would be the core characteristic of depression [16,
40]. Other instruments measuring depression in the
pediatric population were Zung Self-Rating Depression
Scale, Beck Youth Inventory, Hamilton Depression Rat-
ing Scale, Adolescent Symptom Inventory-Depression
Scale, Adolescent Depression Rating Scale and Kandel’s
depressive symptoms scale for adolescents.

Questionnaires for attention-deficit/hyperactivity disorder
The search for Questionnaires for attention-deficit/
hyperactivity disorder (ADHD) returned 1245 items,
after removing 134 duplicates, 26 reviews, 112 non-
pediatric articles, the remained publications were kept as
being used for the purpose of identifying relevant ques-
tionnaires assessing ADHD in pediatric population. We
extracted the names of questionnaires that included as-
sessment of the ADHD symptoms in the pediatric popu-
lation. Of the 13 questionnaires assessing ADHD in the
pediatric population, as shown in Table 2, the Child

Behavior Checklist has been widely used for assessing
emotional and behavioral problems in the pediatric
population [41]. It consists of 2 broad scales (externaliz-
ing and internalizing scale) and 8 subscales. The sub-
scales withdrawn, somatic complaints, and anxiety
belong to the internalizing scale, the rule-breaking be-
havior and aggressive behavior are included in the exter-
nalizing scale [41]. Other questionnaires that frequently
used were Strengths and Difficulties Questionnaire,
ADHD Rating Scale IV, Swanson, Nolan and Pelham
Scale for parents, ADHD self-report scale, Turgay DSM-
IV-Based Child and Adolescent Behavioral Disorders.
The Strengths and Difficulties Questionnaire is a meas-
ure of mental health problems of children aged 4–17,
which can be used by parents/carers, teachers and chil-
dren aged 11 or over. It contains 20 items relating to
conduct problems, emotional symptoms, peer problems
and hyperactivity [42]. The ADHD Rating Scale IV con-
tains 18 items derived directly from the DSM-IV diag-
nostic criteria. Exploratory factor analysis showed that
the two factors of ADHD impulse were similar to the
the DSM-IV classification of ADHD. It is a behavior rat-
ing scale with good psychometric characteristics and is
widely used to measure ADHD symptoms in school-age
children [43]. The Swanson, Nolan and Pelham Scale
consists of the DSM-IV symptoms of inattention and the
hyperactivity/impulsivity ADHD criteria, and the oppos-
ite symptoms of defiant disorder criteria. The three sub-
scales of the the Swanson, Nolan and Pelham scale
proved to be the most sensitive way to record significant
differences between treatment groups in the primary
analyses (the multimodal treatment study of children
with ADHD (MTA) Cooperative Group, 1999), which
has been used in some clinical trials to assess the efficacy
of treatment for ADHD [44, 45]. The ADHD Self-Report
Scale includes the 18 symptom items, and ADHD is de-
fined according to the DSM-IV-TR and the 5th edition
of the DSM. It is divided into two parts, Part A repre-
sents symptoms of inattention, and part B represents
symptoms of hyperactivity and impulsivity. The total
score of ADHD self-report scale has good reliability and
validity in both clinical and population samples [46, 47].
The Turgay DSM-IV-Based Child and Adolescent Be-
havioral Disorders was developed by Turgay according
to DSM-IV diagnostic criteria, including 9 items regard-
ing attention deficit, 3 items regarding impulsivity, 8
items regarding oppositional defiant disorder, 6 items re-
garding hyperactivity, and 15 items regarding conduct
disorder [48]. Other less frequently used questionnaires
that can be used to measure ADHD symptoms in
pediatric population includes the Conners’ Parent Rating
Scale-Revised, the Wender Utah Rating Scale, Retro-
spective Modified Overt Aggression Scale, Knowledge of
Attention Deficit Disorders Scale, Question Prompt List,
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Child and Adolescent Disruptive Behavior Inventory and
ADHD attention deficit and hyperactivity disorder-
emotion&affect scale (ADHS-E).

Questionnaires for life quality
The query for Life quality questionnaires returned 205
items, after removing 6 reviews, 42 non-pediatric arti-
cles, we found 15 measurement tools used as instru-
ments for life quality assessment among pediatric
population (Table 3). Of the 15 questionnaires, KIDS
CREEN, Children Health Questionnaire, Pediatric Qual-
ity of Life Inventory, the Quality of Life Health survey
short-form-36 health survey (SF-36) and the Childhood
Health Assessment Questionnaire were most frequently
used. The KIDSCREEN is a validated measure of the
construct for pediatric population. The KIDSCREEN-52
measures 10 facets on health related quality of life
(HRQoL), including physical well-being, psychological
well-being, self perception, moods and emotions, auton-
omy, parent relation and home life, peers and social sup-
port, financial resources, school environment, bullying
[49], while a shortened version KIDSCREEN-27 mea-
sures 5 facets of HRQoL (physical well-being, psycho-
logical well-being, autonomy and parent relation, peers
and social support, school environment) [50]. The Chil-
dren Health Questionnaire was developed for children
and according to the World Health Organization defin-
ition of health as a state of complete mental, physical,
and social well-being and not merely the absence of

infirmity or disease [51]. The 23-item Pediatric Quality
of Life Inventory was used to evaluate HRQoL, it as-
sesses the problem frequency within the domains of
physical, social, emotional and school functioning [52].
It has been used to evaluate the life quality of narcolep-
tic patients [53]. The SF-36 was developed to measure
“general health concepts not specific to any age, disease,
or treatment group” [54]. The questionnaire assesses the
following health concepts: limitations in social activities
because of physical or emotional problems, limitations
in physical activities because of health problems, limita-
tions in usual role activities because of emotional prob-
lems, general health perceptions and vitality [54]. The
questionnaire has been used to evaluate the impact of
narcolepsy on the life quality of patients [55]. The Child-
hood health assessment questionnaire is one of the most
widely used self-report questionnaires to measure func-
tion status in pediatric patients, it consisted of 36 items,
measuring eight functional areas: dressing and grooming
arising eating, walking, hygiene, reach, grip and activities
[56, 57]. Other instruments are less frequently used in
the assessment of life quality in the pediatric population,
they are HRQoL Questionnaire, General Well-Being
Scale, General Health Rating Index, Health Utility
Index-2, Youth Generic Quality of Life Scale, EuroQol
five dimensions-youth, International quality of life-
Adolescents, Generic Children’s quality of life (QoL)
Measure, Lansky play performance Scale and the Narco-
lepsy quality-of-life instrument. The Narcolepsy quality-
of-life instrument with 21 questions [58] was applied to
assess the quality of life in patients with narcolepsy [59].

What questionnaires are still missing for narcoleptic
pediatric patients
There are pediatric-specific questionnaires measuring
the severity of sleepiness and disrupted nighttime sleep
in pediatric narcolepsy patients, such as Pediatric
Daytime Sleepiness Scale and Sleep Disturbance Scale
for Children. As for the measurement of comorbid
narcolepsy symptoms, there are pediatric-specific ques-
tionnaires to measure depression and attention-deficit/
hyperactivity disorder, as well as the life quality of narco-
leptic children. As for the measurement of cataplexy,
however, all the cataplexy questionnaires were not
identifiable as recognized validated questionnaires.
Moreover, although the questionnaires mentioned above
can measure the severity of narcolepsy symptoms, they
are non-specific for symptoms in the scope of narco-
lepsy. Therefore, the absence of dedicated questionnaires
for specific symptoms of narcolepsy is still an important
problem to be solved. There is also a lack of validated
narcolepsy-specific questionnaires for diagnosis and
symptom severity assessment. Recently, the narcolepsy-
specific questionnaires, narcolepsy severity scale and

Table 3 Life quality questionnaires for use in the pediatric
population

Questionnaire Frequency of use

KIDSCREENa 128

Children Health Questionnairea 71

Pediatric Quality of Life Inventorya 63

the Quality of Life Health Survey SF-36 20

Childhood Health Assessment Questionnairea 16

HRQoL questionnaire 10

General Well-Being Scale 8

General Health Rating Index 7

Health Utility Index-2 4

Youth Generic Quality of Life Scalea 3

NARQoL-21a 2

EQ-5D-Ya 1

IQQOL-Adolescentsa 1

Generic Children’s QoL Measurea 1

Lansky play performance scalea 1

SF-36 short-form-36 health survey, HRQoL health related quality of life, EQ-5D-Y
EuroQol five dimensions (youth), IQQOL International quality of life; QoL
quality of life, NARQoL-21 Narcolepsy quality of life-21
aPediatric-specific questionnaires
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Ullanlinna Narcolepsy Scale were developed and have
only been validated in a population of adult narcoleptic
patients, so there is a lack of narcolepsy-specific ques-
tionnaires for pediatric narcolepsy patients. Moreover, a
real patient- reported outcome narcolepsy-specific ques-
tionnaire is urgently needed.

Discussion
Although a number of screening, diagnostic, and
treatment-monitoring measures have been developed
and evaluated for narcolepsy, it is notable now little at-
tention has been given to addressing their efficacy and
utility for use in the pediatric population. There are
many questionnaires have been used to by researchers to
assess symptoms of pediatric narcoleptic patients, but
none of them has been validated in pediatric narcoleptic
patients. Many researchers even use adult questionnaires
to evaluate the symptom severity of pediatric narcoleptic
patients, and ask parents/caregivers or other proxy re-
sponders to answer for children unable to understand
the instruments. This factor introduces a number of var-
iables and uncertainty that could affect accuracy of
reporting.
Thus, measures are needed that not only can be ad-

ministered to pediatric patients but have also been vali-
dated for use by proxies. Although measures used in
clinical practice might vary from those used in academic
research, this review confirms the shortage of validated
questionnaires available for assessing common symp-
toms and complications (EDS, cataplexy, depression,
night sleep) in pediatric narcoleptic patients, especially
the lack of narcolepsy-specific questionnaires for use in
the pediatric population. According to recent researches,
there is also an unmet need for standardized and easily
administered instruments for screening/diagnosis of
pediatric narcolepsy, as well as to evaluate the effect of
treatment over time with application for both clinical
practice and clinical studies.
The need can be filled by adaptation or modification

of existing measures that are applied in adults, such as
the Ullanlinna Narcolepsy Scale and narcolepsy severity
scale, to make them child-friendly. Using child-friendly
language may present the most appropriate approach for
assessing pediatric narcoleptic symptoms. Moreover, to
overcome this limitation, the pediatric version of
Ullanlinna Narcolepsy Scale and narcolepsy severity
scale, as well as other new questionnaires should be de-
veloped for children to help diagnosis and assessing
symptom severity in pediatric narcoleptic patients. Fi-
nally, the existing narcolepsy-specific questionnaires
were not patient-reported outcome questionnaires,
which may affect the accuracy of the measurement of
narcoleptic symptoms. Therefore, a real patient-reported

outcome questionnaire oriented toward pediatric narco-
leptic patients should be provided in the future.

Conclusion
In conclusion, our results suggest the need for develop-
ing standardized and easily administered instruments for
diagnosis and assessing symptom severity in pediatric
patients with narcolepsy. This need can be filled by
adaptation or modification of existing measures that are
applied in adults and developing patient-reported out-
come questionnaires oriented toward pediatric popula-
tion in the future.
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