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Abstract: Narcolepsy is a chronic sleep disorder with a strong negative impact on quality of 
life, especially when untreated. Diagnostic delay is a persistent problem, with obvious 
detrimental effects on patients. A diagnosis of narcolepsy may be delayed because of its 
broad symptom presentation which is much more encompassing than the classical “tetrad” of 
sleepiness, cataplexy, hallucinations, and sleep paralysis. Furthermore, symptoms can vary 
over time. Presentation of symptoms can also be markedly different between children and 
adults. Finally, common sleep-related comorbidities increase the risk of narcolepsy being 
masked by overlapping symptoms or treatment. In this review, we provide a detailed 
description of the broad and dynamic symptom spectrum of narcolepsy, with specific 
attention to the different manifestations in both adults and children. The overarching goal 
is to help not only sleep specialists, but general practitioners, pediatricians, and other 
caregivers with early recognition and prompt diagnosis of this severe but treatable disorder. 
Keywords: narcolepsy type 1, cataplexy, screening, diagnosis, diagnostic delay, 
polysomnography, pediatrics

Introduction
Narcolepsy is a chronic neurologic sleep disorder with an estimated prevalence of 
25–50 per 100,000.1 It is caused by defects in hypocretin (orexin) neurotransmis-
sion, most likely through an autoimmune-mediated destruction of hypocretin cells 
in the dorsolateral hypothalamic region.2 Clinicians may be relatively familiar with 
the classic description of four primary narcolepsy symptoms resulting in a “tetrad”: 
excessive daytime sleepiness (EDS), cataplexy, sleep paralysis, and hypnagogic 
hallucinations. Others may even recognize the narcolepsy “pentad”, adding noctur-
nal sleep fragmentation as a key symptom. However, most patients do not present 
with the full pentad and may initially even emphasize other signs or symptoms.

It is becoming increasingly clear that the symptom spectrum of narcolepsy is 
much more extensive, including several symptoms that are not directly related to 
sleep such as psychiatric symptoms or obesity.3,4 Unfamiliarity with this broad 
clinical presentation of narcolepsy hampers the already challenging diagnostic 
process, and may especially preclude the early recognition of the disorder, with 
detrimental effects to patients.

Whilst narcolepsy has traditionally been thought of as a disease of early adult-
hood, at least one-third of the cases start before the age of fifteen.5 In early 
childhood, the clinical picture can be markedly different compared to adults, with 
an abrupt debut with sudden weight gain, prolonged night-time sleep, and an acute 
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movement disorder.6 In adults as well, the clinical pheno-
type may change from initial presentation. Although nar-
colepsy was previously considered a chronic disease with 
a relatively stable course, recent studies point out that EDS 
and cataplexy symptoms could diminish over time.7,8 

Importantly, the experienced symptom burden is greatly 
influenced by external circumstances.

Taken together, the broad variety of symptoms between 
but also within patients, plus the differences in expression 
of symptoms throughout the lifespan with a different and 
sometimes peculiar pediatric phenotype, makes it complex 
to identify and diagnose patients with narcolepsy, increas-
ing the risk of the condition being unrecognized, misinter-
preted or misdiagnosed.

Narcolepsy has a profound effect on wellbeing, both on 
an individual and a societal level. Accurate and timely 
diagnosis followed by appropriate treatment could help 
to limit these consequences. A delay in diagnosis can 
have significant effects on the burden of the disease. Not 
only efficacious treatment options will be delayed, but 
misinterpreted or mislabeled signs and symptoms could 
result in negative responses from the environment of 
patients adding to the social stigma.

In this review, we provide a detailed overview of the 
broad and dynamic symptom spectrum of narcolepsy, with 
a specific focus on the broad variety of symptoms and co- 
morbidities. The complex and sometimes even paradoxical 
childhood phenotype will receive special attention. The 
overarching goal is to help not only sleep specialists, but 
general practitioners, pediatricians, and other caregivers 
with early recognition and prompt diagnosis.

Symptom Debut and Diagnostic 
Delay
Narcolepsy symptoms most often have a debut in adoles-
cence, with a peak at around fifteen years of age and a -
small second peak of onset around age thirty-five.5 However, 
childhood narcolepsy might be more frequent than pre-
viously thought, given the discrepancy between the number 
of patients receiving a diagnosis before the age of fifteen and 
the number of patients who report symptom onset prior to 
that age.9,10 A significant diagnostic delay has been consis-
tently found in the narcolepsy literature, independent of 
geographical region.10 The mean latency between symptom 
onset and a diagnosis of narcolepsy varies between eight 
years up to even nineteen years.9,11–14 Some less severely 

affected patients may never learn that they are suffering from 
narcolepsy at all.

Cataplexy as a presenting symptom is associated with 
a shorter diagnostic interval in several studies.14,15 

Pediatric onset of symptoms increased the odds for 
a delayed diagnosis in some studies16 but Luca et al 
found a young age of onset of symptoms was associated 
with a shorter delay of diagnosis.15 Possibly, increased 
awareness of pediatric narcolepsy in the last decade is at 
the root of this. Media attention could be of influence in 
the diagnostic delay, as was shown in the H1N1 flu pan-
demic. The association between AS03-adjuvanted H1N1 
vaccines and the onset of narcolepsy received very wide 
media coverage, leading to a shorter diagnostic gap.17

Screening for the Narcolepsy 
Symptom Spectrum
The diagnostic criteria for narcolepsy as outlined in the 
International Classification of Sleep Disorders (ICSD-3)18 

are not designed for screening and early recognition, hence 
stressing the importance of symptom awareness. A limited 
number of tools have been developed to aid in this chal-
lenge. Questionnaires such as the Ullanlinna Narcolepsy 
Scale (UNS) and the Swiss Narcolepsy Scale (SNS) have 
acceptable psychometric properties. Yet, since they only 
focus on EDS and cataplexy, other symptoms that could 
indicate the presence of narcolepsy are ignored.19–21 The 
Narcolepsy Severity Scale (NSS) expands its scope to the 
pentad of narcolepsy symptoms and has adequate psycho-
metric properties with a good item convergent validity, 
reliability, and adequate properties for both clinic and 
research utility.22,23 However, despite these positive char-
acteristics, the NSS is not able to chart the colorful palette 
of narcolepsy symptoms.

The timely recognition of -possible- narcolepsy there-
fore relies primarily on the detection of early symptoms by 
healthcare providers. Knowledge of the broad variety of 
symptoms and the variation in presentation between 
patients, partly depending on age, is therefore of para-
mount importance. Recently, we developed the 
Narcolepsy Monitor, a mobile app to monitor the presence 
and experienced burden of a broad spectrum of narcolepsy 
symptoms over time. The core concept is based on a visual 
representation of the perceived burden of a variety of 
symptoms.24 In Figure 1, the reported presence and burden 
of symptoms is shown in a population sample of more than 
700 self-reported narcolepsy patients. These data 
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strikingly show that the narcolepsy spectrum reaches 
beyond the classic pentad of symptoms. Below we 
describe the different symptoms of narcolepsy in more 
detail, with emphasis on the various manifestations, vari-
ety in severity, and differential presentation in children and 
adults.

Excessive Daytime Sleepiness and 
Related Phenomena
EDS is a core symptom of narcolepsy. In essence, it refers 
to the inability to stay awake and alert during the major 
waking episodes of the day, resulting in periods of irre-
pressible need for sleep or unintended lapses into sleep. In 
ICSD-3, the term “hypersomnolence” is used.18 Although 
this can sometimes be surprisingly difficult, EDS should 
be distinguished from fatigue, which in fact can be 
regarded as a separate symptom often occurring in narco-
lepsy (see below).

EDS is usually the presenting symptom of narcolepsy 
both in children and adults, although this may often only 
be recognized later, when other symptoms prompted 
a formal diagnosis. When sleepiness is experienced in 
active conditions (eg, during a conversation or while driv-
ing a car), its pathological nature is more easily identified. 
However, patients experience drowsiness predominantly 
during passive conditions, such as sitting in a classroom 
or being a passenger in a vehicle, and this may sometimes 

be regarded as a bothersome, but “normal” phenomenon 
by bystanders, attributing it to sleep deprivation or ‘lazi-
ness’. Daytime sleep episodes in narcolepsy are character-
istically but not invariably relatively short (10–20 minutes) 
and are typically perceived as – temporarily – refreshing. 
These may all be clinical leads to distinguish narcolepsy 
from other disorders of hypersomnolence such as idio-
pathic hypersomnia.25

EDS Related Phenomena
It is not surprising that unintentional sleep attacks espe-
cially in active, unusual, or dangerous situations play 
a pivotal role in the diagnostic process. However, this 
focus may inadvertently lead to an under evaluation of 
perhaps equally important symptoms, which can be 
viewed as different manifestations of EDS. Automatic 
behavior could be the expression of resisting the high 
sleep pressure and is characterized by the continuation of 
activities with amnesia afterward.26 These automatic beha-
viors are generally related to routine activities that require 
little attention but may involve significant errors or risks, 
such as driving. Typical examples are continuing to write 
in unreadable scribble, or suddenly addressing a very dif-
ferent topic in a conversation. More striking examples are 
putting the dishes in the fridge or pouring coffee in the 
ashtray. Patients do not typically recognize these episodes 
as caused by sleepiness and may be ashamed to report 

703 678 655 650 614 612 612 606 585
539 528 502 474 471 440 431 425 423

331

207

15 40 63 68 104 106 106 112 133
179 190 216 244 247 278 287 293 295

387

511

SYMPTOMS - PRESENCE AT BASELINE

not present

present

Figure 1 Reported presence of symptoms in narcolepsy, using the Narcolepsy Monitor, a mobile app to rate symptom presence and burden.24 Data are shown from 
a population sample of 718 subjects between 18 and 70 years of age, who scored >10 on the Ullanlinna Narcolepsy Scale (UNS) and reported to be formally diagnosed with 
narcolepsy. Median age 32 years, median UNS score 21. Symptoms are shown in order from highest to lowest presence.

Nature and Science of Sleep 2021:13                                                                                               https://doi.org/10.2147/NSS.S278046                                                                                                                                                                                                                       

DovePress                                                                                                                       
1085

Dovepress                                                                                                                                                   Quaedackers et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


them. If present, they should prompt physicians to further 
investigate the presence of other indicators of EDS.

Narcolepsy patients report difficulties with attention 
and vigilance in everyday situations, leading to impair-
ment of performance in the waking state to be one of the 
most important complaints.16,27–29 Subjective reports of 
these cognitive complaints are difficult to capture in objec-
tive, neuropsychological tests, with different measurement 
tools showing varying deficits.27,30,31 Several studies using 
the Sustained Attention to Response Task (SART) have 
confirmed that vigilance in patients with EDS and specifi-
cally narcolepsy is impaired.28,29,31

EDS and Related Phenomena in Children
Although EDS is often a presenting symptom of narco-
lepsy in the pediatric population, symptom recognition 
may be challenging due to different manifestations. EDS 
may present with inattention, irritability, and automatic 
behaviors, or paradoxically with hyperactivity. Total 
sleep hours per day can increase, with earlier sleep times 
and later wake up times with major difficulties in the 
morning awakening. The need for (age-inappropriate) 
naps may return.32 EDS can easily be overlooked or mis-
labeled as laziness or inattention or lead to a misdiagnosis 
of behavioral conditions such as Attention Deficit 
Hyperactivity Disorder (ADHD).33

Cataplexy
Cataplexy refers to an intermittent, brief occurrence of 
muscle paralysis, either localized in certain muscle groups 
or leading to a generalized atonia resulting in falls. 
A typical attack has a stammering start of weakness, 
usually in the neck or facial muscles, and an associated 
uncontrolled, irregular tremor of the head with facial 
twitching. Within a few seconds, the muscle weakness 
spreads craniocaudal to a generalized paralysis if the 
attack is complete. Partial attacks affect only a distinct 
part of the body and can be difficult to recognize. In 
a group with 109 patients with narcolepsy type 1, almost 
30% of patients reported only partial attacks compared 
with 24% only complete attacks.34 Slight drooping of the 
head, dropping of an item from the hand, or slurred speech 
are examples of visible manifestations of a partial cata-
plectic event.35 It typically occurs in situations in which 
mirth is present, such as laughing, chuckling, or telling 
a joke. However, negative emotions like anger or fear 
could also trigger cataplexy.36,37 As a feeling of being 
weak with laughing may occur in healthy people, the 

presence of other triggers for cataplexy should be actively 
inquired about, as this makes the diagnosis much more 
specific.34 The frequency of episodes varies from less than 
one per year up to more than 20 per day, with more rare 
occurrences being much more difficult to pick up by 
caregivers. Duration is typically short in the order of 
several seconds, but more severe or consecutive attacks 
may last up to a few minutes.38

In general, cataplexy occurs close to the start of EDS. 
Since it is pathognomonic for narcolepsy, correct identifi-
cation can be crucial in the diagnostic process. However, 
cataplexy is rarely observed in the clinical environment 
and must be diagnosed by a thorough clinical history. 
Recognition of cataplexy by patients themselves can be 
poor with explanations such as “just being clumsy” to 
account for certain behavior. Other patients might 
unknowingly have developed avoidance techniques to 
“mute” emotional experiences. Observation of video-docu-
mented cataplexy attacks could be used to further enhance 
the clinical diagnostic trajectory.39

Cataplexy episodes may be confused with syncope,40 

transient ischemic attacks,41 falls from neuromuscular 
disorders,42 epileptic seizures,43 or psychiatric 
disorders.44 Pseudo cataplectic attacks in patients with 
a valid diagnosis of narcolepsy, as in attacks that are not 
consistent with cataplexy, can occur and can be viewed as 
a comorbid somatoform disorder.44–46 Key features of 
cataplexy are the typical course of the attack, mostly 
triggered by positive emotions, accompanied by the pro-
gression of weakness with positive motor phenomena such 
as facial jerks, intact awareness, the absence of speech 
arrest, and an abrupt recurrence of muscle tone after the 
attack.36,45

Cataplexy in Children
In children, cataplexy may look much different, particu-
larly directly after disease onset (see Table 1). Pediatric 
cataplexy often presents as striking hypotonia especially in 
the face, in combination with a complex movement dis-
order. Limb and trunk muscles are less involved and 
a prominent facial involvement with facial hypotonia, 
bilateral ptosis, mouth opening, and tongue protrusion is 
evident. A clear emotional trigger may be difficult to 
identify sometimes, with seemingly spontaneous 
attacks.39,48 Childhood episodes are often partial but pro-
longed. This typical and spontaneous childhood cataplexy 
gradually disappears, morphing into the classical “adult” 
form, with shorter, more localized muscle weakness linked 
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with clear emotional stimulation.6,47,48 The pediatric cata-
plexy phenotype may easily be misinterpreted when unrec-
ognized, leading to a workup for neuromuscular or 
choreatic disorders, with a delay in diagnosis.

Fragmented Nighttime Sleep
In essence, narcolepsy is a disorder of sleep-wake instabil-
ity. Many patients experience a highly fragmented night-
time sleep, reporting frequent nocturnal awakenings and 
overall poor sleep quality.50 We consider the complaint of 
fragmented nighttime sleep as a separate symptom, as it 
does not seem to be fully explained by comorbid sleep 
disorders, which may of course further disrupt nocturnal 
sleep and are discussed separately.

The sleep pattern at polysomnography (PSG) shows an 
increased frequency of sleep stage shifts besides multiple, 
often short awakenings.15,51–53 Importantly, sleep frag-
mentation does not seem to account for daytime 
symptoms.54,55 Given the frequent occurrence, the presen-
tation of nocturnal sleep fragmentation in combination 
with daytime sleepiness should prompt suspicion of nar-
colepsy, even though insomnia is often considered first.

Fragmented Nighttime Sleep in Children
Although studies in pediatric populations are limited, frag-
mented nighttime sleep is also a distinct sleep pathology 
found in young narcolepsy patients.52 A recent survey 

study by Ingram, showed fragmented nighttime sleep in 
fact to be the second most common and problematic com-
plaint in narcolepsy as rated by young patients (twenty two 
years or younger) and their parents.56 In children, frag-
mented nighttime sleep may even be more underestimated 
given the tendency to contribute an unstable nighttime 
sleep to common behavioral sleep problems of childhood.

Co-Morbid Sleep Disturbances
Several nocturnal sleep disorders can be present in 
patients with narcolepsy, with a higher prevalence than 
the general population. These are listed in Table 2. In 
several instances, it is unclear if these disorders should 
be viewed as part of the primary narcolepsy, or second-
ary comorbidity. For example, it is under debate whether 
rapid eye movement (REM) sleep behavior disorder 
(RBD) in narcolepsy must be viewed as an intrinsic 
feature, linked to the hypocretin deficiency, or as an 
associated feature, with the underlying mechanisms 
still unknown.57 The same holds for other parasomnias. 
The increased frequency of sleep-related breathing dis-
orders in narcolepsy may be associated with an increase 
in body weight, but might also be related to diagnostic 
bias in the light of the high general prevalence of these 
disorders. In any case, the presence of nighttime sleep 
disorders can lead to misattributing narcolepsy symp-
toms to these comorbid sleep disorders, hence masking 

Table 1 Adult versus Pediatric Cataplexy

Adults Children

Typical features close 
to disease onset6,47

Not well described Complex movement disorder consisting of ‘negative’ (hypotonia) and 
‘active’ motor disturbances (ranging from peri-oral movements to 

dyskinetic–dystonic movements or stereotypies)

Clinical 

presentation39,48

Facial twitching, but not as pronounced as in 

children 

Relatively prominent involvement of the jaw, 
neck, or lower limbs

Cataplectic facies with a loss of facial muscle tone resulting in facial 

droop, grimacing, tongue protrusion, eyelid weakness causing ptosis, 

head rolling, and a lack of head control. 
‘Puppet’ or chorea-like whole body movements

Duration35 < 2 seconds up till 1–2 minutes Prolonged duration

Trigger35–37 Mirth; as in laughing, telling a joke 
Surprise; meeting an acquaintance 

‘Anticipation’; eg having a great chance to score 

a point in sports

Watching funny movies 
Being reprimanded by the parents 

During sports activities, or tasks demanding high concentration 

(gaming, writing) 
While eating 

Evident triggers may be absent, with seemingly spontaneous attacks

Development7,8,49 Possible decrease of the frequency of cataplectic 

attacks and remission of cataplectic severity 

But; may be caused by avoidance of triggers

Evolution of the pediatric phenotype into the classical adult 

phenotype in the months after the debut
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the narcolepsy and delaying its diagnosis. This under-
scores again the importance of a broad diagnostic view, 
and a complete sleep history in all patients with sus-
pected sleep disorders.

Sleep-Related Hallucinations
Narcolepsy patients often experience hypnagogic or hyp-
nopompic hallucinations; vivid hallucinatory experiences 
when falling asleep or waking up respectively. These can 
also occur during daytime naps. Hypnagogic hallucina-
tions are not exclusively experienced by patients with 
narcolepsy, they may occur in the general population and 
are more prevalent in the context of psychiatric 
disorders.68 The presence of sleep-related hallucinations 
in narcolepsy patients can increase the risk of misdiagnosis 
due to the resemblance with schizophrenia and other psy-
chotic disorders, and foster a further diagnostic delay.69 

However, the pattern of the hallucinatory experiences may 
provide important diagnostic clues and should be carefully 
evaluated. Phenotypically, the hallucinations in narcolepsy 
are reported to be multisensory and “holistic”, with pro-
minent visual sensations, often mixed with the actual 
environment, combined with auditory and even tactile 
sensations.

Sleep-Related Hallucinations in Children
In children, differentiating between reality and 
a hallucination can be especially challenging. Shame or 
fear may even further impede the description of the experi-
ence. On the other hand, hallucinations in children with 
narcolepsy might, in contrast to the hallucinations in adult 
patients, be less frightening and involve simple forms 
(such as colored circles, images of animals, or people).70 

Sleep-related hallucinations in the pediatric population 
may be easily confused with other parasomnias frequently 
occurring in childhood, such as nightmares, sleep terrors, 
or the Alice in Wonderland syndrome. Time of occurrence, 
and recollection the next morning are differentiating 
features.

Sleep Paralysis
Sleep paralysis describes the inability to speak or move 
during the transitions between sleep and wake. Especially 
the feeling of not being able to breathe or feelings of 
heaviness on the chest is typical for sleep paralysis and 
can be very frightening. The paralysis may last from 
several seconds up to minutes, but patients seem to have 
difficulty in reporting the duration of an attack of sleep 
paralysis. Once one muscle can be moved (some people 

Table 2 Common Co-Morbid Sleep Disturbances in Narcolepsy Patients

Comorbid Sleep Disturbances Comments

REM sleep without atonia (RWA) and REM 
Behavior Disorder (RBD)57–60

RWA and RBD are both more prevalent in narcolepsy compared with healthy controls. In 
narcolepsy, the movements are more gentle, simple and calm rather than complex and 

sometimes fierce as seen in idiopathic RBD. Contrary, pediatric narcolepsy type 1 patients can 

experience quite severe motor dyscontrol.

Sleep Disordered Breathing (SDB)61 Overlap of EDS as a core symptom of both narcolepsy as SDB poses diagnostic and treatment 

challenges. The coexistence of SDB in patients with narcolepsy may result in narcolepsy being 
overlooked. In young narcoleptic patients, SDB seems to be a rare condition and if present, very 

mild.

Restless Legs Syndrome (RLS)62–64 RLS in narcolepsy type 1 shows a higher prevalence compared to the general population. 

However, the picture is often milder, and with a more equal sex distribution. Further, RLS in 
narcolepsy type 1 is not associated with low ferritin levels as in idiopathic RLS, which may 

suggest differences in pathophysiology. RLS is also seen in children with narcolepsy with 

prevalence rates around 20%.

Sleep-related eating disorder (SRED)65 SRED is a parasomnia characterized by recurrent episodes of eating at the transition from wake 

to sleep. SRED typically occurs as a primary parasomnia, and although not specific for 
narcolepsy, it is suggested to be highly prevalent in narcolepsy type 1.

Other parasomnia’s66,67 Studies are scarce, but, especially in the pediatric population, the presence of parasomnias such 
as night terrors or nightmares can overshadow the presence of narcolepsy symptoms such as 

sleep-related hallucinations or sleep paralysis. Lucid dreaming is more common in patients with 

narcolepsy compared to the general population.
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report focusing on a thumb or little finger), the attack is 
typically resolved quickly. Sleep paralysis is not exclusive 
in narcolepsy; however, a frequently recurring pattern is 
rather typical, and should always prompt further 
investigation.71

Sleep Paralysis in Children
Sleep paralysis seems to be less frequently reported by 
children compared to adults. Its occurrence gradually 
increases with age.72,73 Similar to hallucinations, verbaliz-
ing the inability to move and distinguish the transitional 
conditions between REM sleep and wakefulness can be 
quite difficult and stressful for young narcolepsy patients 
and might lead to underestimation. Anxiety when going to 
bed could be a potential signal for the presence of sleep 
paralysis and warrants further exploration.

Weight Gain and Obesity
A high prevalence of overweight, as well as obesity, has 
been reported for both children and adults with hypocretin- 
deficient narcolepsy. Rates vary from 30% to 60% having 
a body mass index (BMI) above 25, and a BMI>30 is 
twice as common as in controls.74–76 As a contributing 
factor, some form of eating “dysregulation” is reported by 
many patients, including “carbo craving”, especially for 
sweets. Importantly, body weight may increase quickly 
and prominently at disease onset and can be rather dra-
matic especially in children. Therefore, rapid unexplained 
weight gain in combination with daytime sleepiness 
should raise a strong suspicion of narcolepsy.

Precocious Puberty
Precocious puberty, as in a too early onset of puberty 
stages, occurs in 17% of the young narcoleptic patients, 
compared to 1.9% in an obese control population.75 

Recognizing precocious puberty as part of the narcolepsy 
spectrum when analyzing early onset pubertal signs might 
add to early detection.

Fatigue
Severe fatigue is a frequently reported symptom in narco-
lepsy, independently of EDS.16 Fatigue refers to 
a subjective experience of mental or physical exhaustion, 
with a strong desire to rest, which does not disappear after 
a period of sleep. Differentiation with sleepiness can be 
difficult. An important clue is the fact that in case of 
sleepiness, patients typically want to remain physically 
active to suppress it, while in fatigue, there is a tendency 

to rest. In our clinical experience, EDS tends to decrease 
significantly on stimulant use, whereas fatigue is much 
less responsive to stimulant drugs.77 Autonomic dysfunc-
tion has been described in narcolepsy in several studies, 
and has been put forward as a possible mechanism leading 
to fatigue as well.78–81 Importantly, a presenting complaint 
of fatigue should always prompt to probe whether sleepi-
ness is present, and a prominent fatigue complaint does not 
rule out narcolepsy.

Fatigue in Children
In children, making the distinction between EDS and 
fatigue is often even more challenging. However, studies 
have shown that fatigue is also a highly prevalent com-
plaint in pediatric narcolepsy.82 In our clinical opinion, 
fatigue is a persistent symptom in pediatric narcolepsy, 
very often related to a burden of school performance. 
When fatigue is present in narcoleptic children it increases 
the risk of depressive and ADHD symptoms and the fre-
quency of cataplexy attacks.33,34,83

Psychiatric Symptoms
Many studies report strikingly high comorbidity of psy-
chiatric symptoms in narcolepsy, which is thought to be an 
important factor in the delay in diagnosis (see Table 3 for 
an overview).3,84,85 Mood symptoms and disorders often 
occur, and an increased risk of suicide has been 
reported.3,86 Moreover, anxiety disorders seem particularly 
common, especially social phobias and panic attacks.87 

The craving for food can be so prominent that it classifies 
as an eating disorder symptom. Almost a quarter of narco-
lepsy patients fulfill the diagnostic criteria for an eating 
disorder, most notably binge eating disorder.88,89

Behavioral problems, problems in social functioning, 
and ADHD are very common in young narcolepsy 
patients.33,90 In fact, a diagnosis of ADHD, mood, or 
anxiety disorders often precedes the diagnosis of 
narcolepsy.12,91,92 Given the overlap in pharmaceutical 
treatment, this could mask narcolepsy symptoms and 
further enhance the risk of a delayed diagnosis.

The complex relationship between narcolepsy and psy-
chiatric symptomatology can result in a significant delay in 
diagnosis and treatment either for the psychiatric condition 
or the narcolepsy. The shared common features create 
challenges in making the correct diagnosis, emphasizing 
the need for detailed knowledge of the clinical expression 
of psychiatric symptoms within the symptom spectrum of 
narcolepsy.
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Cognitive Disturbances
Patients with narcolepsy often complain about difficulties 
with learning, concentration, and memory. Different study 
methods and procedures, a great variety of tests applied and 
the lack of consensus about definitions, make it difficult to 
draw conclusions about the presence of objective cognitive 
impairments. With this in mind, the most pronounced evi-
dence was found for impairment of alertness and sustained 
attention/vigilance.28,107,108 Some studies suggest that the 
subjectively experienced difficulties correlate more with 
EDS and depression compared to objective test results.27

In children, studies on cognitive functioning have 
focused on the intelligence quotient (IQ). Children with 
narcolepsy have total IQ scores within the average range 
but are more likely to yield significant uneven cognitive 
profiles when comparing verbal to nonverbal (performal) 

subscale scores.109–111 A decline in IQ over time is not to 
be expected in narcolepsy, as was shown by a study of 
Janssens et al, who showed that recently diagnosed narco-
lepsy type 1 patients improved significantly on total IQ 
score after one year of treatment.112 This also suggests, 
that although children with narcolepsy still perform within 
the average range, their cognitive abilities are suppressed 
by EDS, which can be relieved with proper treatment.

Discussion and Perspectives
The chronic course of narcolepsy, its early onset, severe 
symptoms, associated comorbidities, and unpredictable, 
often uncontrollable character, all add up to the great 
burden it poses on the lives of patients. The persisting 
diagnostic delay is an important problem as it leads to 
misinterpretation (and therefore stigmatization), 

Table 3 Common Psychiatric Symptoms or Disorders in Narcolepsy

Symptom or Disorder Comments

Anxiety3,12,42,85,87,93 Studies show a striking presence of anxiety symptoms or even disorders, with generalized anxiety being the 
most studied. The unpredictability and uncontrollability of symptoms such as EDS or cataplexy can make people 

develop social anxieties and specific phobias may arise from the frightening character hallucinations can have. 

Diagnosis of an anxiety disorder often precedes the diagnosis of narcolepsy. It is suggested that the undiagnosed 
symptoms of narcolepsy cause high levels of anxiety which might even further delay diagnosis.

Mood disorders3,12,85,86,91–96 Mood symptoms or disorders are frequently reported by narcolepsy patients. Studies have indicated that 30– 
50% of patients were diagnosed with a mood disorder before the diagnosis of narcolepsy. Given the overlap in 

symptoms and treatment, a diagnosis of narcolepsy could be easily overseen.

ADHD33,42,94,97–99 ADHD is a frequent comorbidity in narcolepsy, both in children as in adults. Pediatric narcolepsy is 

characterized by hyperactivity, irritability, emotional dysregulation, aggression, distractibility, impulsiveness, and 
restlessness. These behaviors may be a reflection of the child’s external response to an internal feeling of 

sleepiness or an attempt to resist it by engaging in self-stimulatory behavior. This clear overlap between 

narcolepsy and ADHD symptomatology increases the risk of misdiagnosis. However, also in the adult 
population, an overlap of symptoms between narcolepsy and ADHD is present, which could lead to diagnostic 

confusion.

Autism/ disrupted social 

interaction90,100,101

Studies on social functioning or the occurrence of autism symptoms are scarce. However, there is growing 

evidence for impaired social functioning in children with narcolepsy. Some studies describe a so-called 

‘narcoleptic personality’, which includes introversion, impaired affectivity modulation, irritability, and poor 
attention and overlaps with the clinical features of an autism spectrum disorder.

Eating disorders88,89 Changes in eating patterns with ‘carbo craving’, binge eating tendency, and nocturnal eating are very prevalent 
in narcolepsy. In one study, it was even found that almost 25% of narcolepsy type 1 patients fulfilled the criteria 

for a clinical eating disorder.

Suicidality85,86,102–104 Several studies show an increased risk of suicide in patients with narcolepsy, but the underlying relationship is 

complex. Sleep disturbances and EDS have been shown to be risk factors for suicide and lower levels of 

cerebrospinal fluid (CSF) hypocretin have been observed in depressed patients with suicidal behavior. It should 
be noted that suicidal ideations have been reported as a medication side effect.

Chronic pain105,106 Chronic pain is significantly more common and disabling in patients with narcolepsy type 1 and narcolepsy type 
2. Although it is suggested the hypothalamic dysfunction plays a role in the high prevalence of chronic pain in 

narcolepsy, depression could also possibly influence pain perception.
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misdiagnosis, inappropriate medication exposure, and 
delayed treatment. Even though there seems to be a trend 
over time toward a shorter diagnostic delay, it remains 
unacceptably long. Increased research and media attention 
has led to a boost of awareness, but a striking gap in 
knowledge persists, even in specialized sleep 
physicians.113 For early recognition, the most important 
“tool” remains a thorough knowledge of the symptom 
spectrum of narcolepsy, which is significantly broader 
than often recognized. Moreover, symptom presentation 
varies with age and time from disease onset. We have 
provided a clinically focused discussion of these aspects, 
to support care-givers in the early recognition and diag-
nosis of narcolepsy.

A substantial economic burden has been described to 
result from narcolepsy, including harming patients’ educa-
tional achievements, income, or ability to work.114,115 

Interestingly, patients diagnosed before the age of thirty 
show better outcomes in terms of less unemployment and 
better health perception compared to those diagnosed after 
the age of thirty, suggesting that early recognition pro-
motes these aspects.11 Utilization of health care and aver-
age per narcolepsy patient costs are significantly higher 
when compared with a control population, both in children 
and adults.114,116 Albeit no information is available about 
the effect of early diagnosis on health care utilization or 
costs, a rapid diagnosis will shorten the diagnostic process 
and abate the number of visits with numerous specialists.

The Complexity of Differential Diagnosis
Even the primary core symptoms of narcolepsy, EDS and 
cataplexy, are not fully specific for the disease, and/or 
mimics may lead to other diagnostic conclusions. EDS 
can occur in other disorders such as chronic sleep depriva-
tion, shift work, psychiatric diseases, or secondary to 
nocturnal sleep disorders like sleep-disordered breathing. 
Cataplexy can be partial and very subtle and therefore can 
go unrecognized for long periods of time. Also, cataplexy 
attacks (often with atypical characteristics) can occur in 
patients with neurogenetic syndromes such as Prader-Willi 
syndrome or Niemann-Pick disease type C, and in patients 
with brain lesions or psychiatric diseases.117 Cataplexy- 
like episodes can present in the general population (“weak 
with laughter”) and pseudocataplexy has been described in 
both patients with and without narcolepsy.

Given these various manifestations and interpretations of 
core symptoms of narcolepsy and the possibility of the 
presence of co-morbidities, medical and psychiatric care 

may be sought for alternative concerns, including deteriorat-
ing school performance, the worry of a substance abuse 
disorder, family strain, and reduced academic or social par-
ticipation. Pediatricians are challenged to accurately identify 
the somewhat atypical features of cataplexy and EDS in 
children. Other features of narcolepsy in childhood may be 
overlooked, misdiagnosed (ADHD), or considered typical 
for adolescence, as fatigue and sleep deprivation is very 
common at this age. Sleep fragmentation, nocturnal awaken-
ings, and poor sleep efficiency could be interpreted as 
insomnia of sleep-disordered breathing. The combination 
of rapid weight gain and EDS could also prompt 
a clinically narrowed focus on sleep-disordered breathing 
conditions. Indeed, a first consultation with a pulmonologist 
was shown to be associated with a longer time to diagnosis 
in narcolepsy.118 Various psychiatric diseases and their phar-
macological treatment can lead up to EDS; however, EDS 
due to narcolepsy can also lead to an increase in stress and 
an increase of developing psychiatric conditions. The initia-
tion of treatment with stimulants for suspected ADHD can 
mask the sleepiness of narcolepsy. The broad variety of 
manifestations of narcoleptic symptoms, therefore, require 
a consequent orchestrated cooperation among different spe-
cialists at the diagnostic phase, but also afterward, as an 
initial diagnosis other than narcolepsy may turn out to be 
mistaken.

Early Recognition: Implications for 
Treatment
Early recognition and diagnosis of narcolepsy could be 
significant for certain treatment possibilities. Although 
under debate, autoimmunity is believed to be responsible 
for the hypocretin neuron loss. Some case reports and 
uncontrolled small series suggest that immunomodulatory 
treatment, such as intravenous immunoglobulin, is able to 
ameliorate narcolepsy symptoms and influence hypocre-
tin status (see Giannoccaro, 2020 for an overview).119 

Based on the assumption that immunomodulatory treat-
ment could prevent neuronal death, it should be adminis-
tered as close to disease onset as possible. However, the 
presence of cataplexy already indicates the loss of the 
majority of hypocretinergic cells.120 Recognition of nar-
colepsy even before cataplexy onset is therefore crucial in 
order to modify the course of the pathological process. 
The emerging evidence of T-cell activation in the blood 
and CSF of narcolepsy type 1 patients in a very early 
stage of the disease might become useful in early 
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recognition as well as timing of immunomodulatory 
treatment.121,122

Increasing Awareness
There is a need for educational programs to increase 
awareness regarding narcolepsy symptoms, co-morbid-
ities, and the resulting effects on quality of life. Since 
narcolepsy symptoms can mimic several other, more 
known, disorders such as ADHD or sleep disordered 
breathing, such programs should not only target sleep 
specialists and neurologists, but a wider range of health 
care providers, especially pediatricians, psychiatrists, and 
pulmonologists. Initiatives to increase awareness should 
also address teachers, school counselors, psychologists, 
and parents. In Italy, a trend toward a shorter diagnostic 
delay was shown since the initiation of various media 
campaigns to increase awareness by the Italian patient 
association (Associazione Italiana Narcolettici 
e Ipersonni) since the year 2000.32

Future Perspectives
Technological advances may provide new opportunities to 
recognize, assess or monitor narcolepsy symptoms. For 
example, mobile apps could provide ways to capture 
a broad symptom spectrum without costing much time to 
the user. This will also allow the study of temporal 
dynamics of symptoms and their interaction.24 Such 
approaches may be more sensitive and likely also more 
clinically relevant than current questionnaires, which 
necessarily focus on a relatively small part of the clinical 
picture of narcolepsy. Big data with artificial intelligence- 
based analysis may identify new phenotypes as it learns to 
recognize clinical features that may not be detected in 
a standard clinical interview.123

In summary, narcolepsy should be included in the differ-
ential diagnosis of all patients with excessive daytime slee-
piness, not only in severe cases with unwanted lapses into 
sleep, but also when difficulties with attention and vigilance 
are the most prominent complaint. Professionals should be 
aware that different causes of EDS can co-exist. The symp-
tom spectrum of narcolepsy is much broader than the classi-
cal pentad. It also varies with time after disease onset, and 
markedly differs between children and adults. Lesser known 
symptoms of narcolepsy seem to be very important to 
improve early recognition, with rapid weight gain around 
disease onset as an important example.
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