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Sleep medicine in general and psychology in particular have recently developed cognitive

behavioral treatment for narcolepsy (CBT-N). Despite a growing interest in this topic, most

studies since 2007 have reviewed CBT applications for other sleep disorders. Currently,

6 reviews have been published on narcolepsy, with an expert consensus being reached that

CBT represented an important adjunctive treatment for the disease. The current paper

reviews the need for CBT applications for narcolepsy by generalizing the application of

multicomponent treatments and performing studies that extrapolate the results obtained

from multicenter studies. Nineteen studies were found in which the need-for-treatment

guidelines identified the use of CBT for narcolepsy. Three additional studies were identified

that evaluated the effectiveness of cognitive behavioral measures and multicomponent

treatments for which treatment protocols have been proposed.

& 2014 Brazilian Association of Sleep. Production and Hosting by Elsevier B.V. This is an open

access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/3.0/).
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1. Introduction

Narcolepsy is a disabling sleep disorder that significantly
affects overall patient functioning. One study reported that
this disease affects 1 in 2000 individuals [1]. Narcolepsy con-
sists of a set of core symptoms known by many authors as
“narcoleptic tetrad”. These symptoms include excessive day-
time sleepiness (EDS; i.e., sudden sleep attacks during the day),
cataplexy (i.e., the loss of muscle tone during intense emo-
tions), sleep paralysis (i.e., feeling unable to move when waking
up), hypnagogic hallucinations (i.e., active hallucinations prior
to the onset of sleep), and dream pattern alterations [2] as well
as secondary symptoms that accompany the disorder, such as
automatic behaviors and cognitive deficits [3–6].

Different consequences of narcolepsy have been described
[7,8]. Because this disease is chronic, patients and their
families have trouble coping with it. Furthermore, narcolepsy
is associated with an increased risk of work-related and transit
accidents [9], sexual dysfunctions [10], neuropsychological
alterations [9,11,12] (increased reaction time, decreased execu-
tive functioning), and an overall significant reduction in
quality of life [10,13–15].
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The treatment of choice for narcolepsy consists of pre-
scribing stimulants to control EDS and antidepressants to
treat parasomnias and associated cataplexy. Drug therapy
has been highly recommended and supported by well-
designed research that shows its effectiveness.

Conversely, the implementation of CBT (i.e., the systema-
tic application of the principles and learning techniques
needed to evaluate and improve behavior) has not been well
studied with regard to narcolepsy, most likely because
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the studies performed have specific methodological weak-
nesses or are case reports;
(b)
 the low prevalence of narcolepsy draws little attention
from psychologists; and
(c)
 psychologists have limited interest in working with
patients who have diseases that “are the exclusive
domain of medical doctors”.

As Fig. 1 shows, however, 32.4% of psychologists who are
trained in CBT are interested in applying it to cases of narcolepsy
(American Association of Sleep Medicine AASM, [16]). This figure
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is similar to the interest in the use of CBT for other sleep
disorders (e.g., sleep-disordered breathing and circadian rhythm
disorders), and is surpassed only by insomnia.

In another important sense, the control of hypersomnia
through behavioral interventions was included in the con-
ference organized by the American Society of Behavioral
Sleep Medicine. Thus, a growing interest exists in developing
comprehensive and effective treatments for narcolepsy.

The primary aim of this review is to describe the back-
ground regarding the use of CBT for patients with narcolepsy.
It also seeks to advance specific proposals and questions,
putting forward an agenda concerning where research on this
subject should be directed.
2. Methodology

A search was conducted using MEDLINE, PsycINFO, Science-
Direct, and Springer databases as well as conference proceed-
ings and relevant journals. Several key sources of non-
indexed literature were also searched.

The papers cited in the reference lists of previous reviews
on this topic were also examined. CBT and narcolepsy were
used as keywords. When necessary, certain authors and
associations were contacted for additional published and
unpublished materials. In all, 30 papers were collected, with
an additional 7 which were discarded because they were not
related to CBT.

The remaining papers were classified based on the type of
study and behavioral measures used as well as the sample,
method, and results.

An assessment of the level of evidence was not included
because some studies were not adequate. Thus, descriptions
of the studies and the relevant conclusions with regard to
their quality, conclusions, and contributions were preferred.

The analysis did not examine a study design effect
because of the disparity between the measures and methods
used across the papers included.
3. Discussion

3.1. Explanatory psychological models of narcolepsy

During this review, two theoretical psychological models
were identified that provide the rationale for CBT’s use for
narcolepsy.

The cognitive-behavioral model of narcolepsy first identi-
fies the basic elements which make up the clinical syndrome,
and then describes the causal factors (both intrinsic and
extrinsic) that either precede or modify the production of
symptoms [17].

This model provides the basis for designing a structured
intervention program by identifying the interaction between
external risk factors (i.e., those associated with disease
symptoms that might be precipitants and triggers) and
internal risk factors (i.e., predictors of narcolepsy such as
biological factors, orexinergic neuron deficits, and so on). The
model presumes that the internal factors (i.e., predisposing
factors) are constant while it is the external risk factors which
chronically maintain the illness.

Cognitive factors are also taken into account. The model
notes that while some individuals may manifest symptoms
under specific circumstances, others might be asymptomatic
in the presence of the same stimuli. It attributes these
response differences to the unique individual learning his-
tories whereby some patients are able control their cataleptic
symptoms because they have learned to regulate their emo-
tions. Thus, while recognizing the important contribution of
precipitating factors (e.g., conditions that trigger cataplexy,
passive situations, sleepiness, sleep deprivation, and so on)
to the overall illness, the model also permits the possibility of
symptom modification through learning.

The second model [18] attempts to explain the relation-
ship between REM sleep disorders and cataplexy. This model
assumes that REM sleep is an anti-stress filter that is affected
by narcolepsy, such that it does not fully filter the activating
information of these processes, which thereby increase as a
result of the occurrence of high emotional arousal that
cannot be processed. As an incomplete survival process, the
body acts in the same way during sleep (but not in a waking
state) to counteract the anti-stress production deficit that
generates cataplexy during an emotional event.

In this model of narcolepsy, afferent sensations of the
patient's emotional state cause catalepsy, similar to what
would happen in extreme situations (e.g., similarly to paraly-
sis resulting from intense fear, patients with narcolepsy want
to move but cannot). Patients with narcolepsy cannot per-
form movements after the initial paralysis. This suggests that
a type of neuronal interference may be present, in which
prior programming blocks later processing; this in turn
inhibits or prevents motor movements.
3.2. Consensus, expert reviews, and clinical evidence

The literature reports that stimulants are the treatment of
choice for narcolepsy; however, the clinical guidelines of
several countries recommend the use of cognitive and beha-
vioral measures as adjunctive therapies to lessen the effect of
overall patient dysfunction and obtain the best response with
the lowest possible prescription dosage.
3.2.1. Consensus in Latin America
No formal consensus exists in Latin America concerning
approaches to narcolepsy compared with Europe and the
United States. Only the Brazilian Society of Sleep Medicine
has provided an official set of guidelines on this subject (in
2009 and 2010) [19,20].

These guidelines recommend that clinicians obtain 4 and
5 types of evidence (e.g., non-randomized controlled trials,
retrospective case reports, clinical case studies, or expert
consensus) prior to rendering a diagnosis or initiating ther-
apy. Therapeutic strategies emphasize behavioral interven-
tions such as CBT sleep hygiene recommendations (based on
the literature and clinical experience of a specialist commit-
tee and approved by majority vote) Additionally, it is recom-
mended that clinicians prescribe a regimen of patient naps,
employ psychosocial measures (e.g., adapt work shifts based



Table 1 – Behavioral approaches to treat narcolepsy, adapted from Monderer [28].

Technique used Description of the technique

Structuring nocturnal sleep habits Maintain a structured sleep schedule and set time according to need,
despite the quality or continuity of nocturnal sleepAvoid sleep deprivation and changes in sleep time; maintain a

regular schedule of nocturnal sleep (e.g., from 10:30 p.m. to 7 a.m.) If patients awaken during the night and have difficulty returning to
sleep, then they can take a short break and perform a sedentary
activity such as reading for a short period of time. However, they
should return to bed and attempt to sleep

Relaxation techniques before nocturnal sleep prevent intense
stimulation before sleep

The estimated time to sleep at night should be 8 h or more, depending
on individual differences

Planning naps Naps during the day are a fundamental aspect of the treatment of the
daytime sleepiness associated with narcolepsy. Naps can range from
15 to 20 min to over 1 h. For many patients, short naps (o30 min) are
helpful, but others require longer naps

Fifteen-minute naps between 12:30 p.m. and 5:00 p.m. are highly
effective

Overall, people with narcolepsy show no significant effects related to
sleep inertia after taking a nap; however, if the duration of the nap is
longer (415 min), then it does not provide additional benefits.

Take 15-min naps A single nap (or even two) benefits virtually all patients with
narcolepsy

Plan nap strategies before using drugs Moreover, adding a brief morning nap can reduce deterioration in the
morning (i.e., continual performance decreases since waking).

Diet Little is known regarding the effects of diet with regard to alertness
and sleep among patients with narcolepsy; overall, however, healthy
eating habits are useful to ensure sleep hygiene

Over-the-counter stimulants (e.g., tea, coffee, mate, and so on)
should only be used on a planned schedule and according to
doctor's recommendations
The caffeine content of six cups of strong coffee has the same
stimulating effect as 5 mg of dexamphetamine

Certain over-the-counter stimulants (e.g., tea and coffee) are not
accepted drug treatments; thus, these drinks should be consumed
responsibly to allow for more accurate schedule tracking, and they
should be alternated with accepted drug treatments

Sweets and carbohydrates should be avoided from the time of
awakening in the morning until 12:00 noon.
Abstinence or minimal use of alcohol
Avoidance of REM suppressants and drugs that increase daytime
sleepiness
Counseling or other assistance A recent study revealed that over 500 patients with narcolepsy

suffered from declining quality of life, which is similar to the
experience of patients with Parkinson's disease. Special
considerations at work or school are required for most patients with
narcolepsy

Counseling for lifestyle reorganization It is extremely difficult for patients with narcolepsy who work late
shifts or have changes in their working hours to maintain work
productivity. Work during the day is highly recommended

Counseling to review the type of work or individual or group
psychotherapy
Help with programming the mental alertness required by everyday
activities

Advice concerning the psychosocial effects of this syndrome should
be provided so that patients can optimize their adaptation to the
disease and are realistic in their expectations when making decisions
regarding daily activities

Professional advocacy for office workers
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on specific patient needs), and administer psychological
support therapy.
3.2.2. Consensus in Europe
Two consensuses were found in Europe. The following
measures are recommended in the United Kingdom [21]:
education regarding the disease (grade C, level IV), scheduled
naps (grade B, level IIb), nocturnal sleep duration (grade C,
level IV), support in planning work (grade C, level IV), and
psychosocial support (grade C, level IV).

In most cases, the “levels of evidence” refer to expert-
obtained consensus (except with regard to naps); levels III
and IV refer to evidence obtained from non-experimental
studies (except IIb, which refers to quasi-experimental
studies).
The second consensus [22], reached by the European
Association of Neurology in 2006, presents a symptomatolo-
gical approach that cites behavioral measures to manage
narcolepsy in the same manner.

This consensus considers the role of naps with levels of
evidence II and III and recommendation grade B. With regard
to cataplexy, the aim is to avoid precipitating factors and
increase social contact (but without grades of recommenda-
tion). These measures and other psychological interventions
were not reviewed nor recommended, because they lacked
support from well-controlled studies, although they were
used for other symptoms.

3.2.3. Consensus in North America
The 2007 consensus and review of the general management
of narcolepsy by the American Academy of Sleep Medicine [23]



Table 2 – Non-pharmacological therapies (including CBT) to treat narcolepsy.

Technique Study Year Sample Procedure Results

Sleep
satiation

Volk S, Schulz H,
Yassouridis A, Wilde-
Frenz J, Simon O [29]

1990 N¼14 � Thirty-two hours of polygraphic
recording

� Different amounts of slow-wave
sleep (SWS)

� Patients were free to nap whenever
they wanted.

� Decreased SWS compared with the
control group

� Patients remained at rest in bed,
sleeping between 2–3 times more
during the day than the control group.

� Intact SWS homeostatic regulation
in patients with narcolepsy

Hishikawa Y, Wakamatsu
H, Furuya E, Sugita Y,
Masaoka S, Kaneda H,
Sato M, Nan'no H,
Kaneko Z [30]

1976 N¼20 � Polysomnogram for one night and
the next day

� Not significantly different from the
control group

Yuchiyama MG, Mayer G,
Meier-Ewert K [31]

1994 N¼10 � Sleep program for 2 weeks
(nocturnal sleep period: 10:00 p.m. to
6:00 a.m. and one nap during the day)

� Extending sleep latencies 410
minutes compared with baseline

� Reference PSG � Longer latencies; positive
correlations with sleep duration of N3;
54% found another PSG record the
next morning

�Multiple sleep latency test (MSLT;
lying in bed for 20 minutes with lights
out at 9:30 a.m., 11:30 a.m., 1:30 p.m.,
3:30 p.m., and 5:30 p.m..

Billiard M [32] 1976 N¼5 � Case-control study; sleep time
scheduling and measurement of
NREM and REM sleep ratio recoveries

� No differences were found with
regard to the restoration of the REM
and NREM sleep ratios.
� Alertness improved

Scheduled
naps

Helmus T, Rosenthal L,
Bishop C, Roehrs T, Syron
ML, Roth T [33]

1997 N¼11 � One night of 8 hours of sleep � Sleep-deprived participants
improved performance with a 120-
minute nap.

� Two nap conditions: 15 or 120
minutes

� Patients with narcolepsy were
benefitted by naps spaced between 15
minutes and three hours.

� Sleep-deprived participants and
patients with narcolepsy

Rogers AE, Aldrich MS
[34]

1993 N¼16 � ABA design (assessment and post-
intervention assessment) in which
measurement was performed before,
during, and after using a program of
regular naps

� Sleep latency increased significantly
after 1 month of therapy.

� No sleeping habits or medication
changes during the study

� No significant changes were
observed in the frequency of sleep
attacks or the severity of other
symptoms.
� Participants who reported more
severe symptoms and had taken more
daily naps prior to the study period
received the greatest benefit from
treatment.

Mullington J, Broughton R
[35]

1993 N¼8 � Experimental study � One 180-minute nap added to
nocturnal sleep improved sustained
performance compared with no nap.

� Long-period sleep � Performance response time
significantly improved with a long
nap.

� Short naps for 24 hours � The greatest improvements were
with regard to implementing tasks in
the afternoon and evening.

�Measurement of performance tests
� EEG endpoint

Roehrs T, Zorick F, Wittig
R, Paxton C, Sicklesteel J,
Roth T [36]

1986 N¼45 � Case-control study; the controls
were patients with EDS and other
sleep disorders (SDs)

� A 15-minute nap at 4:00 p.m.
(condition 1)

� Patients were assigned to three nap
conditions

○ Increased latency at stage 1 sleep
within a 15-minute latency test.

�MSLT ○ The largest increase was found for
patients with narcolepsy.
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Table 2 (continued )

Technique Study Year Sample Procedure Results

� A 30-minute nap at 4:00 p.m.
(condition 2)
○ Increased latency of 15 minutes
○ The increase was greatest for
patients with other SDs

Rogers AE, Aldrich MS,
Lin X [37]

2001 N¼29 Randomized into three treatment
groups

� The addition of two 15-minute naps
does not alter symptom severity or the
duration of unscheduled daytime
sleep.

� (1) Two 15-minute naps per day � Standard hours of reduced nocturnal
sleep reduce the perceived severity of
symptoms but do not reduce the
amount of unscheduled daytime
sleep.

� (2) A regular schedule of nocturnal
sleep

� Only the combination of scheduled
naps and the regulation of nocturnal
sleep hours significantly reduced
symptom severity and the amount of
unscheduled daytime sleep among
participants treated with narcolepsy.

� (3) A combination of bedtime and
scheduled naps

� Regular sleep periods are useful only
for those patients who stay deeply
asleep despite stimulant medications;
these drugs should not be prescribed
for all patients with narcolepsy.

� Symptom severity was measured at
the start and end of a two-week
treatment.

Hypnosis Nardi TJ [38] 1981 N¼2 � Case studies � Data monitoring suggests that this
approach might reduce the frequency
of sleep paralysis attacks among
patients with narcolepsy.

� Self-hypnosis to desensitize patients
from the anxiety that accompanies
sleep paralysis
� Self-hypnosis also provides a means
of ending sleep paralysis attacks.

Price R [39] 1981 N¼1 � Case report � A follow-up assessment at two
months showed improvement in
symptoms of sleepiness.

Schneck JM [40] 1980 N¼1 � Case report � The hypnotic measures in
combination with self-instruction
techniques decreased sleep attacks
among patients.

� Hypnotherapy protocol
�Measures including post-hypnotic
suggestions for voluntary and
automatic hand movements, acting as
signals to prevent sleep attacks

Lucid
dreams

Brulowski A [41] 1987 N¼1 � Case study; one-month training in
lucid dreaming

� The patient reported a decrease in
sleep paralysis and hypnagogic
hallucinations.
� Non-significant decrease in
sleepiness

Cognitive
therapy

Rogers AE [42] 1984 N¼12 � Advice on problem solving � Better adherence to drug treatment

Bruck D, Broughton R [43] 2001 N¼20 � Sleep- and wake-cycle control
analysis

� Identification of factors to control
and regulate the sleep/wake cycle
� Scheduling of productivity for
circadian levels of alertness.

Chen SY, Clift SJ, Dahlitz
MJ, Dunn G, Parkes JD [44]

1995 N¼124 � Analysis of sleepiness after
treatment with dexamphetamine and
clomipramine

� Little therapeutic efficacy and
frequent drug side effects compared
with those receiving counseling
regarding adherence to treatment.

�Monitored using the Epworth
sleepiness scale and the scale of
postural tone
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Table 2 (continued )

Technique Study Year Sample Procedure Results

Wilson SJ, Frazer DW,
Lawrence JA, Bladin PF
[45]

2007 N¼33 � Qualitative psychosocial assessment
with a semi-structured validated
interview

� Better psychosocial adjustment after
treatment compared with controls
(Po0.05)

� Quantitative measures of anxiety
(State-Trait Anxiety Inventory) and
depression (Beck Depression
Inventory-II) were also administered.
� Structured program of psychosocial
adjustment.

Muscle
relaxation

Kolko DJ [46] 1984 N¼1 � Behavioral treatment consisting of
progressive muscle relaxation training

� Improvement was observed in

� Fluid restriction ○ Sleep attacks at home
� The use of a rubber band to hit one's
wrist to facilitate arousal during the
day.

○Sleep attacks while driving

○ Episodes of cataplexy
○ Nocturnal awakenings
○ Nocturnal enuresis

� Results were maintained at 6- and
12-month follow-up assessments.
� The integration of medical and
behavioral strategies was highlighted.

Diet Pollak CP, Green J [47] 1990 N¼6 � Case-control study � Participants with narcolepsy ate
more frequently than controls when
meals were available on a 24-hour
schedule.

� Laboratory without temporal cues � Food intake among narcoleptic
participants was preceded by a
decreased 90-minute nap and a state
of greater subjective arousal when
meals were scheduled

� Food was given immediately after
awakening
○ Breakfast one to two hours after
awakening
○ A snack before bedtime
○ Lunch and dinner at equal intervals
after breakfast
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considered only one study with evidence level II behavioral
measures.

This consensus did not describe behavioral measures for other
symptoms. Importantly, however, they highlighted the need for
more evidence-based studies to improve the quality of life of
patients with narcolepsy who are undergoing drug treatment.

3.3. Narcolepsy reviews

In addition to the foregoing consensus statement, six reviews
of behavioral treatments for narcolepsy were found.

The first review [24] described non-pharmacologic inter-
ventions, such as behavior modification (e.g., planning struc-
tured sleep schedules, naps, dietary measures, and support
with regard to issues related to mental and physical health to
address social factors).

Another study surveyed practitioners and found that 63.2%
used behavioral to reduce cataplexy, 54.5% did so for sleep
attacks, and 35.5% did so for EDS [25]. The management in the
survey of specific coping strategies was included, which aug-
mented the behavioral measures as measured by reductions in
drug treatments.
The third review was published in 2003 [26]. This paper
stressed the importance of sleep hygiene, scheduled naps,
and their use in combination with pharmacological strate-
gies. Moreover, dietary recommendations and other psycho-
logical techniques, such as hypnosis and progressive muscle
relaxation, were included. In addition, this review was the
first to report effects similar in size to meta-analyses in two
studies conducted with regard to scheduled naps, where the
effects were 0.15 for short naps, 0.43 for 15 min, and 0.7 for
long naps. These results indicate that long naps had a
greater effect on the control group in studies that used this
measure for naps.

The fourth review [27] addressed the behavioral manage-
ment of narcolepsy, making recommendations for the symp-
tomatic treatment of nocturnal and daytime symptoms. This
review regarded behavioral management of narcolepsy as
being important for different reasons. First, although symp-
toms are usually well controlled with medications, which
causes severe psychosocial distress, EDS remains present in
most cases. Second, behavioral measures should assist the
patient in gaining some control of the disease to reduce its
effect on quality of life.



Table 3 – CBT techniques among patients with narcolepsy.

Therapeutic
technique

Description Therapeutic target

Sleep satiation Detecting sleep satiation behavioral frequency (in this case, daytime sleep
attacks) to determine the degree of sleepiness using a sleep diary and
sleepiness scales as well as the number of sessions. Afterward, longer
episodes of nocturnal sleep and daytime naps with no light-dark cues were
scheduled.

Reduction of daytime sleepiness attacks

Scheduled naps � Sleep times during the day Reduction of daytime sleepiness attacks
� Strategically timed
� Fifteen-minute naps at 12:30 p.m. and 5:00 p.m.
� Daytime naps provide a critical portion of treatment for daytime
sleepiness.
� Naps ranged from 15 to 20 min to over 1 h.
�Many short naps (o30 min) are beneficial, but other patients require
longer naps.

Systematic
desensitization

Systematic desensitization involves the application of a hierarchy of
previously identified stressful visual stimuli through which the patient
feels that his or her cataplexy is relieved. That is, the patient and therapist
imagine a set of situations that the former typically fears, specifying as
many details as possible. Then, while the patient is in a deep state of
relaxation, he or she is guided to imagine these scenes based on the degree
of anxiety associated with them.

Reduction of cataplexy attacks

Stimulus
control

This technique uses the reinforcer that maintains cataplectic behavior in a
continuous manner until its effect is lost.

Reduction of cataplexy attacks

Imagery
rehearsal
therapy.

� Nightmares likely represent a form of negative imagination that happens
during sleep.

Reduction of hypnagogic hallucinations and the
ability to cope with them

�Working with the imagination while awake affects daydreaming due to
the continuity of fantasies.
� Nightmare imagery can be changed while awake.
� Testing or reviewing a new dream while awake reduces nightmares.

Hypnosis A physiological mechanism through which a direct suggestion is accepted
by internalized self-instructions. For this to happen, four things are
needed:

Reduction of sleep paralysis

� A focus of attention;
� A shock;
� The suggestion itself; and
� No criticism of the suggestion.
When these requirements are met, the suggestion takes root and is
externalized in motor function. Thus, the suggestion has overcome the
mind.

Lucid dreams � Remember recent hallucinations. Reduction of hypnagogic hallucinations and the
ability to cope with them

� Develop intention through self-instruction.
� Visualize recent hallucinations.
� Repeat the above steps.
� “Bring back” the mind to the present moment.

Imagery
rehearsal
therapy

� Select and write about a particular nightmare. Reduction of hypnagogic hallucinations and the
ability to cope with them

� Change it according to preference, thereby generating a new sequence of
images.
� Review the new sequence of images during 15 to 20 minutes of
wakefulness.
� Generate a state of relaxation.

Cognitive
therapy

This technique seeks to identify and modify the dysfunctional cognitions
of a patient using different techniques, highlighting the negative effect
that symptoms have on the daily life, emotions, and other functional areas
of patients with narcolepsy.

Reduction of the consequences that maintain
symptoms and affect the patient's daily life

Muscle
relaxation

This technique seeks to relax the muscle groups, starting with the distal
part of a limb, passing after a few seconds to another segment. The process
proceeds to cover the whole body.

Reduction of anxious situations that can assist in
maintaining symptoms or impair patient quality of
life

Diet Food is provided after awakening; specifically,
� Breakfast one to two hours after awakening;
� A snack before bedtime; and
� Lunch and dinner are offered at equal intervals after breakfast.
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This review classified measures as either nocturnal or
diurnal and investigated the studies that addressed each type.

Finally, the fifth review [28] argued that the central goal of
behavioral measures must point to the involvement of many
psychosocial problems commonly experienced by patients
with narcolepsy. The review recognized that a shortage of
controlled studies existed which focused on examining to
examine the effectiveness of non-pharmacologic measures.
Furthermore, it suggested that despite this deficiency, the use
of these therapies was increasing, with approximately 15% of
UK physicians reporting that they had used them, either as
an adjuvant or a first-choice treatment, and further reporting
specific benefits following their use.

Overall, the reviews recognized that a number of beha-
vioral therapies were being increasingly used, and were
coming to be regarded as key adjunctive elements in com-
prehensive treatment programs for narcolepsy (See Table 1).

3.4. Studies reviewed

Analyses were performed on the studies found in the data-
bases and strategies were reviewed regarding the use of
behavioral techniques to address narcolepsy. The following
19 behavioral studies were found (see Table 2).

Seven behavioral intervention techniques were identified
within the above 19 studies. These methods converge with
regard to the study quality but not quantity of the five tests
listed in Table 1.

The first technique described is sleep satiation, which
consists of the scheduled extension of nocturnal sleep and
increasing equilibrium during the day. This technique, which
is based on the theory of sleep homeostasis, is effective for
certain patients when combined with other measures.

Importantly, the studies reviewed differ with regard to the
benefits provided to patients with narcolepsy because
improvement is typically found with regard to alertness
during the day but not the quantity and quality of sleep.

Short naps benefited certain patients, whereas long naps
resulted in increased nocturnal sleep in others. Overall, a
clear consensus exists with regard to scheduling 15-min naps
in the afternoon depending on the difficulty and level of
disruption that patients experience.

This nap schedule has also led to a considerable decrease in
the consumption of drugs among patients with narcolepsy [37].

In three of the cases reported, hypnosis showed some level
of effectiveness; however, the description of the protocols used
in each study differed. A clear hypnosis protocol has not been
established to address narcolepsy. Furthermore, control studies
are lacking that discriminate whether it is hypnosis itself or the
sleep induced by hypnosis that improves patient functioning.

In addition, lucid dreaming decreased episodes of hypna-
gogic hallucinations; however, this technique should be used
with caution because of the sleep fragmentation caused by
training in this technique.

The studies using cognitive behavioral techniques showed
that education about the disease and psychosocial support
were associated with increased adherence to drug treatment
and improved patient quality of life.

The progressive muscle relaxation and additional mea-
sures used in one case report were useful in addressing an
acute problem, but this study did not yield significant infor-
mation regarding the duration of the effect of these techni-
ques. Thus, a larger controlled study should be performed to
test their effectiveness.

Finally, healthy eating is important, but more studies are
needed to empirically support its effectiveness. Overall, studies
have addressed the symptoms of narcolepsy, but they are not
designed to extrapolate their results to the patient's daily life
and are limited in use. However, naps are useful.

The behavioral measures reported here are not meant for a
multi-component or systematic approach. Furthermore, they
lack cognitive-behavioral theoretical foundations; for this rea-
son, it is understandable that they have not been considered
the treatments of choice in consensus agreements, although
experts continue to have positive expectations regarding these
method as a result of their experience and intuition.

Against this background, the question becomes, “Where
should the aims of psychological interventions for narcolepsy
be directed?”

In contrast to CBT for insomnia and the growing interest in the
application of CBT for sleep-disordered breathing (as in the case of
narcolepsy), few advances have been made. In a recent review
Conroy et al. [51] summarized a number of studies that had used
non-pharmacological therapies for managing hypersomnia.
Although not focused specifically on narcolepsy, the review
described the functional aspects of the techniques used for EDS
intervention. Among the referenced therapies were general sleep
hygiene techniques, physical exercise, distraction techniques, and
naps; information was gathered from a previous consensus. Also
included were specific cognitive-behavioral measures such as
behavioral analysis, behavior experiments, motivational therapy,
and psychoeducation. In these studies, however, the levels of
evidence to help understand this problem were not reported.

3.5. What is necessary to know regarding cognitive
behavioral therapy for narcolepsy (CBT-N)?

The studies that have been reported thus far have used a
variety of techniques and programs to treat other sleep and
mood disorders with physiological etiologies. An appropriate
clinical formulation should be established initially to serve as
a starting point for preparing formal (multi-component) pro-
tocols because of the multi-symptomatic manifestation of
narcolepsy and the multiple effects on patient quality of life.

From this point of view, (a) CBT for narcolepsy (CBT-N)
should start from a clinical formulation based on symptoms
and their effects on social life; (b) the intervention process
should be contextualized according to the patient and not
preclude a systematic follow-up; and (c) CBT should have
elements common to any psychological treatment.

3.5.1. Characteristics of CBT-N
Based on previous findings, it is proposed that CBT for
narcolepsy should have three components.
(a)
 The behavioral component begins with specific techni-
ques aimed at changing sleep-disordered behaviors or
sleep-related disorder variables that are not compatible
(e.g., sleep satiation and nap training).
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(b)
 The cognitive component is aimed at modifying beliefs,
motivations, and emotions that might play an important
role in maintaining narcolepsy (thereby increasing the
frequency of symptoms) and emphasizing the psychoso-
cial effect of the disorder.
(c)
 The educational component seeks to instruct the patient
regarding the nature of the disease, the mechanism of drug
action, and precautions regarding the use of medication to
achieve an overall understanding of the problem. The
acceptance of treatment and the therapeutic relationship
become important aspects for treatment success, and the
use of strategies becomes a type of therapeutic contract.

The full protocol assumes the use of psychometric assess-
ment self-report strategies that facilitate follow-up evalua-

tions of their effectiveness, in addition to the objective
measures used in sleep medicine.

3.5.2. Other intervention strategies
Within the CBT approach, symptomatic strategies that have
served for other disorders closely related to an emotional and
physiological component have been proposed. For example,
systematic desensitization is used to address cataplexy. The
main characteristic of this cognitive-behavioral technique is
the successive approximation of situations that increase the
frequency and intensity of dysfunctional behaviors, emo-
tions, or cognitions. Given the characteristics of cataplexy,
Fig. 2 – CBT flow chart for treating n
CBT becomes a starting point for patients with narcolepsy to
cope with emotions.

Another technique for potential use in CBT with regard to
cataplexy is stimulus satiation; this procedure uses the
reinforcer that maintains cataplectic behavior continuously
until its effect is lost.

Another technique is sleep satiation. As described in
previous reviews, the frequency of the behavior (i.e., daytime
sleep attacks) is detected to determine the degree of sleepi-
ness, and a sleep diary is used to determine the number of
sessions. Afterwards, continuous one-day sleep episodes are
scheduled without light-dark cues. This behavioral disposi-
tion (in addition to sleep regulation) explains the effective-
ness of naps and scheduled nocturnal sleep extension.

Imagery rehearsal therapy is used effectively for night-
mares and might be used among patients with narcolepsy to
control sleep paralysis and hypnagogic hallucinations.
Table 3 shows the major cognitive behavioral intervention
techniques in narcolepsy based on the findings of this review.

3.5.3. Structure of therapy sessions
Although all recommendations are aimed at addressing the
symptoms of narcolepsy, this perspective proposes dealing
with both symptomatic factors and their effect on patient
quality of life. The following recommendations are suggested
for handling sessions (see Table 3).
arcolepsy-cataplexy syndrome.



Table 4 – Sessions and activities structuring CBT among patients with narcolepsy.

Sessions Activities

Treatment
session 1

An overview of the treatment program is presented during the first therapy session. Each therapy component is
discussed briefly, but specific procedures are not described.
The agenda of subsequent sessions is reviewed. At the end of the session, the objectives form is jointly completed by the
patient and his or her clinician, and the therapeutic approach is determined.

Treatment
session 2

The behavioral component of therapy (systematic desensitization, nap training, stimulus satiation, or some combination
thereof) is introduced during the second session.
The methods are described with their theoretical foundations. Patient resistance and obstacles with regard to
implementing the procedures are briefly discussed; however, the patient is encouraged to experiment with these
techniques first and realize the problems during the next session.

Treatment
session 3

This session is primarily dedicated to solving the difficulties found during the first week of practice at home.
Each procedure is reviewed, and the patient is asked whether he or she has met the requirements. Specific methods are
reviewed to facilitate treatment acceptance.

Treatment
session 4

The cognitive therapy component is introduced during this session. The basic principles, objectives, and foundation of
cognitive restructuring are discussed. The importance of this conceptual framework for understanding narcolepsy and its
effect on the patient's life is emphasized.
Furthermore, imagery rehearsal therapy is introduced in the event that hypnagogic hallucinations occur.

Treatment
session 5

After the issues related to the implementation of behavioral procedures have been reviewed, this session continues with
cognitive therapy.
Patient-reported cognitions during the preceding week are reviewed; if they are considered dysfunctional, then they are
replaced by others that are more appropriate. During this treatment phase, the progress made toward the proposed
objectives is discussed with the patient, and the summary data sheet is reviewed.

Treatment
session 6

This session is dedicated to the sleep hygiene education that is similar to what is recommended among patients with
insomnia; however, little evidence supports its use among patients with narcolepsy. This education prescribes improved
sleep habits and constant sleep patterns among patients with narcolepsy, thereby increasing their quality of sleep. The
stimulus satiation, nap training, and systematic desensitization techniques are checked.

Treatment
session 7

The clinician comprehensively reviews therapy components. Patient progress is reviewed and discussed with the patient,
highlighting the areas that need more attention. The therapeutic relationship, process, and intervention outcomes are
discussed.
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Given the technical provisions in the field of group
therapy, this protocol can be applied as a group. Importantly,
this procedure is not a prescription and can have particula-
rities; nevertheless, it organizes the multicomponent ele-
ments of the CBT approach to narcolepsy. It is important to
establish which techniques can be used through a process of
clinical formulation and apply those best suited to the
problematic context of the patient [48,49]. Fig. 2 shows a flow
chart as an example of the use of these techniques to treat
narcolepsy and other sleep disorders (Table 4).

3.6. Effectiveness of multicomponent treatments

Since 2011, several studies have describes the effectiveness of
CBT for narcolepsy. The first randomized study [50–52] com-
pared results with a control group after six months and one
year of treatment; self-report measures (i.e., the Epworth
Sleepiness Scale, Stanford Sleepiness Scale, Scale Ullanlina
Narcolepsy, SF 36, and MSLT) were applied to evaluate the
effectiveness of a multicomponent (sleep satiation, nap train-
ing, cognitive restructuring, and problem-solving techniques)
treatment. Significant differences (po0.001) between the two
groups were found. Specifically, the treatment group demon-
strated a significant improvement with regard to quality of life
(physical function, social function, vitality and emotional role)
and significant improvements were observed in subjective and
objective reports of EDS (po0.005).

A second study [52] compared decreased sleepiness and
cataplexy with nap training and systematic desensitization.
The study found significant post-intervention differences in
p300 wave latency (po0.001) as well as the amplitude and
latency of electrodermal signal recovery after treatment
(po0.001). The use of both techniques explained all changes.

The last study [53] was based on a treatment that evaluated
the effectiveness of the cognitive measures that cope with
narcolepsy. Techniques and behavioral experiments including
cognitive restructuring and intervention were aimed at reducing
the safety behaviors that maintain the problem. The character-
istics of patient quality of life were previously measured, and a
questionnaire of beliefs and attitudes toward narcolepsy was
used. The cognitive-behavioral therapy group had significantly
superior (po0.005) post-treatment assessment scores when
compared to the control and drug treatment groups.
4. Conclusions

Despite the limitations of the reviewed publications, psycho-
logical interventions are both ancillary and primary thera-
peutic strategies to control the symptoms of narcolepsy when
presented in an organized way. Specifically,
(a)
 Systematic studies using cognitive behavioral measures
as symptomatic treatments of choice for other sleep
disorders have shown some clinical efficacy when com-
pared to drug treatments.
(b)
 Behavioral measures and strategies for narcolepsy inter-
vention are the most frequently reported in the literature,
but cognitive and multicomponent approaches remain
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rare; however, studies describing their importance and
effectiveness are beginning to appear.
(c)
 Effective cognitive behavioral techniques and measures cur-
rently exist for treating symptoms that overlap or are similar
to themanifestation of narcolepsy, such as hypersomnia and
depression.
(d)
 The literature consistently shows that impaired quality of
life and dysfunction are major complaints among patients
with narcolepsy. Thus far the psychometric tests which
have been used to support this conclusion have however
not been sufficiently used to evaluate the effectiveness of
cognitive behavioral techniques. The addition of these
psychometric tests would importantly contribute to advan-
cing efforts to evaluate CBT’s effectiveness in improving
patients’ quality of life and thus to hasten its addition to
multimodal therapy programs for narcolepsy.
(e)
 To date, intervention measures extrapolated to patients'
daily lives lack multicenter studies and follow-up proce-
dures to support their benefit. These findings should be a
starting point for research and a validation process of the
intervention model proposed in multicenter studies to
develop related research regarding CBT for narcolepsy.
In clinical settings, several factors make non-pharmaco-
logical treatments indispensable for narcolepsy.
First stimulants (amphetamines) are the drugs of choice to
control sleepiness, and are primarily used for their stimulat-
ing effect. Although they effectively control EDS, their high
risk for addiction, which is related to the phenomena of
tolerance, abuse, and abstinence should be mentioned. In the
context of narcolepsy, it is common for patients not receiving
a follow-up assessment to alter their daily consumed dose,
especially in the case of methylphenidate.

This drug results in increased side effects (e.g., headache,
tremor, palpitations, and anxiety) that hinder adherence to
treatment and reduce patient quality of life. However, the use
of amphetamine derivatives is contraindicated among
patients with comorbidities such as systemic arterial hyper-
tension or acquired diabetes mellitus. Thus, patients with
comorbid narcolepsy are suitable candidates for CBT-N.
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