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Purpose: A higher creative potential has been reported in narcoleptic patients and linked to 
lucid dreaming. The aim of the present study was to explore the role of narcolepsy symptoms 
(presence and severity) in predicting creativity.
Patients and Methods: Sixty-six consecutive type 1 narcolepsy patients (mean age 38.62 
± 17.05, 31 females) took part in this study. Creative achievement in different life domains 
and creative beliefs were assessed by a self-reported questionnaire and a scale measuring the 
creative self, respectively; creative performance was measured through a divergent thinking 
test (generation of alternative original solutions to an open problem).
Results: We found a key effect of hypnagogic hallucinations in modulating creative 
behaviour. We therefore tested at first whether hypnagogic hallucinations could interact 
with specific mental states associated with creativity and in particular mind wandering, 
a factor associated with both creative performance and achievement. Secondly, we verified 
if hypnagogic hallucinations could influence the definition of creative identity in type 1 
narcolepsy patients, which in turn could predict their creative achievement and creative 
performance. Results showed that spontaneous mind wandering influenced creative achieve-
ment through a moderation effect of sleep paralysis and hypnagogic hallucinations. 
Moreover, sleep paralysis and hypnagogic hallucinations indirectly influenced, through 
creative identity, both creative achievement and performance (fluency score).
Conclusion: Our results highlight the role of hypnagogic hallucinations in triggering the 
process of mind wandering which leads to greater creative success. In addition, this symptom 
affects creative identity in narcolepsy, leading in turn to higher creative success and creative 
potential of narcoleptic patients.
Keywords: narcolepsy type 1, creativity, hypnagogic hallucinations, daydreaming, mind 
wandering

Introduction
“I did not sleep but wandered 

in that limbo where objects change shape, the mysterious 

tracts that separate waking from sleep” 

Gustavo Adolfo Bécquer1 

Narcolepsy type 1 (NT1) is a chronic neurological disorder characterised by 
excessive daytime sleepiness (EDS), with rapid access into REM sleep at sleep 
onset. Naps can occur several times during the day and are frequently characterized 
by dreaming with recall of the dream content.2–4 NT1 patients also experience 
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clinical phenomena related to wake/REM sleep dissocia-
tion, including cataplexy, sleep paralysis, hypnagogic/hyp-
nopompic hallucinations and REM sleep behaviour 
disorder (ICSD-III).5

Given the features of abnormal REM sleep manifestation 
in narcolepsy, with privileged access to sleep and dreaming, 
a recent study assessed whether lucid dreaming (the phenom-
enon of being aware of dreaming during the dream) could 
influence creative abilities.6,7 The authors showed that nar-
colepsy patients have a higher creative potential compared to 
controls, both in terms of creative profile and of creative 
achievement. Moreover, narcoleptic patients showed an 
overall better creative performance in an objective test that 
evaluated creative abilities, in particular, they scored higher 
in an integrative task (measuring ideas’ originality) and 
tended to achieve better scores in a divergent task (measuring 
the ability to produce multiple ideas) compared to controls. 
Finally, sleep paralysis, hypnagogic/hypnopompic hallucina-
tions, REM sleep behaviour disorder and lucid dreaming 
were associated with a more highly creative profile, suggest-
ing that the privileged access to REM sleep could provide 
a gateway to creativity.

Anecdotally sleep-related hallucinations, fleeting per-
ceptual experiences generally characterized by vivid per-
ceptions occurring at sleep/wake transitions and vice 
versa, have been related to the creative process in several 
cases.8–10 The most famous is probably the story of 
August Kekulè, which describes how the hypnagogic 
image of a swirling snake biting its tail and this vision 
allowed him to discover the structure of benzene.11 

Although it has long been debated whether sleep-related 
hallucination is a phenomenon similar to REM or NREM 
sleep mentation, hypnagogic phenomena are usually char-
acterized by narrative plots and bizarre elements similar to 
contents of REM sleep.9,12–14

The aim of the present study is to explore creativity 
mechanisms in NT1 patients, focusing on whether symptom 
presence, frequency and course influence creative perfor-
mance and achievements. Moreover, we explored, for the 
first time in NT1 patients, mind wandering (MW) and day-
dreaming (DD), two processes that have been associated with 
creativity.15–17 MW is an uncontrolled (spontaneous) or 
intentional (deliberate) attentional shift from the ongoing 
task towards internal thoughts unrelated to the task (mem-
ories, prospective thoughts) while DD refers to thoughts 
immersed in fantasy and mental imaginings.18–21

The study addresses two specific research questions: i) 
whether hypnagogic hallucinations can influence creative 

achievement and creative performance through the inter-
action with specific mental states associated with creativity 
(and in particular MW); and ii) whether hypnagogic hal-
lucinations can influence the definition of the personality 
of these patients, investigating their creative self-beliefs, 
namely the self-beliefs to solve problems requiring think-
ing and creative functioning, i.e., creative identity. Since 
creative self-beliefs are one of the most important predic-
tors of creative performance and achievement, we 
expected that through this influence hypnagogic hallucina-
tions could indirectly predict creative achievement and 
creative performance of these patients.22

Method
Participants
Sixty-six NT1 patients (mean age 38.62 ± 17.05, 31 
females) were consecutively recruited at the Outpatient 
Clinic of the Center for Narcolepsy of the Department of 
Biomedical and Neuromotor Sciences of the University of 
Bologna during routine follow-up evaluations. Inclusion 
criteria for NT1 patients were age ≥ 18 years and absence 
of comorbid neurologic and/or psychiatric disorders. All 
patients fulfilled the current diagnostic criteria for NT1 
(International Classification of Sleep Disorders 3rd edi-
tion, ICSD-3) presenting mean sleep-onset latency ≤8 
min with at least two sleep-onset REM periods 
(SOREMP) on the Multiple Sleep Latency Test (MSLT), 
video-documented cataplexy, and reduced/undetectable 
cerebrospinal fluid hypocretin-1 (CSF hcrt-1) levels.23,24

Mean age at diagnosis was 19.46 ± 12.13 years, mean 
disease duration was 18.98 ± 10.54 years, and mean duration 
of education was 12.47 ± 3.41 years (range 5–18 years).

Six patients (9%) were drug naïve/drug free, while 60 
patients (91%) were on pharmacological treatment at the 
time of evaluation (36 (60%) patients on pharmacological 
monotherapy and 24 (4%) on pharmacological polyther-
apy). The study was carried out in accordance with the 
principles of the Declaration of Helsinki and approved by 
the local ethics committee (Comitato Etico Indipendente di 
Area Vasta Emilia Centro - CE-AVEC - Prot. N.66930). 
All participants provided written informed consent.

Materials and Procedure
Questionnaire
All participants filled in questionnaires on sleepiness, NT1 
symptoms’ presence and severity, creative achievement, 
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creative identity, MW and DD (Italian versions of all 
questionnaires have been used).

The Epworth Sleepiness Scale (ESS) was used to 
assess “trait” sleepiness and the Karolinska Sleepiness 
Scales (KSS) was used to assess momentary “state” 
sleepiness.25–27 NT1 symptoms’ presence and severity 
were assessed with the Narcolepsy Severity Scale (NSS), 
which provides three separate symptom scores: i) sleep 
paralysis and hypnagogic hallucinations (SP-H), ii) exces-
sive daytime sleepiness and night-time sleep (EDS-NS) 
and iii) cataplexy (CATA).28

Creative achievement has been evaluated with the crea-
tive activity and accomplishment checklist (CAAC).29–31 

The CAAC version used in this study consists of 40 items 
that cover activities in three domains: artistic, technologi-
cal, and everyday.32 Participants had to checkmark two 
responses that best described the frequency with which 
they performed the activity within their working environ-
ment and outside of it, respectively.

The Short Scale of the Creative Self (SSCS) has been 
used to obtain information on creative self-efficacy (CSE) 
and creative personal identity (CPI).33

Deliberate and spontaneous mind wandering (MW–D 
and MW-S, respectively) were assessed with self-report 
scales in which higher scores indicate a greater tendency 
to engage in MW.34,35 Finally, daydreaming was assessed 
with the Daydreaming Frequency Scale (DDFS).18,36,37

Creative Performance
Creative performance has been assessed with the 
Alternative Uses Task (AUT).38 The AUT is a measure 
of divergent thinking ability, which has been shown to be 
a reliable indicator of creative potential.39 During the task, 
participants are requested to generate as many uncommon/ 
original uses as they can for six common objects (e.g., 
a book, a chair) randomly presented. Each picture is dis-
played for three minutes, during which the participant can 
type responses.

Patients’ responses were evaluated for originality by 
two independent raters blind to the participants’ status 
and study aims. Each response received a score rating 
from 1 (not at all original) to 5 (highly original) (for 
a detailed description of the task we refer the reader to 
the paper by Agnoli et al).40 The average originality 
score and the fluency score (number of responses pro-
duced) were considered as an indicator of creative abil-
ity or potential.39,41

Procedure
All participants completed a computerized version of the 
AUT. The task was run on a computer with a 15.4-inch 
monitor using E-Prime software (Psychology Software 
Tools Inc., Pittsburgh, PA, United States). At the begin-
ning and at the end of the experimental session partici-
pants filled in an electronic version of the KSS; upon 
completing the AUT participants filled in the question-
naires (ESS, CAAC, SSCS, MW–D and MW–S, DDFS 
and the NSS). Questionnaires’ order of presentation was 
randomised to counterbalance order effects. See 
Supplementary methods for a detailed description of 
Materials and Procedure.

Statistical Analysis
Paired sample t-test was used to compare differences 
between KSS score before and after the AUT in order to 
account for a possible effect of sleepiness on test outcome.

Questionnaires’ internal consistency was calculated by 
Cronbach’s α coefficient for NSS, CAAC, SSCS, MW–D, 
MW–S and DDFS.

Interrater reliability for originality in the AUT was 
calculated and in case of marked discrepancies in ratings 
(if the score between the two raters differed by 3 or more 
points on the scale used from 1 to 5), raters reviewed and 
assigned scores by consensus.

Pearson correlations were used to assess the 
relationship between indexes of creativity (creative 
achievement, AUT fluency and AUT originality), ques-
tionnaires’ score (SSCS, MW–D and MW–S and DDFS) 
and clinical data (NSS, ESS, disease duration and age at 
onset).

To assess whether NT1 symptoms interact with mind 
wandering (MW) in the prediction of creative achievement 
and creative performance, we conducted three hierarchical 
multiple regression analyses including four blocks of vari-
ables (Table 1). Variables scores were centred using the 
sample mean prior to be entered into the regression ana-
lysis. In the first step, SP-H was entered; in the second 
step, MW-S and MW-D were entered; in the third step, the 
interaction between MW-S and SP-H was entered; in the 
fourth step, we included the interaction between MW-S 
and SP-H. In the three hierarchical multiple regression 
analyses, the criterion variables were, respectively: crea-
tive achievement, AUT fluency, and AUT originality. 
Because the predictors showed important intercorrelations, 
we controlled for multicollinearity.
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To test whether the SP-H symptom could indirectly 
influence creative achievement and creative performance 
through its influence on the definition of the creative self 
we tested an indirect effect model (PROCESS macro for 
SPSS) on the three indexes of creativity (creative achieve-
ment, AUT fluency, and AUT originality);42,43 a Bootstrap 
with 5.000 samples was used to derive confidence interval 
for indirect effects. All indirect effect analyses included 
SP-H and DD as predictor variables and creative personal 
identity as mediator variable in the relationship between 
SP-H and the creativity index (creative achievement, flu-
ency, or originality). Because of the possible overlap 
between the SP-H symptom and the process of daydream-
ing we controlled for the effect of this latter variable in the 
analyses.

Data are available from the corresponding author upon 
reasonable request.

Results
State sleepiness, as measured by the KSS, did not change 
during the AUT task (KSS pre = 3.27 ± 1.81, post = 3.44 
± 1.89; p = 0.08). The internal consistency of scales 
ranged between 0.73 (acceptable) and 0.94 (excellent); 
the interrater reliability calculated for the AUT task was 
good (Cohen’s κ = 0.66). Demographic, clinical, neuro-
physiological data and questionnaires scores are reported 
in Tables 2 and 3.

Correlations Analysis
Results of correlation analyses are reported in Table 4. 
Creative achievement was positively correlated to fluency 

and originality. Moreover, creative success and fluency in 
AUT were positively correlated with both indicators of 
creative identity, CSE and CPI. Originality in AUT was 

Table 1 Hierarchical Multiple Regression on Creative Achievement and Creative Performance (Fluency and Originality scores)

Cr. Achievement Fluency Originality

Step 1 Step 2 Step 3 Step 4 Step 1 Step 2 Step 3 Step 4 Step 1 Step 2 Step 3 Step 4

SP-H 0.19 0.18 0.25 0.24 0.24 0.23 0.26 0.27 0.17 0.12 0.17 0.16

MW-S −0.02 0.05 0.05 −0.10 −0.08 −0.10 −0.05 −0.02 −0.02
MW-D 0.08 0.07 0.07 0.16 0.15 0.18 0.24 0.23 0.23

MW-S × SP-H −0.38** −0.36 −0.14 −0.34 −0.24 −0.21

MW-D × SP-H −0.03 0.24 −0.04
R2 0.02 −0.01 0.12 0.10 0.04 0.02 0.02 0.02 0.01 0.02 0.06 0.04

Δ R2 0.04 0.00 0.13 0.00 0.06 0.01 0.02 0.02 0.03 0.04 0.06 0.00

F 2.43 0.87 3.12* 2.46* 3.23 1.30 1.24 1.12 1.64 1.33 1.83 1.44
ΔF 2.43 0.12 9.53* 0.02 3.23 0.38 1.06 1.03 1.64 1.18 3.16 0.03

df 63 61 60 59 53 51 50 49 53 51 50 49

Notes: Step 1: SP-H; Step 2: MW-S and MW-D; Step 3: MW-S × SP-H; Step 4: MW-S × SP-H. Numbers in the first four rows represent standardized regression coefficients; 
*p<0.05, ** p < 0.01 
Abbreviations: SP-H, sleep paralysis and hypnagogic hallucinations; MW-S, mind wandering spontaneous; MW-D, mind wandering deliberate.

Table 2 Demographic, Clinical and Neurophysiological 
Characteristics of Patients

Mean ± SD Range

Demographic data N=66

Male/female 31/35
Age, y 38.62±17.05 18–76

Education, y 12.47±3.41 5–18

Clinical characteristics
Age at onset, y 19.46±12.13 –

Disease duration, y 18.98±10.54 –
BMI 29.95±5.12 –

BMI category 

(underweight\normal\overweight\obese)

4\18\24\20

Neurophysiological data
MSLT_sl, min 4.71±3.35 –
SOREMPs, no. 3.61±1.35

Biochemical data
CSFHcrt-1, pg/mL (n = 66) 56.15±1 -

HLA DQB1*0602 positivity 66

Medication used
Stimulants 13

Sodium oxybate 23
Antidepressant 13

Stimulants plus sodium oxybate 11

No medication 6

Note: HLA DQB1*0602 = positivity for human leukocyte antigen. 
Abbreviations: BMI, body mass index; MSLT-sl, mean sleep latency at MSLT; 
SOREMPs, sleep-onset REM periods at MSLT; CSFHcrt-1, cerebrospinal fluid hypo-
cretin-1.
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positively correlated with CPI and with factor EDS-NS of 
the NSS. The two indicators of creative personal identity 
were correlated positively with the total NSS score and 
with factor SP-H. CSE correlated positively also with 
factor CATA of the NSS and CPI correlated positively 
with the duration of the disease. The mental processes of 
MW-S and MW-D were both correlated positively with the 
process of DD and they were both correlated with the total 
score of the NSS and with factor SP-H and EDS-NS of 
this scale. Finally, MW-D and DD were both negatively 
correlated to the age of onset of the disease: more in detail, 
a lower age of onset of the disorder correlated with 
a higher level of MW-D and DD.

Hierarchical Multiple Regressions
Variance inflation factors showed that the three models 
were exempt from multicollinearity (variance inflation 
factors < 10).

In the first hierarchical multiple regression analysis 
(on creative achievement), neither the introduction of 
SP-H (step 1) nor the introduction of MW-S and MW- 
D (step 2) produced significant changes in the regression 
model. The introduction of the interaction between MW- 
S and SP-H in step 3 produced instead a significant 
change in the model. Finally, step 4, introducing the 
interactions between MW-D and SP-H, did not show 

any significant increase of the explained variance in 
the model.

To explain the interaction between MW-S and SP-H 
observed in the regression model a simple slopes analysis 
was performed aimed at exploring a possible moderation 
of SP-H on the relationship between MW-S and creative 
achievement. This analysis showed that the positive link 
between MW-S and creative achievement was significant 
only for low levels of SP-H (ß=0.09, SE=0.04, p=0.02), 
but not for medium (ß=0.02, SE=0.03, p=0.42) or high 
levels (ß=−.05, SE=0.03, p=0.13) of this moderator (see 
Figure 1).

Thus, the link between MW-S and creative achieve-
ment was moderated by SP-H, revealing that in NT1 
patients the association between mind wandering and crea-
tive achievement is related to specific levels of this symp-
tom. In particular, the mental state of spontaneous mind 
wandering appears to influence creative achievement in 
NT1 only if it is associated with low levels of the SP-H 
symptom; on the contrary, at medium and high levels of 
the symptom this association was not observed.

In the second hierarchical multiple regression analysis 
(on the fluency scores) the main effect of SP-H in step 1 
and the main effects of MW-S and MW-D in step 2 were 
not significant in the prediction of fluency score. The 
introduction of the interactions between MW-S and SP-H 
in step 3 and between MW-D and SP-H in step 4 showed 
no significant effect on the fluency score.

In the third hierarchical multiple regression analysis 
(on the originality scores), the main effect of SP-H in 
step 1 and the main effects of MW-S and MW-D in step 
2 were not significant in the prediction of originality. The 
introduction of the interaction between MW-S and SP-H in 
step 3 and between MW-D and SP-H in step 4 showed no 
significant effect on the originality score. Results of the 
hierarchical multiple regression analyses are shown in 
Table 1.

Indirect Effect Analysis
In the first indirect effect analysis creative achievement 
was included as outcome variable. The model showed that 
SP-H was positively associated with creative personal 
identity (ß = 0.35, t = 2.28, p= 0.03), in addition creative 
personal identity was also positively associated with crea-
tive achievement (ß = 0.02, t = 2.60, p= 0.02). While the 
direct effect of SP-H on creative achievement was not 
statistically significant (ß = 0.01, t = 0.54, p = 0.59), the 
indirect effect exerted through creative personal identity 

Table 3 Questionnaires’ Scores

Mean ± SD Range α

ESS 10.69±4.65 1–24
BDI 8.55±7.90 0–33

Moderate (> 18), n (%) 5 (7.58%)

Severe (> 29), n (%) 3 (4.55%)
SP-H 3.41±3.66 0–14 0.79

EDS-NS 12.48±6.11 0–27 0.81

CATA 5.41±3.95 0–13 0.73
NSS 21.30±10.31 1–46 0.83

CAAC 1.58±0.34 1.00–2.66 0.93
Fluency 26.30±12.23 8–55

Originality 2.27±0.31 1.45–3.05

CSE 21.38±4.99 8–3 0.87
CPI 17.58±4.68 5–25 0.87

MW-S 3.14±1.66 1–7 0.90

MW-D 3.53±1.73 1–7 0.91
DDFS 15.63±11.22 0–48 0.94

Abbreviations: ESS, Epworth sleepiness scale; BDI, Beck Inventory Scale; SP-H, 
sleep paralysis and hypnagogic hallucinations; EDS-NS, excessive daytime sleepiness 
and nighttime sleep; CATA, cataplexy; NSS, narcolepsy severity scale total score; 
CAAC, creative achievement; CSE, creative self-efficacy; CPI, creative personal 
identity; MW-S, mind wandering spontaneous; MW-D, mind wandering deliberate; 
DDFS, daydreaming.
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emerged as statistically significant (ß= 0.09, SE= 0.05, 
95% CI = 0.01, 0.21). DD did not turn out to be signifi-
cantly associated either with creative achievement (ß = 
0.01 t = 1.13, p = 0.26) or to creative personal identity 
(ß = 0.06 t = 1.28, p = 0.20). Finally, the total effect of SP- 
H on creative achievement, which included the indirect 
effect through creative personal identity, was not signifi-
cant (ß = 0.01, t = 1.26, p= 0.21) (Figure 2). This model 
revealed that a higher frequency of SP-H does not exert 
a direct influence on creative achievement, but it does 
through an indirect effect via creative personal identity, 
which in turn leads to higher creative achievement. DD 
instead did not emerge as a significant variable in these 
relationships.

In the second indirect effect analysis fluency in the 
AUT task was included as outcome variable. The model 
showed that SP-H was positively associated with creative 

personal identity (ß = 0.38, t = 2.38, p = 0.02), in addition 
creative personal identity was positively associated with 
fluency (ß = 1.18, t = 3.28, p = 0.00). The direct effect of 
SP-H on fluency was not statistically significant (ß = 0.25, 
t = 0.56, p = 0.58), while the indirect effect exerted 
through creative personal identity was statistically signifi-
cant (ß = 0.13, SE = 0.06, 95% CI = 0.03, 0.26). Again, 
DD emerged to be not significantly associated either with 
fluency (ß = −.01, t = −.11, p = 0.91) or with creative 
personal identity (ß = 0.08, t = 1.53, p = 0.13). Finally, the 
total effect of SP-H on fluency, which included the indirect 
effect through creative personal identity, was not signifi-
cant (ß = 0.69, t = 1.52, p = 0.13). Again, this analysis 
showed that whereas the frequency of SP-H does not 
directly influence the ability to produce many alternative 
ideas (i.e., fluency in the AUT), it indirectly affects this 
ability via its influence on defining creative personal iden-
tity (see Figure 3).

In the third indirect effect analysis originality in the 
AUT task was included as outcome variable. The model 
showed that while SP-H was positively associated with 
creative personal identity (ß = 0.38, t = 2.38 p = 0.02), 
creative personal identity was not associated with origin-
ality (ß = 0.02, t = 1.54, p = 0.13). The direct effect of SP- 
H on originality was not statistically significant (ß = 0.01, 
t = 0.62, p = 0.54), likewise DD was not significantly 
associated either with originality (ß = 0.00, t = 0.56, p = 
0.58) or with creative personal identity (ß = 0.08, t = 1.53, 
p = 0.13). This analysis showed that SP-H has not effect 
(either direct or indirect) on originality.

Discussion
A main finding that emerges from our study is that hypna-
gogic hallucinations play an important role in predicting 

Figure 1 Moderating effect of sleep paralysis and hypnagogic hallucinations (SP-H) 
on spontaneous mind wandering (MW-S) in the prediction of creative achievement 
(CAAC).

Figure 2 Path diagram of the mediation model showing that SP-H was positively 
associated with CPI, which was also positively associated with CAAC. 
Unstandardized β regression coefficients are reported (*p < 0.05). The values 
without parentheses represent the total effect, while the value inside the parenth-
eses represents the direct effect of SP-H on CAAC.

Figure 3 Path diagram of the mediation model showing that SP-H was positively 
associated with CPI, which was also positively associated with AUT fluency. 
Unstandardized β regression coefficients are reported (*p < 0.05, **p < 0.01). 
The values without parentheses represent the total effect, while the value inside 
the parentheses represents the direct effect of SP-H on fluency.
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NT1 patients’ creative achievement, through its interaction 
with the mental state of MW.

In line with scientific literature in the field of creativity, 
our results show a relationship between creative achieve-
ment and creative performance in a divergent thinking 
task.44 Further, a relation has been found among creativity 
aspects and CSE, which could be considered one of the 
best predictors of creative achievement and creative 
performance.45–47

Our study showed that a relationship between narco-
leptic symptoms and creativity emerged in the domain of 
self-perception of creativity. A positive association was 
found indeed between creative self-efficacy and creative 
personal identity and the severity of the disease (as mea-
sured by the NSS scale), in particular with SP-H factor. 
A link between the course of the disease and MW-S and 
MW-D is also supported by the positive correlation 
between these mental states and the NSS. The correlation 
is significant especially for the factor SP-H and excessive 
daytime sleepiness, suggesting that NT1 symptomatology 
could stimulate the process of MW. Consistent with these 
results, we also found a negative correlation between the 
age of onset of the disease and the process of MW and 
DD: a lower age at the onset of narcolepsy may lead to 
a greater development of these mental processes.

The hierarchical multiple regression analysis revealed 
that a greater level of creative success was achieved when 
MW-S interacted with a low level of SP-H, whereas at 
medium and high levels of this symptom, no interactive 
effect emerged. According to studies showing the effect of 
exposure to external stimuli in affecting the occurrence of 
MW episodes, also low frequency of hypnagogic halluci-
nations could thus represent a triggering mechanism for 
MW in NT1 patients.20,48,49 The result showing that the 
spontaneous form of MW interacted with hypnagogic hal-
lucinations emerges to be consistent with this explanation. 
Whereas deliberate MW is a mental state deliberately 
activated by a person, spontaneous MW is usually trig-
gered by external, involuntary cues. Hypnagogic halluci-
nations could therefore represent a mechanism that, 
independently form the patient’s decision, can trigger, if 
at low levels, the train of thoughts characterizing the mind 
wandering state.

Whereas SP-H interacts with spontaneous MW tenden-
cies, in predicting creative achievement, no interactive 
effect emerged in the prediction of creative performance 
in terms of fluency and originality in the AUT. Even if 
creative achievement and creative performance are 

commonly associated constructs, they capture distinct ele-
ments of the creative phenomenology. Creative achievement 
refers to the creative success achieved by a person during 
her/his lifetime, creative performance as measured in the 
present study captures instead the divergent thinking ability 
to generate a multitude of original ideas, a measure of an 
individual’s creative potential. It is worth highlighting that 
NT1 patients experience the phenomenon of hypnagogic 
hallucinations during their life in the course of several 
years, and they probably turn this symptomatology into an 
advantage, which can therefore represent a favourable con-
text for achieving in different creative activities.

Furthermore, our indirect effect analysis showed that 
SP-H exerted an indirect effect through the creative perso-
nal identity both on creativity achievement and on the 
creative performance (in the fluency index but not in 
originality score in the AUT). SP-H emerged therefore to 
influence, even if indirectly, the creative behaviour 
through its effect on the creative identity of the patients. 
These results suggest that in narcoleptic patients there is 
an association between self-perception of creativity and 
hypnagogic phenomena. Intriguingly, we found that crea-
tive personal identity was positively associated with the 
duration of the disease. This suggests that a longer course 
of disease can affect the beliefs to be creative and conse-
quently to succeed in several creative activities.

Our results further extend the results of a recent study 
showing a positive association among symptoms (sleep 
paralysis, hypnagogic hallucinations, lucid dreaming and 
REM sleep behaviour disorder) and a higher creative profile 
evaluated in narcoleptic patients.7 In the study of Lacaux et al 
this greater creative profile highlighted in subjects with nar-
colepsy has been explained in relation to frequent lucid 
dreams reported by narcoleptic patients and to their higher 
ability to recall dreams content compared to controls.6,7,50 In 
the same way as lucid dreaming has a positive impact on 
creativity in normal subjects, and in narcoleptic patients, our 
study showed that also hypnagogic hallucinations may posi-
tively predict creativity in narcolepsy, exerting an indirect 
effect through creative personal identity.7,51

Regarding drug therapy, at the time of the test the 
majority of patients (91%) were on pharmacological treat-
ment, with more than half of them being treated with 
sodium oxybate. In literature, it is reported that when on 
medication a reduction of dream recall frequency can 
occur and that sodium oxybate may decrease sleep paraly-
sis and hypnagogic hallucinations.50,52,53 Nevertheless, we 
found similar scores in creative success and creative 
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performance between patients treated and untreated with 
sodium oxybate, with a positive effect of this drug for 
sleepiness and cataplexy but not for sleep paralysis and 
hallucinations (Supplementary material, Table S1).

Some limitations should be acknowledged. First, our 
study did not include a control group. However, we aimed 
at addressing the mechanisms underlying creativity in NT1. 
Second, our sample of patients is not homogeneous as 
regards the age range and the age at onset of the disease, 
a variety that however allowed the analysis of the impact of 
disease duration on creativity features and mechanisms.

To sum up, our study highlights the role of hypnagogic 
hallucinations in defining both creative success and crea-
tive performance of narcoleptic patients by interacting 
with patients’ mental states leading to higher creativity 
as well as by influencing their creative identity. On the 
one hand, this symptom could represent the mechanism 
that triggers the process of mind wandering and that leads 
to greater creative success. On the other hand, it can define 
patients’ creative identity, which in turn can lead to higher 
creative success and creative potential.

Informing patients about these findings could be useful in 
order to increase awareness of their creative potential. In this 
way, patients could learn how to manage some symptoms 
and turn them into their advantage in everyday life.
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