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Abstract
Nightmare disorder and recurrent isolated sleep paralysis are rapid eye movement (REM) parasomnias that cause significant distress
to those who suffer from them. Nightmare disorder can cause insomnia due to fear of falling asleep through dread of nightmare
occurrence. Hyperarousal and impaired fear extinction are involved in nightmare generation, as well as brain areas involved in
emotion regulation. Nightmare disorder is particularly frequent in psychiatric disorders and posttraumatic stress disorder.
Nonmedication treatment, in particular imagery rehearsal therapy, is especially effective. Isolated sleep paralysis is experienced
at least once by up to 40% of the general population, whereas recurrence is less frequent. Isolated sleep paralysis can be accom-
panied by very intense and vivid hallucinations. Sleep paralysis represents a dissociated state, with persistence of REM atonia into
wakefulness. Variations in circadian rhythm genes might be involved in their pathogenesis. Predisposing factors include sleep
deprivation, irregular sleep–wake schedules, and jetlag. The most effective therapy consists of avoiding those factors.
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Introduction

Nightmare disorder and recurrent isolated sleep paralysis
(RISP) are both listed as rapid eye movement (REM) sleep-
related parasomnias by the International Classification of
Sleep Disorders 3rd Edition (ICSD-3) [1]: nightmare disorder
occurs during REM sleep and RISP is a dissociated state in
which REM sleep atonia continues into wakefulness. Both
disorders are considered unpleasant experiences and cause
clinically significant distress to those who suffer from them.

Nightmare Disorder

Diagnostic Criteria

Nightmare disorder is characterized by repeated nightmares.
The dream content of these nightmares is remembered on
awakening and can cause significant distress or impairment,
including a subsequent fear of going back to sleep through
fear that the nightmare may continue or re-occur. According

to the ICSD-3 (Table 1), nightmare disorder consists of repeat-
ed occurrences of extended, extremely dysphoric, and well-
remembered dreams that usually involve threats to survival,
security, or physical integrity. On awakening from such
dreams, the individual becomes alert quickly, but the dream
experience and/or the sleep disturbance caused by the dys-
phoric dream cause clinically significant distress that can re-
sult in mood disturbance, social and cognitive impairments,
and negative impacts on other areas of social, occupational,
and educational functioning [1]. In addition to these charac-
teristics, the American Psychiatric Association in its
Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) also stipulates that a frequency criterion be met:
nightmares should occur at least once a week for a positive
diagnosis to be made [2].

Several medical conditions have been identified as being
risk factors, including chronic disorders such as migraine,
bronchitis, and asthma [3]. In addition, several classes of
drugs (e.g., beta-blockers and some selective serotonin reup-
take inhibitors [SSRIs]) and alcohol withdrawal may provoke
nightmares, as these substances affect the structure of REM–
nonREM cycles [4, 5]. There are conflicting data on the im-
pact of low socioeconomic status on nightmare incidence [4].
Nightmares can also occur as part of the symptomatology of
other sleep disorders, namely REM sleep behavior disorder
(RBD), narcolepsy, trauma-associated sleep disturbance, or
posttraumatic stress disorder (PTSD) [6, 7].
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Evaluation of Nightmare Disorder

It is necessary to perform a detailed sleep history that should
include questions about previous psychiatric disorders, as well
as a history of medication and substance intake. Due to the
frequent underdetection and underreporting of nightmares, it
is important that sleep history taking includes at least one
question about the occurrence of nightmares. It is important
to determine if any other symptoms of parasomnias, e.g.,
sleepwalking, dream enactment behavior, or sleep paralysis
are present. One should ask about excessive daytime sleepi-
ness and cataplexy to rule out nightmares in the context of
narcolepsy. Interaction between sleep quality and the occur-
rence of nightmares and insomnia symptoms predicting sleep
paralysis is reviewed in Denis et al. [8]. Scales, such as the
nightmare frequency questionnaire, a nightmare distress ques-
tionnaire, and others have also been used and are reviewed in
Gieselmann et al. [9].

Posttraumatic nightmares should be differentiated from id-
iopathic nightmares. Posttraumatic nightmares have content
and elicit emotions closely related to trauma and present with
more severe arousal, awakenings, strong aggression, andmore
helplessness than idiopathic nightmares [9].

Polysomnography and Imaging in Nightmare Disorder

A polysomnographic confirmation of a nightmare disorder is
most often not required but should be performed when there is
a suspicion that nightmares occur in the context of RBD or

narcolepsy. Polysomnographic studies in patients with night-
mares or nightmare disorders have been extensively reviewed
[6] and are characterized by more frequent awakenings [10]
and alteration of sleep microstructure characteristics (increase
in EEG alpha power, increased arousal-related phenomena in
NREM–REM transitions, imbalance in sleep-promoting and
arousing mechanisms) [11–13].

Functional magnetic resonance imaging (fMRI) studies
show altered homogeneity in the cingulate cortex, right low-
er parietal lobe, and frontal gyri and other areas considered
to be involved in the regulation of emotion or arousal mod-
ulation [14].

Children

It should be noted that nightmares in children and adolescents
are particularly common, but they do not only affect the child
but also usually affect at least one other family member who
will have nonrestorative sleep because of the nightmares ex-
perienced by children [15]. As nightmares are frequent in
children, a positive diagnosis requires all additional diagnostic
criteria to be met [1].

Prevalence

It is difficult to determine the true prevalence of nightmare
disorder as the majority of epidemiological studies fail to dis-
tinguish it from nightmares [7]. There are, however, data on
sporadic and frequent nightmares. Sporadic nightmares are a
frequent phenomenon reported to affect 22% of the general
adult population in Austria [16] and 36.2% of men and 45.1%
of women in Finland [17]. The investigation of eight indepen-
dent Finnish cross-sectional population surveys carried out
between 1972 and 2007 has reported a prevalence of frequent
nightmares in 2.9% of men and 4.4% of women. In adults,
there is a slightly decreasing trend with age for women, but
not for men who tend to have more frequent nightmares as
they get older (war generations excluded) [17]. Nightmares
are also reported to be more frequent in children than in adults
[18] as well as in youth, with 14% of American public uni-
versity students reporting frequent nightmares [19].

The prevalence of nightmares has been extensively studied
in patients with psychiatric diseases [20–22]. A systematic
review of 22 studies reported that the average prevalence of
nightmare disorder was 38.9% in adults with a psychiatric
disorder [23]. Nightmare disorder is prevalent in 66.7% of
PTSD, 37.3% of mood disorders, 31.1% of personality disor-
ders, and 15.6% of anxiety disorders [23]. Nightmare disorder
has also been reported in patients with mixed psychiatric dis-
orders, depression, and schizophrenia, with particularly ele-
vated rates (> 30%) in the two latter conditions. In patients
with psychiatric diseases, nightmares are reported to be fre-
quent (several nights per week) and often cause multiple

Table 1 Diagnostic criteria for nightmare disorder according to the
International Classification of Sleep Disorders, 3rd edition (ICSD-3) [1]

Criteria A–C must be met:

A. Repeated occurrences of extended, extremely dysphoric, and
well-remembered dreams that usually involve threats to survival,
security, or physical integrity.

B. On awakening from the dysphoric dreams, the person rapidly
becomes oriented and alert.

C. The dream experience, or the sleep disturbance produced by
awakening from it, causes clinically significant distress or impairment
in social, occupational, or other important areas of functioning as
indicated by the report of at least one of the following:

1. Mood disturbance (e.g., persistence of nightmare affect, anxiety,
dysphoria)

2. Sleep resistance (e.g., bedtime anxiety, fear of sleep/subsequent
nightmares)

3. Cognitive impairments (e.g., intrusive nightmare imagery, impaired
concentration, or memory)

4. Negative impact on caregiver or family functioning (e.g., nighttime
disruption)

5. Behavioral problems (e.g., bedtime avoidance, fear of the dark)
6. Daytime sleepiness
7. Fatigue or low energy
8. Impaired occupational or educational function
9. Impaired interpersonal/social function
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awakenings and difficulties getting back to sleep. Past trauma
and high levels of stress were identified as both contributors
and risk factors [22].

Another study reported that 24.9% of a sample of individ-
uals with above-average psychopathology scores had clinical-
ly significant nightmare symptoms; however, 62.2% had not
discussed their symptoms with a healthcare provider [20].
This indicates that nightmares are, in general, often
underreported and, therefore, undetected [20]. It has been sug-
gested that reasons for this underreporting are related to the
belief that nightmares are untreatable; however, this was not
found to be the case. The reporting of nightmare symptoms is
positively correlated with symptom severity [20].

Finally, 35% of patients with inflammatory arthritis have
been shown to meet criteria for REM sleep parasomnias [24],
mainly due to probable RBD and nightmares (active night-
mare disorder was present in 21% of the patients).

Etiology and Pathophysiology

A recent study and consensus paper provides an extensive
overview of current research into the etiology and treatment
of nightmare disorders [9] and distinguishes between chronic
nightmares and nightmare disorder in traumatized and
nontraumatized individuals.

It is thought that chronic nightmares develop through the
interaction of elevated hyperarousal and impaired fear extinc-
tion. Hyperarousal is important not only in nightmare disorder
but also in insomnia and PTSD [9], two conditions in which
nightmares are also frequent. Nightmare disorder might also
involve disturbance of fear extinction, which should be en-
abled by normal sleep and dreaming in patients with night-
mare disorders [9]. Both hyperarousal and impaired fear ex-
tinction, possibly facilitated by traumatic experiences, child-
hood adversity, and other trait susceptibilities, as well as phys-
ical and cognitive factors, contribute to the formation of a
nightmare script, which is then thought to be replayed over
and over and to generate the nightmare distress [10].
Posttraumatic nightmares are often specifically described as
having a very stereotyped plot which replicates traumatic ex-
periences [7].

Several factors have been suggested to facilitate hyper-
arousal and impaired fear extinction, including trait suscepti-
bility (which may facilitate affect distress) and maladaptive
beliefs [9], as the volitional attempt to suppress unwanted
thoughts and feelings (thought suppression) have been report-
ed to increase the likelihood that the suppressed thoughts re-
occur in a person’s dreams [9]. Also, some physiological fac-
tors, such as sleep apnea, have been reported to play a role in
the generation of nightmares [9], although this is controversial
and has not been confirmed in all studies [25].

Additional theories have been advanced, one of which in-
volves the mesocortical and mesolimbic dopamine system, as

lesions involving this circuit have been associated with loss of
dreaming [26].

Several models have been developed to explain the patho-
physiology of nightmare disorder. These include a
neurocognitive model by Levin and Nielsen [27], which pro-
poses that nightmares reflect disturbed emotion regulation and
involve the amygdala, medial, prefrontal cortex, hippocam-
pus, and anterior cingulate cortex. There are conflicting data
on the differential contribution of nightmare frequency on
nightmare distress. A more recent study [28] suggested that
similar brain areas are involved in disturbing dreams and the
occurrence of distress during the day. An association has also
been shown between nightmares and suicidal behavior, with
poor emotion regulation being the possible link between the
two [29].

Treatment of Nightmare Disorder

Often underdetected and untreated, nightmare disorder can
persist for decades. However, several medications and other
nonmedication treatments are available for nightmare disor-
der. For nightmares associated with posttraumatic stress dis-
order, prazosin 1–3 mg at bedtime has been shown to be
beneficial [5, 30] and is considered the first-line treatment.
Prazosin has a long history of being used for the treatment
of PTSD and PTSD-associated nightmares. It is a centrally
acting alpha 1-adrenergic receptor antagonist. Raskind first
observed its utility for PTSD-related nightmares [31] and it
was then extensively used until unexpectedly large multicen-
ter trials failed to show any effect of prazosin compared to
placebo [32]. Since then, a position paper by the American
Academy of Sleep Medicine (AASM) has highlighted a con-
tradictory study [33] and downgraded its recommendation for
prazosin, but still considers it to be the first-line pharmacolog-
ical choice [34]. This is supported by a recent meta-analysis
[35] confirming that prazosin does have a statistically signif-
icant benefit on PTSD symptoms and sleep disturbances.

Some nonmedication treatment approaches target the
chronic repetition of nightmares, namely desensitization and
exposure therapy or imagery rehearsal therapy (IRT), or in a
few cases lucid dreaming. IRT is also recommended for
PTSD-related nightmares [34] and has been successfully com-
bined with cognitive–behavioral therapy [9]. IRT consists of
encouraging the patient to write down the nightmare and then
rewriting the end by giving it a more positive turn and dream
outcome. The images for this more positive dream should be
used during wakefulness during several 10–20-min daily ses-
sions. IRT has also been shown to be beneficial in children [9].
Short or minimum contact intervention, through patient-
applied Internet-based programs, have also been shown to
be beneficial for nightmares.

A study investigating lucid dreaming as add-on therapy to
Gestalt therapy in individuals with nightmare disorder
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reported positive results, with reduction of nightmare frequen-
cy, however, no differences were reported between those re-
ceiving Gestalt therapy alone and the group receiving Gestalt
therapy and lucid dreaming. Interestingly, in the lucid dream-
ing group, dream recall frequency increased but at the same
time, the nightmare frequency decreased [36].

Nonmedication treatment of nightmare disorder should al-
so target maladaptive beliefs, which include ruminating and
catastrophizing of nightmares and their consequences.
Psychodynamic approaches focus on the particular meaning
of a nightmare, but other treatment approaches do not take
meaning into account [9].

One population that is particularly susceptible to PTSD and
recurrent nightmares is refugees [9]. In refugees, the treatment
of PTSD-related nightmares is often made difficult by the
limited access to specific treatment and limited availability
of interpreters, as well as due to the continued effect of
nonverbalizable trauma, migration stress, uncertainty about
asylum status, concerns about family members still unsafe,
cultural and language difficulties, and perceived discrimina-
tion and racism [9].

Ultimately, the treatment approach depends on the individ-
ual patient and whether nightmare disorder is isolated or oc-
curs in the context of PTSD or psychiatric diseases. The
AASM recommendations for the treatment of nightmare dis-
order in adults are summarized in Table 2 [34].

Sleep Paralysis

Due to its somewhat bizarre and sometimes dramatic clinical
presentation as well as its frequent occurrence in the general
population, sleep paralysis has often been portrayed in the
arts, by many writers including Fyodor Dostoevsky and Guy

de Maupassant [37, 38] and by artists such Heinrich Füssli
[39]. There are mentions of sleep paralysis that date back to
medieval Persia [40].

Diagnostic Criteria

Sleep paralysis not occurring in association with narcolepsy is
defined as isolated sleep paralysis. RISP is defined by the
ICSD-3 (Table 3) as a recurrent inability to move the trunk
and all the limbs at sleep onset (hypnagogic form) or upon
awakening from sleep (hypnopompic form). Each RISP epi-
sode can last from a few seconds to a few minutes and causes
clinically significant distress including bedtime anxiety or fear
of sleep. The episodes resolve spontaneously or upon sensory
stimulation, e.g., when someone touches the person or an
alarm clock sounds, or sometimes also by subject-initiated
movements of the eyes. RISP should not be better explained
by another sleep disorder (especially narcolepsy), mental dis-
order, medical condition, medication, or substance use.

The first-ever occurrence of sleep paralysis can be very
frightening due to the mixture of subjective wakefulness and
complete inability to move (if individuals only experience
very slow movement or feel as if their body is heavier than
usual, this is not sleep paralysis) combined with subjective
awakenings. In addition, because not only the striated limb
muscles are affected but also the auxiliary respiratory muscles
(intercostal muscles), and the diaphragm is the only respirato-
ry muscle not affected during the episodes, patients during
sleep paralysis often experience some oppression/pressure
on the chest or a heavy weight on the rib cage.

RISP can be accompanied by very intense and vivid hallu-
cinatory experience, which may be visual, tactile, or auditory,
or the sense of a presence in the room. RISP is a benign
phenomenon. Predisposing factors include sleep deprivation
and jetlag [41]. Therefore, all patients with sleep paralysis
should be screened for sleep quality and insomnia symptoms
[8].

Table 2 American Academy of Sleep Medicine (AASM) recommen-
dations for the treatment of nightmare disorder in adults [34]

•PTSD-associated nightmares and nightmare disorder:
Recommended: imagery rehearsal therapy

•PTSD-associated nightmares:
Cognitive–behavioral therapy; cognitive–behavioral therapy for insom-

nia; eye movement desensitization and reprocessing; exposure,
relaxation, and rescripting therapy; the atypical antipsychotics
olanzapine, risperidone, and aripiprazole; clonidine; cyproheptadine;
fluvoxamine; gabapentin; nabilone; phenelzine; prazosin; topiramate;
trazodone; and tricyclic antidepressants

•Nightmare disorder:
May be used: cognitive–behavioral therapy; exposure, relaxation, and

rescripting therapy; hypnosis; lucid dreaming therapy; progressive
deep muscle relaxation; sleep dynamic therapy; self-exposure therapy;
systematic desensitization; testimony method; nitrazepam; prazosin;
and triazolam

Not recommended: clonazepam and venlafaxine

Table 3 Diagnostic Criteria for Recurrent Isolated Sleep Paralysis
according to the International Classification of Sleep Disorders, 3rd
edition (ICSD-3) [1]

Criteria A–D must be met:

A. Recurrent inability tomove the trunk and all of the limbs at sleep onset
or upon awakening from sleep.

B. Each episode lasts seconds to a few minutes.

C. The episodes cause clinically significant distress including bedtime
anxiety or fear of sleep.

D. The disturbance is not better explained by another sleep disorder
(especially narcolepsy), mental disorder, medical condition,
medication, or substance use.
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Differential Diagnosis

Differential diagnosis of RISP includes (in particular when
associated with hallucinations) sleep terrors, nightmare disor-
der, lucid dreaming, and more rarely RBD [42]. Moreover,
other causes need to be considered: any paralysis upon awak-
ening should also be differentiated from wake-up stroke; hy-
pokalemic paralysis can occur during day and night but also
upon awakening from sleep.

It is not always easy to distinguish nightmares from sleep-
onset or sleep-offset hallucinations in patients with sleep pa-
ralysis, but both are recognized and can even co-occur in a
single patient. Frequent nightmares are associated with sleep
disruption, insomnia, impaired daytime functioning, and other
mental complaints [9].

Patients with nightmares or nightmare disorder awaken
completely, are quickly alert, and remember the dream con-
tent. In contrast to nightmare disorder, night terrors present
with confusional arousals and incomplete awakenings, and
in children, there are often difficulties in being comforted [9].

In a retrospective study, lucid dreaming was associated posi-
tively with sleep paralysis featuring intense vestibulo-motor hal-
lucinations (as opposed to intruder and incubus hallucinations).
The authors suggested therefore that both experiences are REM
dissociated states characterized by positive emotion [42].

In RBD, dreams are often violent, but not always night-
mares [43]. In particular, in patients with Parkinson’s disease,
no major differences between patients with and without RBD
in the action-filledness, vividness, or threat content of dreams
have been reported. However, dreams were more often nega-
tively than positively toned in Parkinson’s disease patients
with RBD [44]. The most often reported dreams in RBD in-
volve counterattacking a human or animal assault, whereas in
sleep terrors fleeing a disaster is more often reported [45].

Prevalence

Most prevalence studies suggest that 15–40% of the popula-
tion of younger individuals have experienced at least one ep-
isode of sleep paralysis, but there are also a few studies
reporting a much lower prevalence, ~ 5% or 6% [1]. Sleep
deprivation, irregular sleep–wake schedules, or jetlag have
been identified as predisposing factors, and it has been shown
that sleep paralysis episodes are more common in the supine
position [1].

Etiology and Pathophysiology

Sleep paralysis has been listed among the dissociated states [46].
An early study elicited sleep paralysis by sleep interruption and
concluded that sleep paralysis occurs in the transition between
REM and wakefulness and during ambiguous REM sleep, in
contrast to lucid dreaming, which occurred during unequivocal

REM sleep [47]. In particular, this study showed that during
polysomnography (PSG) EEG, there was a typical sequence,
with the intrusion of an alpha EEG into REM sleep, followed
by an arousal response, and then the persistence of REM atonia
into wakefulness [47]. Moreover, many sleep paralysis episodes
occurred from sleep-onset REM periods (SOREMP); thus, the
authors suggested that conditions inducing SOREMP, such as
disruption of the circadian sleep–wake rhythm or interruption of
the REM–NREM cycle might favor sleep paralysis.

For a review on further historic andmore recent studies into
the neurophysiology of sleep paralysis, see Stefani et al. [6]).
For the co-occurrence of sleep paralysis together with hypna-
gogic or hypnopompic hallucinations, a three-factor structural
model (intruder, incubus, and unusual bodily experience) has
been proposed [48]. Intruder consists of sensed presence, fear,
and auditory and visual hallucinations. Incubus comprises
pressure on the chest, breathing difficulties, and pain.
Unusual bodily experiences consist of floating/flying sensa-
tions, out-of-body experiences, and feelings of bliss, related to
physically impossible experiences generated by conflicts of
endogenous and exogenous activation related to body posi-
tion, orientation, and movement [41].

Few families with RISP have been reported [1]. First, ge-
netic analysis points to impaired circadian rhythm, as varia-
tions in the circadian rhythm gene PER2 have been shown to
increase the odds of sleep paralysis [8]. However, genetic
studies for RISP are lacking, and genome-wide association
studies have not been performed.

Treatment

RISP is usually self-limiting and does not impair daytime
function. As sleep paralysis is facilitated by chronic sleep
deprivation or an irregular sleep–wake schedule, it is impor-
tant to inform patients about sleep hygiene and the necessity
of obtaining sufficient sleep (7–9 h per night) and adhering to
regular sleep–wake schedules, whenever possible.
Theoretically, because sleep paralysis occurs most frequently
in the supine position, patients may be advised to sleep in a
lateral or prone position after travel across multiple time
zones. The occurrence of sleep paralysis during sleep in sitting
positions (such as in airplanes) has not been reported.

If patients have bed partners, they may be instructed to
touch the subject when low vocalizations occur in the morning
before awakening.

Drug treatment will rarely be necessary for isolated sleep
paralysis, but it has been reported that in patients with narco-
lepsy, tricyclic or other antidepressants do not only improve
cataplexy but also reduce the number of sleep paralysis epi-
sodes. Cognitive–behavioral therapy for sleep paralysis in-
cludes coping strategies for frightening, hallucinations, or
the imaginative replay of previous successful attempts to re-
solve the sleep paralysis [6].
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Conclusions

The REM parasomnias nightmare disorder and recurrent iso-
lated sleep paralysis can be a cause of significant distress.

Insomnia is a frequent consequence of nightmare disorder,
as patients are frightened of nightmare occurrence and, there-
fore, fear falling asleep. Brain areas responsible for emotion
regulation are involved in nightmare generation, as well as
hyperarousal and impaired fear extinction. Conditions in
which nightmare disorder is particularly frequent include psy-
chiatric disorders and posttraumatic stress disorder.
Nonmedication treatment, in particular imagery rehearsal ther-
apy, is particularly effective for this condition.

Isolated sleep paralysis is a common condition that is ex-
perienced at least once by up to 40% of the general population,
whereas recurrence is less frequent. Very intense and vivid
hallucinations can accompany the sleep paralysis episodes. It
represents a dissociated state, with persistence of REM atonia
into wakefulness. Familial cases have been reported, and the
pathogenesis of sleep paralysis may involve variations in cir-
cadian rhythm genes. Predisposing factors include sleep dep-
rivation, irregular sleep–wake schedules, and jetlag. Avoiding
these factors is the most effective therapy.

Supplementary Information The online version contains supplementary
material available at https://doi.org/10.1007/s13311-020-00966-8.

Acknowledgments Open access funding provided by University of
Innsbruck and Medical University of Innsbruck.

Required Author Forms Disclosure forms provided by the authors are
available with the online version of this article.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate if
changes weremade. The images or other third party material in this article
are included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the
article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. American Academy of Sleep Medicine, The International
Classification of Sleep Disorders : Diagnostic & Coding Manual
(ICSD-3), 3rd ed. ed., Westchester, Ill., 2014.

2. American Psychiatric Association, Diagnostic and statistical man-
ual of mental disorders : DSM-5, fifth edition. ed., American
Psychiatric Association 2013.

3. R. Levin, T.A. Nielsen, Disturbed dreaming, posttraumatic stress
disorder, and affect distress: a review and neurocognitive model,
Psychol Bull 133(3) (2007) 482-528.

4. N. Sandman, K. Valli, E. Kronholm, A. Revonsuo, T. Laatikainen,
T. Paunio, Nightmares: risk factors among the Finnish general adult
population, Sleep 38(4) (2015) 507-14.

5. B. Hogl, A. Iranzo, Rapid eye movement sleep behavior disorder
and other rapid eye movement sleep parasomnias, continuum
(Minneap Minn). Sleep Neurology 234, (2017) 1017-1034.

6. A. Stefani, E. Holzknecht, B. Hogl, Clinical neurophysiology of
REM parasomnias: clinical Neurophysiology: diseases and disor-
ders., in: K.H. Levin, P. Chauvel (Eds.), Handbook of Clinical
Neurology. 2019, pp. 381-396.

7. B. Holzinger, A.A. Stefani, Albträume, in: T.C. Pollmächer, C.L.A.
Wetter, B. Bassetti, W. Högl, Randerath, A.W. (Hrsg.) (Eds.),
Handbuch Schlafmedizin, Elsevier Verlag 2020.

8. D. Denis, Relationships between sleep paralysis and sleep quality:
current insights, Nat Sci Sleep 10 (2018) 355-367.

9. A. Gieselmann,M.Ait Aoudia,M. Carr, A. Germain, R. Gorzka, B.
Holzinger, B. Kleim, B. Krakow, A.E. Kunze, J. Lancee, M.R.
Nadorff, T. Nielsen, D. Riemann, H. Sandahl, A.A. Schlarb, C.
Schmid, M. Schredl, V.I. Spoormaker, R. Steil, A.M. van
Schagen, L. Wittmann, M. Zschoche, R. Pietrowsky, Aetiology
and treatment of nightmare disorder: state of the art and future
perspectives, J Sleep Res 28(4) (2019) e12820.

10. A. Germain, T.A. Nielsen, Sleep pathophysiology in posttraumatic
stress disorder and idiopathic nightmare sufferers, Biol Psychiatry
54(10) (2003) 1092-8.

11. P. Simor, R. Bodizs, K. Horvath, R. Ferri, Disturbed dreaming and
the instability of sleep: altered nonrapid eye movement sleep mi-
crostructure in individuals with frequent nightmares as revealed by
the cyclic alternating pattern, Sleep 36(3) (2013) 413-9.

12. P. Simor, K. Horvath, P.P. Ujma, F. Gombos, R. Bodizs,
Fluctuations between sleep and wakefulness: wake-like features
indicated by increased EEG alpha power during different sleep
stages in nightmare disorder, Biol Psychol 94(3) (2013) 592-600.

13. P. Simor, J. Kormendi, K. Horvath, F. Gombos, P.P. Ujma, R.
Bodizs, Electroencephalographic and autonomic alterations in sub-
jects with frequent nightmares during pre-and post-REM periods,
Brain Cogn 91 (2014) 62-70.

14. C. Shen, J. Wang, G. Ma, Q. Zhu, H. He, Q. Ding, H. Fan, Y. Lu,
W. Wang, Waking-hour cerebral activations in nightmare disorder:
a resting-state functional magnetic resonance imaging study,
Psychiatry Clin Neurosci 70(12) (2016) 573-581.

15. B.G. Cattarius, A.A. Schlarb, Gegenseitige Beeinflussung von
Eltern und Babys in ihrem Schlafverhalten, Somnologie 20(3)
(2016) 189-198.

16. J. Zeitlhofer, S. Seidel, G. Klosch, D. Moser, P. Anderer, B. Saletu,
J. Bolitschek, R. Popovic, M. Lehofer, W. Mallin, B. Fugger, B.
Holzinger, R. Kerbl, A. Saletu, I.H. Machatschke, R. Pavelka, B.
Hogl, Sleep habits and sleep complaints in Austria: current self-
reported data on sleep behaviour, sleep disturbances and their treat-
ment, Acta Neurol Scand 122(6) (2010) 398-403.

17. N. Sandman, K. Valli, E. Kronholm, H.M. Ollila, A. Revonsuo, T.
Laatikainen, T. Paunio, Nightmares: prevalence among the Finnish
general adult population and war veterans during 1972-2007, Sleep
36(7) (2013) 1041-1050.

18. M. Schredl, L. Fricke-Oerkermann, A. Mitschke, A. Wiater, G.
Lehmkuhl, Longitudinal study of nightmares in children: stability
and effect of emotional symptoms, Child Psychiatry Hum Dev
40(3) (2009) 439-49.

Nightmare Disorder and Isolated Sleep Paralysis 105

https://doi.org/10.1007/s13311-020-00966-8
https://doi.org/


19. M.R. Nadorff, S. Nazem, A. Fiske, Insomnia symptoms, night-
mares, and suicidal ideation in a college student sample, Sleep
34(1) (2011) 93-8.

20. M.R. Nadorff, D.K. Nadorff, A. Germain, Nightmares: under-re-
ported, undetected, and therefore untreated, J Clin Sleep Med 11(7)
(2015) 747-50.

21. M.R. Nadorff, C.E. Titus, A.R. Pate, A meaningful step toward
understanding the cause and impact of nightmares, J Clin Sleep
Med 15(2) (2019) 179-180.

22. F. Waters, U. Moretto, T.T. Dang-Vu, Psychiatric illness and
parasomnias: a systematic review, Curr Psychiatry Rep 19(7)
(2017) 37.

23. M.L. Swart, A.M. van Schagen, J. Lancee, J. van den Bout,
Prevalence of nightmare disorder in psychiatric outpatients,
Psychother Psychosom 82(4) (2013) 267-8.

24. L. Baldelli, O. Addimanda, M. Burattini, G. Chiaro, V. Brusi, E.
Pignotti, R. Meliconi, F. Provini, Nightmare disorder and REM
sleep behavior disorder in inflammatory arthritis: possibility be-
yond neurodegeneration, Brain Behav 9(3) (2019) e01230.

25. F. Di Pauli, A. Stefani, E. Holzknecht, E. Brandauer, T. Mitterling,
B. Holzinger, B. Hogl, Dream content in patients with sleep apnea:
a prospective sleep laboratory study, J Clin SleepMed 14(1) (2018)
41-46.

26. M. Solms, Dreaming and REM sleep are controlled by different
brain mechanisms, Behav Brain Sci 23(6) (2000) 843-50; discus-
sion 904-1121.

27. R. Levin, T. Nielsen, Nightmares, bad dreams, and emotion dys-
regulation, Current Directions in Psychological Science 18(2)
(2009) 84-88.

28. L.P. Marquis, S.H. Julien, A.A. Baril, C. Blanchette-Carriere, T.
Paquette, M. Carr, J.P. Soucy, J. Montplaisir, T. Nielsen,
Nightmare severity is inversely related to frontal brain activity dur-
ing waking state picture viewing, J Clin Sleep Med 15(2) (2019)
253-264.

29. E.F. Ward-Ciesielski, E.S. Winer, C.W. Drapeau, M.R. Nadorff,
Examining components of emotion regulation in relation to sleep
problems and suicide risk, J Affect Disord 241 (2018) 41-48.

30. R.N. Aurora, R.S. Zak, R.K. Maganti, S.H. Auerbach, K.R. Casey,
S. Chowdhuri, A. Karippot, K. Ramar, D.A. Kristo, T.I.
Morgenthaler, C. Standards of Practice, M. American Academy
of Sleep, Best practice guide for the treatment of REM sleep behav-
ior disorder (RBD), J Clin Sleep Med 6(1) (2010) 85-95.

31. M.A. Raskind, D.J. Dobie, E.D. Kanter, E.C. Petrie, C.E.
Thompson, E.R. Peskind, The alpha1-adrenergic antagonist
prazosin ameliorates combat trauma nightmares in veterans with
posttraumatic stress disorder: a report of 4 cases, J Clin Psychiatry
61(2) (2000) 129-33.

32. TheManagement of Posttraumatic Stress DisorderWorking Group,
D.o.V.A, VA/DOD clinical practice guideline for the management
of posttraumatic stress disorder and acute stress disorder. https://
www . h e a l t h q u a l i t y . v a . g o v / g u i d e l i n e s /MH / p t s d /
VADoDPTSDCPGFinal012418.pdf. (Accessed June 19th 2020.

33. M.A. Raskind, E.R. Peskind, B. Chow, C. Harris, A. Davis-Karim,
H.A. Holmes, K.L. Hart, M. McFall, T.A. Mellman, C. Reist, J.
Romesser, R. Rosenheck, M.C. Shih, M.B. Stein, R. Swift, T.
Gleason, Y. Lu, G.D. Huang, Trial of prazosin for post-traumatic
stress disorder in military veterans, N Engl J Med 378(6) (2018)
507-517.

34. T.I. Morgenthaler, S. Auerbach, K.R. Casey, D. Kristo, R.Maganti,
K. Ramar, R. Zak, R. Kartje, Position paper for the treatment of
nightmare disorder in adults: an American Academy of Sleep
Medicine Position Paper, J Clin Sleep Med 14(6) (2018) 1041-
1055.

35. C. Reist, E. Streja, C.C. Tang, B. Shapiro, J. Mintz, M. Hollifield,
Prazosin for treatment of post-traumatic stress disorder: a system-
atic review and meta-analysis, CNS Spectr (2020) 1-7.

36. B. Holzinger, G. Klosch, B. Saletu, Studies with lucid dreaming as
add-on therapy to Gestalt therapy, Acta Neurol Scand 131(6)
(2015) 355-63.

37. M. Miranda, B. Hogl, Guy de Maupassant and his account of sleep
paralysis in his tale, “The Horla”, Sleep Med 14(6) (2013) 578-80.

38. A. Stefani, A. Iranzo, J. Santamaria, B. Hogl, S. Group, Description
of sleep paralysis in TheBrothers Karamazov byDostoevsky, Sleep
Med 32 (2017) 198-200.

39. C. Baumann, F. Lentzsch, M. Regard, C. Bassetti, The hallucinat-
ing art of Heinrich Fussli, Front Neurol Neurosci 22 (2007) 223-35.

40. S.E. Golzari, K. Khodadoust, F. Alakbarli, K. Ghabili, Z.
Islambulchilar, M.M. Shoja, M. Khalili, F. Abbasnejad, N.
Sheikholeslamzadeh, N.M. Shahabi, S.F. Hosseini, K. Ansarin,
Sleep paralysis in medieval Persia - the Hidayat of Akhawayni
(?-983 AD) , Neuropsychiatr Dis Treat 8 (2012) 229-34.

41. D.E. McCarty, A.L. Chesson, Jr., A case of sleep paralysis with
hypnopompic hallucinations. Recurrent isolated sleep paralysis as-
sociated with hypnopompic hallucinations, precipitated by behav-
iorally induced insufficient sleep syndrome. J Clin Sleep Med 5(1)
(2009) 83-4.

42. D. Denis, G.L. Poerio, Terror and bliss? Commonalities and dis-
tinctions between sleep paralysis, lucid dreaming, and their associ-
ations with waking life experiences J Sleep Res 26(1) (2017) 38-47.

43. K. Valli, B. Frauscher, V. Gschliesser, E. Wolf, T. Falkenstetter,
S.V. Schonwald, L. Ehrmann, A. Zangerl, I. Marti, S.M. Boesch, A.
Revonsuo,W. Poewe, B. Hogl, Can observers link dream content to
behaviours in rapid eye movement sleep behaviour disorder? A
cross-sectional experimental pilot study, J Sleep Res 21(1) (2012)
21-9.

44. K. Valli, B. Frauscher, T. Peltomaa, V. Gschliesser, A. Revonsuo,
B. Hogl, Dreaming furiously? A sleep laboratory study on the
dream content of people with Parkinson’s disease and with or with-
out rapid eye movement sleep behavior disorder Sleep Med 16(3)
(2015) 419-27.

45. G. Uguccioni, J.L. Golmard, A.N. de Fontreaux, S. Leu-
Semenescu, A. Brion, I. Arnulf, Fight or flight? Dream content
during sleepwalking/sleep terrors vs. rapid eye movement sleep
behavior disorder. Sleep Med 14(5) (2013) 391-8.

46. M.W. Mahowald, C.H. Schenck, Status dissociatus–a perspective
on states of being, Sleep 14(1) (1991) 69-79.

47. T. Takeuchi, A. Miyasita, Y. Sasaki, M. Inugami, K. Fukuda,
Isolated sleep paralysis elicited by sleep interruption, Sleep 15(3)
(1992) 217-25.

48. J.A. Cheyne, S.D. Rueffer, I.R. Newby-Clark, Hypnagogic and
hypnopompic hallucinations during sleep paralysis: neurological
and cultural construction of the night-mare, Conscious Cogn 8(3)
(1999) 319-37.

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Stefani and Högl106

https://www.healthquality.va.gov/guidelines/MH/ptsd/VADoDPTSDCPGFinal012418.pdf
https://www.healthquality.va.gov/guidelines/MH/ptsd/VADoDPTSDCPGFinal012418.pdf
https://www.healthquality.va.gov/guidelines/MH/ptsd/VADoDPTSDCPGFinal012418.pdf

	Nightmare Disorder and Isolated Sleep Paralysis
	Abstract
	Introduction
	Nightmare Disorder
	Diagnostic Criteria
	Evaluation of Nightmare Disorder
	Polysomnography and Imaging in Nightmare Disorder
	Children

	Prevalence
	Etiology and Pathophysiology
	Treatment of Nightmare Disorder

	Sleep Paralysis
	Diagnostic Criteria
	Differential Diagnosis

	Prevalence
	Etiology and Pathophysiology
	Treatment

	Conclusions
	References


