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Nightmares Defined

Nightmares are currently defined in both theDiagnos-
tic and Statistical Manual of Psychiatric Disorders,
Fourth Edition, Text Revision (DSM-IV-TR) and the
International Classification of Sleep Disorders, Second
Edition (ICSD-2) (Table 1). These definitions are con-
sistent in linking nightmares to abrupt rapid eye move-
ment (REM) sleep awakenings with a clear recall
of primarily fearful dream content. The more recent
ICSD-2 criteria acknowledge that nightmares may
involve dysphoric emotions other than fear and anxiety
and distinguish idiopathic nightmares from the more
severe and highly distressing nightmares associated
with posttraumatic stress disorder (PTSD). However,
the ICSD-2 does not subscribe to a criterion of subjec-
tive distress as does the DSM-IV-TR, even though
converging evidence suggests that one’s habitual
manner of affective responding (nightmare distress) is
an important determinant of nightmares as a clinical
problem.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Nightmare Prevalence and Correlates

Large community-based epidemiological studies dem-
onstrate a high prevalence of occasional nightmares:
about 85%of adults report at least onewithin the past
year, whereas 8–29% report at least one per month.
These same studies indicate that 2–6% of respondents
report weekly nightmares, a frequency widely consid-
ered to be of moderately severe pathology. The 2–6%
range is robust cross-culturally, with similar rates
reported in Canada, Europe, Japan, the Middle East,
and America. This range may nonetheless underesti-
mate the real prevalence of nightmares for a number
of reasons, such as reliance on retrospective measures
and undergraduate samples, inconsistent operational
definitions, and failure to distinguish traumatic from
nontraumatic nightmares.
Frequent nightmares are up to three to four times

as prevalent in childhood and adolescence as in
adulthood. According to the DSM-IV-TR, 10–50%
of children aged 3–5 years of age have disturbing
dreams, with a prevalence that increases through
early adolescence. Nightmare ‘problems’ (duration>3
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months) occur with prevalences in the same order of
magnitude: 24%, 41%, and 22% for children between
age ranges of 2–5, 6–10, and 11–12years, respectively.
Evidence from the Finnish Twin Cohort, a community-
based sample of 1298 monozygotic and 2419 dizy-
gotic twin pairs aged 33–60 years, suggests that
nightmares are a common and stable trait from child-
hood to middle age and are substantially affected by
genetic factors. In contrast, nightmare prevalence and
frequency in elderly populations are considerably
lower than rates found in younger adults.

Females at all ages consistently report nightmares at
significantly higher rates than domales, although some
portion of this difference may be attributed to trauma-
induced nightmares. This consistent gender gap in
nightmares appears to first emerge around early ado-
lescence. Nightmares are more frequent and more
prevalent in psychiatric populations and are associated
with a diversity of symptoms: anxiety, neuroticism, and
global symptom reporting, schizophrenia-spectrum
symptoms; heightened risk for suicide; dissociative
phenomena; health behavioral problems; and sleep
disturbances. Nightmares are also linked to a diversity
of psychopathological traits. They are particularly
prevalent in PTSD, for which they are considered a
hallmark symptom.A broad range of traumatic events
may trigger nightmares: combat exposure, motor
vehicle accidents, natural disasters, crime victimiza-
tion, and rape.

Nightmares are also reactive to intense stress. More
frequent nightmares are reported during increased life
stress and are associated with specific stressors, such
as anticipated surgery, experimental pain stimulation,
menstruation, pregnancy, miscarriage, new mother-
hood, preparation for exams, sham intelligence test-
ing, stock market downturns, and the viewing of
disturbing movies. Their onset is often immediately
preceded by stressful events, such as death of some-
one close, interpersonal conflict, news of a disaster
(e.g., an earthquake), and major life events in general.

Nightmares also accompany several chronic health
problems, including migraine, bronchitis/asthma,
chronic obstructive airways disorder, cardiac disease,
and substance abuse. In addition, individuals who
report frequent nightmares are characterized by a
number of personality variables strongly associated
with waking emotional distress: heightened physical
and emotional reactivity, imagery vividness, fantasy
proneness, maladaptive coping, and thin boundaries.

The association of nightmares with this wide spec-
trum of pathological symptoms and conditions, all of
which are marked by considerable waking emotional
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Table 1 DSM-IV-TR and ICSD-2 diagnostic criteria for nightmare disordera

Component DSM-IV-TR nightmare disorder (2000) ICSD-2 nightmare disorder (2005)

Nature of

dream

recall

A. Repeated awakenings from the major sleep period or

naps with detailed recall of extended and extremely

frightening dreams, usually involving threats to survival,

security, or self-esteem

A. Recurrent episodes of awakenings from sleep with

recall of intensely disturbing dream mentation, usually

involving fear or anxiety but also anger, sadness,

disgust, and other dysphoric emotions

Nature of

awakening

B. On awakening from the frightening dreams, the person

rapidly becomes oriented and alert (in contrast to sleep

terror disorder and some epilepsies)

C. Alertness is full immediately on awakening, with little

confusion or disorientation

Recall of sleep mentation is immediate and clear

Nature of

associated

distress

C. The dream experience, or the sleep disturbance

resulting from the awakening, causes clinically

significant distress or impairment in social,

occupational, or other important areas of function

D. Associated features may include:

� Return to sleep after the episodes is typically delayed

and not rapid

Timing of

event

A. The awakenings generally occur during the second half

of the sleep period

D. Associated features may include:

� The episodes typically occur in the latter half of the

habitual sleep period

Physiological

criteria

None None

Differential

diagnosis

D. The nightmares do not occur exclusively during the

course of another mental disorder (e.g., a delirium,

posttraumatic stress disorder) and are not due to the

direct physiological effects of a substance (e.g., a drug

of abuse, a medication) or a general medical condition

Nightmares are distinguished from: seizure disorder,

arousal disorders (sleep terrors, confusional arousal),

REM sleep behavior disorder, isolated sleep paralysis,

nocturnal panic, posttraumatic stress disorder, acute

stress disorder

aDSM-IV-TR, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision; ICSD-2, International Classification of

Sleep Disorders, Second Edition. Items A–D refer to specific definitional criteria described in the manuals; REM, rapid eye movement.

Data from American Psychiatric Association (2000) DSM-IV-TR: Diagnostic and Statistical Manual of Mental Disorders, 4th edn.

Arlington, VA: American psychiatric association; and American Academy of Sleep Medicine (2005) International Classification of Sleep

Disorders: Diagnostic & Coding Manual, 2nd edn. Westchester, IL: American Academy of Sleep Medicine.
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distress, supports the contention that nightmare pro-
duction is related to a personality style characterized
by intense reactive emotional distress.

 
 
 
 

 

Models of Nightmare Production

Despite a literature that has proliferated over the past
two decades, relatively little is known about the etiol-
ogy and pathogenesis of nightmares. There is a
surprising paucity of working models of nightmare
production, with most existing attempts being based
on clinical observation but little experimental veri-
fication. Many existing models address nightmares
only indirectly within the broader context of theories
about dream function or personality. Further, some
models are concerned almost exclusively with eluci-
dating a nightmare function but not how nightmares
are formed.

Psychoanalytic and Neopsychoanalytic Models

It is widely accepted that Freud’s dream theory failed
to deal adequately with nightmares. To incorporate
them into his theoretical framework, Freud resorted
to the notion of masochistic wish-fulfillment dreams,
within which anxiety feelings stemmed from the
transformation of libido. Despite the unpopularity
of this idea, twentieth-century theories of nightmare
production were nonetheless largely informed by
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Freud’s work. For example, various neo-Freudian
models proposed that nightmares were expressions
of repressed incestuous impulses, were residues of
unresolved psychological conflicts, were attempts to
transform shame into fear, and so forth. Some of these
views (e.g., incestuous impulse theory) have held little
currency in contemporary deliberations over pro-
cesses of nightmare production, whereas others have
continued to wield considerable influence. For exam-
ple, one contemporary model embraces an explicitly
psychoanalytic framework in describing a three-stage
neurologicalmechanism responsible for normaldream-
ing and nonrecurring nightmares. Other, more recent,
mastery and adaptation models of dream function (see
later) are also broadly consistent with neopsychoana-
lytic orientations.

Personality and Evolutionary Models

Boundary permeability Based on extensive clinical
work with frequent lifelong nightmare sufferers,
Hartmann proposed the personality dimension of
‘boundary permeability’ to explain nightmare pathol-
ogy. Nightmare sufferers fall to one extreme of this
dimension (‘thin’ boundaries) by virtue of their
striking openness, sensitivity, and vulnerability to cog-
nitive and emotional intrusions – and possibly by
biologically based differences as well. Hartmann rea-
soned that thin-boundary individuals were susceptible

 
 
 
 
 

e (2009), vol. 3, pp. 663-669 
 



Dreams, Dreaming Theories and Correlates of Nightmares 665 

Author's personal copy
to internal events not usually perceived bymost others
as threatening or traumatic, that they had difficulty
discerning internal fantasy from external reality, and
that they were prone to source monitoring distur-
bances across various states of consciousness. Their
boundary ‘thinness’ thus consists in a vulnerability to
spikes of heightened emotional distress; during
dreaming this vulnerability leads to nightmares.
A modest body of empirical work supports the

validity of the Boundary Questionnaire created to
measure an individual’s boundary thinness or thick-
ness. As predicted by the model, thin-boundary
persons have high levels of dream recall, dream
bizarreness, and nightmare recall. Relationships have
been found for adolescents as well as for adults, but
not for healthy elderly individuals. However, failures
to find relationships between boundary thinness and
nightmare recall have also been reported. In general,
despite the generally positive findings and the publi-
cation of a book on the boundary model, this
approach has not been elaborated into a complete
theory of nightmares and has not enjoyed widespread
application as such by the research community.

Image contextualization Unlike most other models
that consider nightmares to result from a breakdown
in emotional regulation processes, Hartmann’s con-
textualization model proposes that (with the excep-
tion of nonrepetitive PTSD nightmares) nightmares
serve the function of contextualizing, or finding a
picture context for an individual’s predominant emo-
tional concerns. Contextualization proceeds by estab-
lishing a wide swath of new associations to the
emotion, the result of which is emotionally therapeu-
tic. Contextualization is presumed to be a function of
dreaming more generally, but the contextualizing
processes in normal dreams are often difficult to dis-
cern when the underlying emotions are too weak or
diffuse. However, after exposure to stressful or trau-
matic events that engender high levels of emotional-
ity, the processes are more evident. Emotion is thus
the central instigating force in the formation of
dreaming and nightmares, and integration of this
emotion, via the establishment of broad memory
associations, is the ultimate goal of dreaming.
Contextualization occurs via contextualizing im-

ages, which are powerful central images of a dream
whose emotions are consistent with a central concern
but whose content may differ from this concern. For
example, an image of being swept up in a tornado
may contextualize an individual’s feelings of helpless-
ness, fear, and foreboding that stem from a prior
assault. Hartmann’s group has demonstrated that
such images are, in fact, more frequent after trauma.
Research has also revealed that the presence and
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intensity of contextualizing images are related to
thinness on the Boundary Questionnaire, to a history
of trauma, and to the impact of a dream on waking
life. Independent validation of some features of this
model was also recently reported.

Emphasis ona contextualizingmechanism likens this
model to connectionist models of memory and emo-
tional processing; both of which are thought to be
central to REM sleep function. Recent evidence does
support the notion that memory systems become
hyperassociative and more flexible during REM
sleep. Hartmann’s focus on context formation during
dreaming also presages recent theoretical trends in
neuroscience – specifically, the view that sleep-related
alterations in hippocampal context-building functions
are key in determining how dreaming transmogrifies
episodicmemories into oniricworlds and relationships.
Thus, the contextualization model anticipates both
recent speculations that an REM sleep function is to
create contextual memories and recent research demon-
strating sleep-related facilitation of the consolida-
tion of implicit, contextual (hippocampal-dependent)
learning.

In sum, the contextualization model is a relatively
new proposal which is still in the process of validation
but which is consistent with several emerging trends
in the neuroscience of memory.

Threat simulation The threat simulation model of
nightmares is an evolutionary theory that considers
nightmares to be virtual representations that enable
the self to engage in behaviorally realistic responses to
subjectively real threatening events. Active ‘rehearsal’
of responses during such simulations enhances threat-
avoidance skills in the waking world and confers
behavioral and survival advantages. Thus, Revonsuo
suggests that nightmarish dreams are prime examples
of dreams that fully realize this biological function.
The suggestion that ancestral threats are more appar-
ent in children’s dreams than in those of adults under-
lines the importance of assessing the dreams of these
two populations comparatively.

This model has generated substantial interest and
empirical test in the scientific community but remains
controversial. The evolutionary assumption of the
model, that nightmares are heritable, has been sup-
ported to some extent. The only available study on
this question used structural equation modeling of the
responses of subjects from the Finnish Twin Cohort to
reveal persistent genetic effects on the disposition to
nightmares both in both childhood (44–45% of phe-
notypic variance) and adulthood (36–38%).

However, heritability per se is insufficient to estab-
lish function; many psychiatric disorders bear a
genetic component. As described earlier, nightmares
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are associated with increased vulnerability, psycho-
pathology, and dysfunctional adaptation to the envi-
ronment. A functional role for nightmares is not
supported by the finding that sleep disturbances
(including nightmares) increase the risk of developing
PTSD upon subsequent trauma exposure and that
nightmares following trauma are associated with
more severe PTSD. PTSD is associated with a host
of sleep and waking state abnormalities and does not
appear to be an adaptive condition in any sense.
While thismodel has stimulated little research on the

content of nightmares per se, assessment of dream con-
tent has provided several consistent findings. Revon-
suo’s group reported evidence that severely traumatized
children living in environments of threat report dreams
with more threatening events and dream threats that
are more severe than do less traumatized or nontrau-
matized children. Similarly, the earliest dreams remem-
bered by adults (i.e., dreamedwhen theywere children)
contain a very large proportion of threat themes, also as
predicted by the model. Revonsuo also reported that
the dreams of college students contained threats that
were frequent (66% of reports), severe (39% nontriv-
ial), realistic (aggression, failures, misfortunes, etc.),
and directed toward the self (73%), and to which
the self responded with relevant defensive behaviors
(56%) – all findings consistent with the model. Mixed
support comes from an independent study of recurrent
dreams inwhich six of eight predictions from themodel
were judged to be supported. However, less than 15%
of these dreams contained realistic andprobable threats
critical for physical survival or reproductive success.
Further, less than 2% of the dreams supported all of
the predictions. Similarly, only 8% of undergraduate
students’ most recent dreams contain realistic life-
threatening events (and escape is depicted in only a
third of these), whereas severe life-threatening events
are experienced in real life by 45% of them. It bears
noting, however, that the presence of threats per se in
dream content does not necessarily prove that dreams
are adaptive in an evolutionary sense; these threatsmay
simply reflect daily reality, as stipulated by the continu-
ity hypothesis of dreaming.
In sum, the threat simulation model remains a pro-

vocative but largely unproved explanation of night-
mares. As an evolutionary theory, many of its tenets
are difficult, if not impossible, to test empirically.
However, it provides a context, which places night-
mare studies within the broader field of evolutionary
biology, and has generated many novel hypotheses for
empirical testing.

Neurobiological Models

Neurotransmitter imbalance Hartmann and collea-
gues early proposed a model of nightmare etiology
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based upon the effects of pharmacological treatments
for chronicnightmare sufferers.An imbalance inneuro-
transmitter systems, characterized by diminished levels
of norepinephrine and/or serotonin and elevated
levels of dopamine (or a combination of these), leads
to repeated experiences of nightmares. Hartmann rev-
iewed much of the evidence available at the time but
appears to have abandoned this work in favor of the
boundary and contextualization models. Evaluation of
this complex model today would require an extensive
review of the side effects and interactions of several
classes of drugs and is not attempted here. Interested
readers are directed to the ‘Further reading’ section for
relevant reviews of this literature.

REM sleep desomatization Fisher and colleagues
are among very few groups to have recorded poly-
somnographic variables during spontaneous night-
mares. They found nightmares to be associated with
smaller than expected levels of autonomic activation
during REM sleep and, in some cases, stage 2 sleep.
The extent of autonomic activation recorded with
measures of heart (HR), respiratory rate (RR), and
eye movement (EM) activity was low, was limited to
the last few minutes of preawakening sleep, and was,
in 60% (12 of 20) of the nightmares recorded, absent
altogether. Even lower levels of activation were found
in a more recent study. This apparent separation
of subjective fear (fearful dream imagery) from its
normal psychophysiological concomitants (low or no
autonomic arousal) was referred to as ‘desomatiza-
tion,’ that is, an REM sleep mechanism for modulating
anxiety by abolishing or diminishing its physiolo-
gical concomitants. Such a mechanism was thought
to help preserve REM sleep, to prevent the self-
perpetuation of anxiety, and to contribute to the
mastery of traumatic experiences. Nightmares result
when the anxiety exceeds a certain threshold and the
REM desomatization mechanism breaks down,
allowing autonomic activation to occur.

Findings from this study, though influential in clin-
ical research, remain somewhat questionable because
an indeterminate number of patients with borderline
psychosis, prior trauma, and comorbid sleep terrors
participated in the study sample. Nonetheless, some
of the findings have been replicated with a sample of
idiopathic nightmare cases. Little new empirical
evidence has been brought to bear on this model,
although some laboratory findings are consistent
with the possibility that dream emotion is inhibited
by REM sleep processes related to the orienting
response. Fisher’s findings and speculations, how-
ever, have had an impact. Several investigators have
also suggested that components of REM sleep may be
responsible for desomatization or desensitization – that
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is, the eye movements of REM sleep desensitize affect
in a way similar to what occurs in eye movement
desensitization and reprocessing (EMDR) therapy.

In sum, the desomatization model is based upon a
limited number of polysomnographic recordings and
has not been tested systematically, but has generated
much further speculation. The specificity of its pro-
posed mechanism remains an intriguing explanation
of nightmare function that is compatible with other
theories of dream and nightmare function.

Mood regulation Kramer’s mood regulatory theory
of dreaming is premised on laboratory findings con-
sistent with the claim that REM sleep is characterized
by a ‘surge’ of affective arousal (e.g., a progressive
increase and plateau in limbic system, eye movement,
and heart and respiratory activity across the REM
period). Dream content is proposed to serve the adap-
tive function of containing these surges by decreasing
the intensity and variability of the associated emo-
tion. This is achieved by a particular pattern of dream
content that unfolds across the night and is referred to
as ‘progressive-sequential’ (P-S) in nature. P-S dream
series enable a form of emotional problem solving
that ameliorates mood. P-S dreaming is distinguished
from a repetitive-traumatic pattern, during which
an emotional conflict is simply stated and restated
without evidence of adaptive change. Nightmares
presumably occur when the capacity of dreaming to
assimilate the emotional surge in this fashion is
exceeded.
While the physiological description of REM sleep

as surgelike remains debatable, Kramer has mar-
shaled some empirical support for the proposed func-
tion of dream content. In general, evidence that
dreams are influenced by one’s immediate presleep
thoughts and emotional experiences, and that one’s
waking state mood is related to the previous night’s
dreams, is consistent with the notion that intervening
dream activity regulates mood. More specific evi-
dence that dreaming mediates this regulation is that
pre- to post-decreases in mood scores, the ‘unhappi-
ness subscale’ especially, are correlated with interven-
ing dream content scores, scales involving the number
of dream characters especially. While one study by
Kramer’s group failed to replicate this relationship,
consistent findings have been reported by indepen-
dent researchers. In this case, presleep depression
scores were found to be correlated negatively with
emotional tone in the dreams of the first REM period
of the night (higher depression associated with more
negative dreaming) but not with sleep physiology
variables. There is also evidence for a mood regu-
latory function of dreaming in studies of persons
undergoing marital separation, who report more
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negative dreams at the beginning and fewer at the
end of the night and who prove more likely to be in
remission a year later, compared to those with the
opposite pattern. These findings may indicate that
negative dreams early in sleep reflect a within-sleep
mood regulation process, while negative dreams late
in sleep reflect a failure of regulation.

The functional claims of the mood regulation
model parallel those of several other nightmare mod-
els (e.g., image contextualization, REM sleep deso-
matization) which claim that dreaming functions to
adaptively modify emotions. This claim is supported
by a small but growing body of experimental evidence.
However, there is as yet no convincing evidence that the
P-S dream pattern per se is the active agent of mood
regulation.

Affective network dysfunction Our neurocognitive
model of nightmare formation is based upon a syn-
thesis of findings in the areas of sleep physiology,
PTSD, and anxiety disorders. It stipulates that night-
mares reflect dysfunction in a network of processes
that, during normal dreaming, serves the adaptive
function of fear memory extinction. At the cognitive
level, this extinction function depends upon three
imagery processes that operate on the constituent
elements of fear memories: (1) element activation,
or the increased availability of isolated features of
fear memories removed from their episodic (real-
world) contexts, (2) element recombination, or the
reorganization of these features into novel, virtual,
‘here-and-now’ simulations of reality, and (3) emo-
tional expression in reaction to the recombined fea-
tures, which allows new, fear extinction, memories to
be formed and maintained.

At the neural level (see Figure 1), the fear extinction
function is supported by a network of four limbic,
paralimbic, and prefrontal regions that constitute the
control center for a number of emotional processes,
including the perception and representation of emo-
tional stimuli and the expression and regulation of
emotional responses. These four brain regions, which
we refer to as the ‘AMPHAC model,’ include the
amygdala (Am), the medial prefrontal cortex
(mPFC), the hippocampal (Hip) complex, and the
anterior cingulate cortex (ACC). The AMPHAC
regions operate in a coordinated manner to influence
other perceptual, cognitive, memorial, and affective
brain events. However, general correspondences
between each region and cognitive processes are also
postulated (e.g., Am, emotional activation; Hip, con-
trol of memory context; mPFC, control of extinction
memories; ACC, regulator of affect distress).

The cognitive and neural explanatory levels
together define an affective network within which
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Figure 1 Schematic representation of a network of brain regions

hypothesized to be implicated in the production and extinction of

fear during normal dreaming; dysfunction in this network is respon-

sible for nightmares. (1) Context is relayed in realistic (virtual) form

via anterior hippocampus (aHip) to basal nucleus (B) of the amyg-

dala (Am) and is further processed by the central (Ce) nucleus. (2)

Medial prefrontal cortex (mPFC) and dorsal and rostral anterior

cingulate cortex (dACC, rACC) afferents to the amygdala regulate

the output of Ce neurons to induce extinction and signal distress

and maintain appropriate levels of fear. (3) Ce nucleus signals

brain stem (Br) and hypothalamus (Hy) to produce (4) the auto-

nomic and behavioral correlates of fear. Excitatory connections are

shown in red, inhibitory connections in green. For readability, only

connections judgedmost pertinent to the consolidation and extinc-

tion of fear are indicated. Reproduced from Levin R andNielsen TA

(2007) Disturbing dreams, posttraumatic stress disorder, and

affect distress: A review and neurocognitive model. Psychological

Bulletin 133(3): 482–528, with permission from APA.
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perturbations may produce a variety of dysphoric
dreaming types – from occasional bad dreams to
nontraumatic nightmares to recurring posttraumatic
nightmares. Further, network activity is ‘cross-state,’
meaning that it is active during both sleep and wake-
fulness, which means that its functions – and
especially its dysfunctions – should be measurable
with various psychophysiological instruments both
during sleep and waking states.
Two cross-state factors are proposed for which sub-

stantial supporting evidence exists. One is a situational
or state factor, affect load, and reflects the combined
influence of stressful and emotional negative events
(e.g., interpersonal conflicts, daily hassles) on an indi-
vidual’s capacity to effectively regulate emotions.
Increases in affect load result in intensified dysphoric
dreaming in general. A second factor is a dispositional
or trait-like factor, affect distress, and is characterized
as a long-standing tendency to experience heightened
distress and negative affect in response to increases
in affect load, and to react. Affect distress is influen-
ced by events such as prior neglect and trauma, is
akin to both the negative affect and negative emotions
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(personality dimensions), and is associated with a wide
variety of psychopathological conditions (anxiety
disorders, health behaviors, PTSD, etc.). Affect distress
is related to early development and acts as a risk factor
diathesis for emotional dysregulation in the face of
subsequent stress.

Thus, during nightmares, high levels of affect load
and/or affect distress interact with the neurophysio-
logical state of REM sleep so as to favor the activa-
tion of fear memories that are coherent (i.e., that
resist feature recombination). These memories are
akin to those occurring in waking, fear-based patho-
logical conditions such as phobias or social anxiety.
Nightmare-related fear memories are highly resistant
to extinction, overly weighted with response elements
(usually involving escape or avoidance), and, in more
severe instances, corrupted by elevated affect distress.
A fuller delineation of this model can be found in
recent work by Levin and Nielsen.

As a new model of nightmare formation, the affec-
tive network dysfunction model has not yet been
tested empirically. However, its tenets are consistent
with much literature; its neural propositions, espe-
cially, are consistent with recent neuroimaging studies
of REM sleep, PTSD, anxiety disorders, and person-
ality factors. To illustrate, several studies indicate that
REM sleep is characterized by high levels of acti-
vation in Am, mPFC, ACC, and the hippocampal
complex. Additionally, PET studies have found
that glucose metabolic rates in mPFC during REM
sleep are highly correlated with elevated anxiety in
the content of dreams sampled during these REM
periods. Neuropsychological evidence from brain-
lesioned patients also supports the model, demon-
strating a link between temporolimbic brain regions
and frequent nightmares of both recurring and non-
recurring types. Eight of nine patients who reported
recurring nightmares were found to have temporal or
frontotemporal lesions, including, in some cases, the
Hip or ACC. Nightmares and ‘dream–reality confu-
sions’ (DRCs) were also habitually associated with
limbic lesions (nine of ten patients); six of these
patients had lesions affecting the mPFC or ACC
or both.

Findings from PTSD patients also support this
model. All four of the designated brain regions are
affected in PTSD patients. Further, heightened affect
distress may be expressed in the form of several sleep-
related hyperarousal symptoms, including increased
awakenings, wake after sleep onset (WASO), and
insomnia, as well as nightmares in stages other than
REM sleep and at times other than the habitual last
third of the night (e.g., stage 2 nightmares occurring
early in the sleep episode). Hyperarousal is also sug-
gested by the expression of motor activity in sleep,
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including REM-related twitches in leg muscles, more
periodic leg movement during sleep in all stages, fre-
quent large body movements, and more REM-related
motor activity and vocalization. Explosive motor
activity can be elicited from any stage of sleep in
some patients with war-related PTSD.
In sum, the affective network dysfunction model is

new and still untested but consistent with a large and
recent empirical literature. The proposed fear extinc-
tion function, while novel, is nonetheless modeled
after a well-established research literature on the
nature, learning, and unlearning of fear memories.
This function is compatible with adaptive emotional
functions proposed by other dream and nightmare
theorists and may serve as an integrative foundation
for resolving these diverse theories.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

See also: Dream Function; Dreams and Nightmares in

PTSD; Dreams and Dreaming: Incorporation of Waking

Events; Nightmares; Parasomnias; Sleep Mentation in

REM and NREM: A Neurocognitive Perspective; Sleep

and Sleep States: Phylogeny and Ontogeny; Sleep

Research and Sleep Medicine in Historical Perspective;

The AIM Model of Dreaming, Sleeping, and Waking

Consciousness.

 
 
 
 
 
 
 
 
 
 

 
 

Further Reading

Arkin AM and Steiner SS (1978) The effects of drugs on sleep
mentation. In: Arkin AM, Antrobus JS, and Ellman SJ (eds.)

TheMind in Sleep, pp. 393–415. New York: Lawrence Erlbaum

Associates.

Braun AR, Balkin TJ, Wesensten NJ, et al. (1998) Dissociated
pattern of activity in visual cortices and their projections during

human rapid eye movement sleep. Science 279: 91–95.
Cartwright R (2005) Dreaming as a mood regulation system. In:

Kryger MH, Roth T, and Dement WC (eds.) Principles and
Practice of SleepMedicine, 4th edn., pp. 565–572. Philadelphia,

PA: Elsevier Saunders.

Davis M, Myers KM, Chhatwal J, et al. (2006) Pharmacological

treatments that facilitate extinction of fear: Relevance to psy-
chotherapy. NeuroRx 3: 82–96.

Hublin C, Kaprio J, Partinen M, et al. (1999) Nightmares: Familial

aggregation and association with psychiatric disorders in a

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Encyclopedia of Neuroscien

 
 
 
 
 
 
 
 
 
 

nationwide twin cohort. American Journal of Medical Genetics
88: 329–336.

Hull AM (2002) Neuroimaging findings in post-traumatic stress

disorder. Systematic review. British Journal of Psychiatry 181:
102–110.

Kim JJ and Jung MW (2006) Neural circuits and mechanisms

involved in Pavlovian fear conditioning: A critical review. Neu-
roscience and Biobehavioral Reviews 30: 188–202.

KramerM (1993) The selectivemood regulatory function of dream-

ing: An update and revision. In: Moffitt A, Kramer M, and

Hoffmann R (eds.) The Functions of Dreaming, pp. 139–196.
Albany, NY: State University of New York.

Levin R and Fireman G (2002) Nightmare prevalence, nightmare

distress, and self-reported psychological disturbance. Sleep 25:

205–212.
Levin R and Nielsen TA (2007) Disturbing dreams, posttraumatic

stress disorder, and affect distress: A review and neurocognitive

model. Psychological Bulletin 133(3): 482–528.

Maquet P, Ruby P, Maudoux A, et al. (2005) Human cognition
during REM sleep and the activity profile within frontal and

parietal cortices: A reappraisal of functional neuroimaging data.

Progress in Brain Research 150: 219–227.
Nielsen TA (2005) Disturbed dreaming in medical conditions. In:

Kryger M, Roth N, and Dement WC (eds.) Principles and
Practice of SleepMedicine, 4th edn., pp. 936–945. Philadelphia,

PA: Elsevier Saunders.
Nielsen TA and Stenstrom P (2005) What are the memory sources

of dreaming? Nature 437: 34–38.
Nielsen TA and Zadra AL (2005) Nightmares and other

common dream disturbances. In: Kryger M, Roth N, and
Dement WC (eds.) Principles and Practice of Sleep Medicine,
4th edn., pp. 926–935. Philadelphia, PA: Elsevier Saunders.

Nutt DJ and Malizia AL (2004) Structural and functional brain
changes in posttraumatic stress disorder. Journal of Clinical
Psychiatry 65(supplement 1): 11–17.

Pace-Schott EF, Gersh T, Silvestri R, et al. (2001) SSRI treatment

suppresses dream recall frequency but increases subjective
dream intensity in normal subjects. Journal of Sleep Research
10: 129–142.

Revonsuo A (2000) The reinterpretation of dreams: An evolution-

ary hypothesis of the function of dreaming. Behavioral and
Brain Sciences 23: 877–901.

Solms M (1997) The Neuropsychology of Dreams. Mahwah, NJ:

Lawrence Erlbaum Associates.

Stickgold R (2005) Why we dream. In: Kryger M, Roth N,
and Dement WC (eds.) Principles and Practice of Sleep
Medicine, 4th edn., pp. 579–587. Philadelphia, PA: Elsevier

Saunders.
Thompson DF and Pierce DR (1999) Drug-induced nightmares.

Annals of Pharmacotherapy 33: 93–98.
ce (2009), vol. 3, pp. 663-669 
 

 
 
 
 
 


	Dreams, Dreaming Theories and Correlates of Nightmares
	Nightmares Defined
	Nightmare Prevalence and Correlates
	Models of Nightmare Production
	Psychoanalytic and Neopsychoanalytic Models
	Personality and Evolutionary Models
	Boundary permeability
	Image contextualization
	Threat simulation

	Neurobiological Models
	Neurotransmitter imbalance
	REM sleep desomatization
	Mood regulation
	Affective network dysfunction


	Further Reading



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




