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ABSTRACT

Nightmares, especially when frequent, can significantly disrupt the brain’s process of consolidating 
emotional memories during rapid eye movement (REM) sleep. REM provides a unique neurobiological 
environment for integrating emotionally charged experiences, but nightmares fragment or shorten this 
stage, impairing emotional regulation and memory clarity. This literature review synthesizes findings 
from neuroscience, sleep medicine, and psychology, showing that recurrent nightmares can reinforce 
threat-related associations and hinder adaptive emotional processing. These insights highlight the 
potential of targeted interventions, such as imagery rehearsal therapy and memory reactivation, to 
restore healthy REM function and improve emotional resilience.
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INTRODUCTION

Sleep plays a central role in regulating emotion and 
memory, with REM sleep emerging as particularly 
critical for emotional memory consolidation. Across 
the night, the brain alternates between non-rapid 
eye movement (NREM) and REM sleep, each stage 
supporting distinct cognitive and affective functions 
and seeing varying brain wave patterns during its 
progression (Figure 1). While NREM facilitates the 
stabilization of new memory traces, REM provides a 
neurobiological environment that enables the integration 
and modulation of emotionally salient experiences 
(1–3). This stage is characterized by vivid dreaming, 
muscle atonia, and heightened activation in limbic 
structures such as the amygdala, hippocampus, and Figure 1. Electroencephalography (EEG) recordings 

illustrating three major brain wave types observed during 
sleep and dreaming. (A)	Alpha waves (8–12 Hz): Typically 
seen during relaxed wakefulness and drowsy states, 
alpha activity reflects a transition between wakefulness 
and sleep. (B) Delta waves (0.5–4 Hz): Characteristic of 
deep non-REM sleep, delta activity supports restorative 
processes and memory consolidation. (C)	 Theta waves 
(4–7 Hz): Prominent during REM sleep and light sleep 
stages, theta activity is associated with emotional memory 
processing and dream generation.
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Figure 2. Core diagnostic features of Nightmare 
Disorder (ND). ND is characterized by: (1) repeated, well-
remembered dreams that are intensely upsetting; (2) abrupt 
awakening with rapid return to full alertness; and (3) 
nightmares that cause significant distress or impairment 
in daily functioning. Together, these symptoms distinguish 
ND from occasional nightmares and highlight its impact 
on sleep continuity and emotional regulation.

medial prefrontal cortex—regions central to emotion 
regulation and memory processing (4–6).

Neurochemically, REM sleep is marked by low 
noradrenaline and high acetylcholine levels, conditions 
thought to promote the safe reprocessing of emotional 
memories without excessive physiological arousal (7). 
This “emotionally permissive” neurochemical milieu 
allows the brain to re-experience affective material 
in a controlled context, thereby reducing emotional 
intensity while strengthening memory traces. Through 
these mechanisms, REM sleep contributes not only to 
memory retention but also to emotional recalibration, 
the process of maintaining psychological balance after 
distressing experiences.

Nightmares, however, may disrupt this adaptive 
process. Defined as vivid, dysphoric dreams that 
awaken the sleeper, nightmares most often arise 
from REM sleep and are associated with heightened 
autonomic arousal and fragmented sleep continuity 
(8). Occasional nightmares are a common human 
experience, yet when frequent or distressing, they 
may reflect underlying dysregulation of REM-related 
emotional memory processes. In clinical cases such 
as nightmare disorder (ND) or post-traumatic stress 
disorder (PTSD), recurrent nightmares are linked to 
hyperarousal, impaired fear extinction, and intrusive 
recollection of traumatic memories (9, 10) (Figure 2). 

These patterns suggest that nightmares could transform 
REM sleep—normally restorative for emotion—into 
a state that reinforces negative affect and maladaptive 
memory encoding.

Despite growing evidence linking REM sleep to 
emotional memory consolidation, and acknowledging 
the clinical significance of nightmare disorder, 
relatively little research has directly examined how 
frequent nightmares may mechanistically impair the 
emotional memory functions of REM. Much of the 
existing literature has focused on the phenomenology 
of nightmares or their comorbidity with psychiatric 
conditions like PTSD, but the specific ways in which 
nightmares interfere with memory consolidation remain 
underexplored. Theoretical frameworks, such as Threat 
Simulation Theory (TST), propose that dreaming serves 
an evolutionary function by simulating threatening 
events, thereby enhancing an individual’s preparedness 
for real-life dangers. Recent empirical studies have 
supported this theory, indicating that dreams, including 
nightmares, may facilitate the processing and rehearsal 
of responses to perceived threats. This review therefore 
aims to synthesize current findings from sleep science, 
cognitive neuroscience, and clinical psychology to 
address the question: How do frequent nightmares impact 
emotional memory consolidation during REM sleep? By 
examining evidence from behavioral, neuroimaging, and 
clinical studies, the paper seeks to clarify the mechanisms 
through which nightmares may distort REM-dependent 
emotional processing and to identify avenues for future 
research on sleep, emotion, and psychopathology.

REM SLEEP AND EMOTIONAL MEMORY 
CONSOLIDATION

Converging evidence from laboratory, neuroimaging, 
and split-night paradigms indicates that REM sleep 
selectively supports the consolidation of emotional 
memories. In causal manipulations of sleep architecture, 
participants who slept through the REM-rich late night 
demonstrated superior recall of extinction learning and 
a reduced return of fear the following day compared to 
those who slept through early-night slow-wave sleep 
(SWS), directly implicating REM in stabilizing affective 
learning (11). Meta-analytic and narrative syntheses 
similarly conclude that REM contributes to the selective 
strengthening of affectively salient information and the 
recalibration of next-day emotional reactivity.

Neurochemical features of REM, low noradrenaline 
and high acetylcholine, have been proposed as 
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mechanisms enabling safe reprocessing of emotional 
content without excessive arousal (12, 13).

Behavioral and imaging studies converge on the 
idea that REM preferentially consolidates the emotional 
aspects of scenes and narratives relative to neutral 
content, likely through coordinated activity between 
the amygdala and hippocampus (6). Neuroimaging 
results reveal heightened limbic activation (including 
the amygdala and anterior cingulate) alongside relative 
downregulation of dorsolateral prefrontal regions, a neural 
profile consistent with intensive affective processing 
under reduced executive control (14). Recent work links 
REM fragmentation and vagal dynamics to variability 
in extinction memory performance, strengthening the 
view that intact REM architecture is critical for adaptive 
emotional memory consolidation (15).

Nonetheless, evidence is not entirely uniform. Some 
studies comparing REM deprivation to total sleep 
deprivation find no significant differences in emotional 
recall, suggesting that sleep more broadly may aid 
consolidation (16). Furthermore, emotional memory 
tasks differ widely in design and content, complicating 
direct comparisons and highlighting the need for 
standardized paradigms in future work. Taken together, 
these findings illustrate how intact REM architecture 
promotes adaptive emotional regulation and memory 
stabilization. Yet, this delicate balance can easily be 
disturbed, most notably in the context of nightmares, 
where REM sleep becomes fragmented and emotionally 
charged rather than restorative.

NIGHTMARE-RELATED DISRUPTIONS TO 
REM PROCESSING

Frequent nightmares appear to disrupt the very 
processes that support emotional memory consolidation. 
Quantitative studies show that elevated nightmare 
frequency co-occurs with REM fragmentation, 
micro-awakenings, and autonomic arousal, all factors 
repeatedly associated with poorer extinction memory 
and heightened next-day emotional reactivity (17–19). 
In trauma-exposed and clinical populations, nightmares 
predict later development of PTSD symptoms, with 
impaired extinction learning representing a likely 
pathway linking nightmare-related REM disruption to 
persistent affective difficulties (18, 19).

Neurophysiological findings provide mechanistic 
insight. Frequent nightmare recallers exhibit altered 
REM-related theta activity, a rhythm implicated in 
hippocampal-amygdala communication, suggesting that 

nightmares interfere with mnemonic integration (20). 
Severity of nightmares also correlates with diminished 
frontal regulation over limbic activity, consistent with 
dysregulated emotional consolidation (20).

Phenomenological reports further indicate that 
nights rich in nightmares are associated with more 
intense negative dream affect, which correlates with 
biased retention of aversive content the following 
day, implying maladaptive prioritization of negative 
information when REM sleep is punctuated by 
dysphoric dreams (21).

Interestingly, not all nightmares are maladaptive. 
TST posits that dreaming, particularly during REM 
sleep, serves an evolutionary function by simulating 
threatening events, thereby enhancing an individual’s 
preparedness for real-life dangers. Recent empirical 
studies have supported this theory, indicating that 
dreams, including nightmares, may facilitate the 
processing and rehearsal of responses to perceived 
threats. For instance, individuals who experienced 
recent troubling events reported a higher frequency 
of nightmares and more emotionally negative dreams, 
with younger adults experiencing more intense threats 
in their dreams (22). Similarly, an increased frequency 
of dreams and nightmares among pregnant women, 
often reflecting their waking experiences and concerns, 
may serve to promote psychological preparation and 
coping strategies for impending life changes (23). 
These findings suggest that occasional nightmares may 
be adaptive, serving as a mechanism for emotional 
regulation and coping.

However, when nightmares become chronic and 
distressing, as in nightmare disorder, they may disrupt 
this adaptive function and contribute to emotional 
dysregulation. When these maladaptive patterns persist, 
they often evolve into clinically significant disturbances 
of REM sleep and emotional processing. Understanding 
how such disruptions manifest in diagnosable conditions 
like nightmare disorder and PTSD provides critical 
insight into the pathological end of this continuum.

CLINICAL IMPLICATIONS: NIGHTMARE 
DISORDER AND PTSD

Building on this framework, when nightmares 
reach clinical levels, as in ND, disruptions to REM-
dependent emotional memory processes become 
especially pronounced. ND is defined by recurrent, 
vividly recalled dysphoric dreams that typically arise 
during REM sleep and cause significant distress or 
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impairment (Figure 3). Secondary behaviors such as 
sleep avoidance further fragment REM continuity (24). 
Reviews of ND highlight associations with atypical 
REM-related emotional priming, broader affective 
dysregulation, and aberrant processing of emotional 
semantics—all consistent with impaired REM-based 
consolidation (25).

Evidence from PTSD strengthens this interpretation. 
In PTSD—a condition where ND is highly prevalent—
nightmares and fragmented REM sleep consistently 
predict deficits in extinction learning and recall, both 
essential for trauma recovery (18, 26). Neurophysiological 
studies demonstrate altered REM-related theta 
rhythms, thought to underline hippocampal-amygdala 

communication during emotional consolidation (27), 
while imaging findings reveal reduced frontal regulation. 
This supports the view of ND as a disorder of emotional 
memory rather than a mere “sleep complaint.”

Treatment outcomes lend further causal support. 
Imagery Rehearsal Therapy (IRT), which involves 
rewriting recurring nightmare narratives, has been 
shown to reduce nightmare frequency and distress, 
particularly when combined with targeted memory 
reactivation during REM sleep (28). Pharmacological 
interventions such as prazosin have produced mixed 
results but generally support the idea that modulating 
REM physiology can alleviate emotional dysregulation. 
Most studies, however, focus on PTSD, leaving 
mechanisms in idiopathic ND and other psychiatric 
conditions less clearly defined.

Methodological and Broader Considerations
Despite growing consensus, methodological chall-

enges remain. Many studies rely on self-reported 
dream frequency and content, which are susceptible 
to recalling bias and individual differences in dream 
awareness.

Polysomnography can verify REM awakenings but 
cannot capture subjective experience. Moreover, fear 
extinction paradigms dominate emotional memory 
research but may not generalize to other forms of 
affective learning. Cultural differences also shape how 
nightmares are interpreted and reported, influencing 
both distress and outcomes.

The implications of this research extend beyond 
clinical populations. Students experiencing irregular 
sleep patterns and elevated stress may suffer from 
fragmented REM, potentially impairing learning, 
emotion regulation, and resilience. In high-stress 
professions such as healthcare, emergency response, 
and the military, recurrent nightmares and REM 
disruption may contribute to burnout and impaired 
decision-making. Public health frameworks could 
thus treat nightmares as early markers of emotional 
dysregulation, guiding preventative interventions.

At a societal level, debates continue over whether 
nightmares should be suppressed pharmacologically 
or engaged therapeutically as adaptive simulations. 
The answer likely depends on frequency, severity, and 
individual resilience.

CONCLUSION

Nightmares are more than just fleeting disturbances 

Figure 3. Comparison of sleep architecture in a healthy 
individual and an individual with nightmare disorder. 
(Top) Healthy hypnogram: shows regular cycling through 
NREM (stages N1–N3) and REM sleep across the night, 
with stable REM periods uninterrupted by awakenings. 
(Bottom) Nightmare disorder hypnogram: demonstrates 
frequent awakenings (arrows) following REM episodes, 
reflecting the sleep fragmentation characteristic of 
nightmare disorder. These repeated disruptions interfere 
with the continuity of REM sleep and impair its role in 
emotional memory consolidation.
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in the night—they represent a potent disruption to 
the brain’s finely tuned systems for processing and 
integrating emotional experiences. REM sleep, with 
its unique neurochemical balance and heightened 
engagement of limbic and paralimbic regions, plays 
a central role in refining emotional memories and 
regulating affective responses. When this process is 
repeatedly interrupted by nightmares, the brain is 
deprived of the opportunity to complete its natural cycle 
of emotional recalibration. Over time, this disruption 
can impair emotional regulation, memory clarity, and 
even mental health stability, as seen in conditions like 
nightmare disorder and PTSD.

The research reviewed here paints a clear picture: 
nightmares are not isolated events, but part of a 
larger pattern of REM disturbance that can reshape 
the way emotional memories are consolidated and 
experienced. This link highlights the importance of 
addressing nightmares not simply as a symptom, but 
as a meaningful target for clinical intervention. By 
restoring or guiding REM sleep’s natural functions, 
there is potential to break cycles of distress, improve 
emotional resilience, and promote healthier memory 
integration.

Looking forward, future research must clarify the 
long-term consequences of nightmares on emotional 
memory through longitudinal designs that combine 
both subjective and objective measures. Establishing 
causality remains a priority—whether nightmares 
disrupt consolidation or pre-existing dysregulation 
predisposes individuals to nightmares. Innovative 
methodologies, such as lucid dreaming induction and 
targeted memory reactivation, could illuminate these 
bidirectional mechanisms. Emerging technologies also 
offer new opportunities: machine learning may soon 
enable real-time decoding of dream content, while 
virtual reality exposure therapies could integrate with 
dream modification strategies.

Ultimately, the relationship between nightmares, 
REM sleep, and emotional memory consolidation 
underscores the intricate connection between 
sleep and psychological well-being. Protecting and 
optimizing REM sleep may not only prevent the 
harmful effects of nightmare-induced disruptions, but 
also unlock the brain’s natural capacity to process and 
heal from emotional experiences. The challenge ahead 
lies in translating these insights and technological 
innovations into effective, accessible strategies that 
allow more individuals to wake not only rested but 
emotionally restored.
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