
PSYCHOLOGICAL SCALES scales.arabpsychology.com

REM Sleep

Authored by

mohammad looti

October 7, 2025

RECOMMENDED CITATION

mohammad looti (2025). REM Sleep. PSYCHOLOGICAL SCALES. Retrieved from

https://scales.arabpsychology.com/?p=34658

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=34658
https://scales.arabpsychology.com/?p=34658
https://scales.arabpsychology.com
https://scales.arabpsychology.com


REM Sleep 2

PSYCHOLOGICAL SCALES scales.arabpsychology.com

REM Sleep

Primary Disciplinary Field(s): Neuroscience, Sleep Science, Chronobiology, Psychology

1. Core Definition

REM Sleep, an acronym for Rapid Eye Movement Sleep, constitutes one of the two fundamental

types of sleep, the other being NREM (non-REM) sleep. This phase is physiologically defined by

specific electroencephalographic (EEG) patterns that closely resemble wakefulness, coupled with

characteristic rapid, jerky movements of the eyes beneath closed eyelids. Functionally, REM sleep

is often referred to as paradoxical sleep because, despite the highly active brain state--indicated

by low-voltage, mixed-frequency brain waves--the body experiences near-total muscle paralysis,

known as atonia. This unique combination of high cerebral activity and physical immobility

profoundly distinguishes it from the deeper, slower brain activity observed during NREM stages.

The onset of REM sleep marks the culmination of a full sleep cycle. A cycle typically lasts 90

minutes, beginning with NREM stages (N1, N2, and N3 or slow-wave sleep) before transitioning

into REM. While the majority of sleep time is spent in NREM, the importance of REM lies in its

unique neurological and psychological characteristics, particularly its strong association with vivid,

narrative dreaming.

2. Etymology and Historical Development

The formal identification of REM sleep is a relatively modern discovery in neuroscience, typically

credited to researchers Eugene Aserinsky and Nathaniel Kleitman in 1953 at the University of

Chicago. Prior to their work, sleep was largely viewed as a uniform state of passive rest. Aserinsky

and Kleitman, while observing physiological responses in sleeping infants and adults, noticed

distinct periods of rapid ocular activity beneath the eyelids that correlated precisely with changes in

the sleeper's electroencephalogram patterns. Their subsequent groundbreaking studies confirmed

that these periods were not random fluctuations but occurred in distinct, predictable cycles

throughout the nocturnal sleep period. This discovery fundamentally established that sleep is not a

monolithic state but a complex, dynamic oscillation between two qualitatively different modes of

consciousness.

Further refinement of the sleep staging system, notably by Allan Rechtschaffen and Anthony Kales

in the 1960s, solidified the criteria used to identify REM sleep, distinguishing it reliably from the

preceding NREM stages. The characterization of REM sleep as the primary phase for vivid,

narrative dreaming immediately made it a central focus in psychological and neurological research.

This scientific breakthrough provided the first objective, physiological link between measurable

brain activity and the subjective, internal experience of dreaming, driving decades of subsequent
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research into memory, emotion, and cognitive function.

3. Key Characteristics

Cyclical Occurrence: REM sleep typically occurs in recurring cycles, repeating approximately

every 60 to 90 minutes throughout the sleep period. A typical night's sleep sees 4 to 6 REM

periods. Crucially, the duration of the REM phase increases progressively throughout the night; the

first REM period may last only 10 minutes, while later periods, especially those occurring closer to

waking, can extend up to an hour. This shift means that most REM sleep is accrued in the latter

half of the nocturnal period.

Physiological Atonia (Muscle Paralysis): One of the most defining physiological features of

REM sleep is widespread muscle paralysis, or atonia, affecting all major voluntary muscle groups

except for the muscles controlling the eyes, middle ear ossicles, and respiration. This paralysis is

initiated by inhibitory neurotransmitters released from the brainstem, which actively suppress motor

neurons. The paralysis is believed to be a crucial protective mechanism, preventing the sleeper

from physically acting out the often intense and vigorous movements associated with dream

content.

Electroencephalographic (EEG) Signature: The EEG during REM sleep is characterized by low-

voltage, mixed-frequency activity, closely mimicking the brain waves observed during quiet

wakefulness. This desynchronized pattern is often referred to as a "sawtooth wave" appearance

and indicates a highly active, metabolically engaged brain, contrasting sharply with the high-

amplitude, slow-wave activity (delta waves) seen during deep NREM sleep, thereby emphasizing

the truly paradoxical nature of the REM state.

Autonomic Activity Fluctuations: During REM sleep, autonomic nervous system activity

becomes highly irregular and variable. Heart rate and respiration rate often become uneven,

spiking and dipping rapidly. Furthermore, thermoregulation is impaired; the body temporarily loses

its ability to regulate temperature effectively (a state known as poikilothermy), meaning sweating or

shivering responses cease.

4. Relationship to Dreaming

While mental activity and low-level dreaming can occur during NREM stages (often reported as

less immersive, more thought-like fragments), REM sleep is overwhelmingly associated with the

most vivid, emotionally charged, and narrative-rich dream experiences. Studies show that if

sleepers are awakened during REM sleep, they report dreaming approximately 80% to 90% of the

time, often recalling long, intricate stories with strong visual and auditory components.

Researchers hypothesize that the heightened brain activity in cortical regions responsible for visual

processing, memory consolidation, and emotional regulation (specifically the limbic system and

amygdala) drives these intricate mental narratives. The content of REM dreams frequently features
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bizarre scenarios, discontinuities in time and space, and intense sensory input, reflecting the

brain's attempt to synthesize internal sensory and cognitive input largely isolated from the external

environment. The intense visual and motor imagery suggests the importance of REM sleep in

processing complex sensory data, even if the primary motor output is simultaneously blocked by

atonia.

5. Functional Significance and Impact

The precise biological function of REM sleep remains a central, yet unresolved, question in

neuroscience, though substantial evidence points toward critical roles in learning, memory

consolidation, and brain development. In terms of cognitive function, REM sleep is widely

implicated in memory processing, particularly for procedural memories (learning skills and

processes) and complex emotional memories. It is theorized that the brain uses this period of high

internal activity to strengthen critical neural connections, integrating new information acquired

during the previous day into existing cognitive frameworks and facilitating abstract problem-solving.

Furthermore, the presence and quantity of REM sleep are strongly correlated with developmental

stage. REM sleep is disproportionately represented in infants and young children, accounting for

up to 50% of total sleep time in newborns, a percentage that steadily declines to around 20% in

healthy adults. This high prevalence in early life strongly suggests a fundamental role in brain

maturation and neurogenesis, facilitating the formation and refinement of complex neural circuits

during critical periods of growth. Experimental deprivation studies consistently demonstrate that

preventing individuals from entering the REM stage leads to cognitive deficits, mood disturbances,

and eventually a powerful compensatory phenomenon known as the "REM rebound" effect.

6. Clinical Relevance and Disorders

Dysfunction within the mechanisms governing REM sleep is central to several significant

neurological and sleep disorders. One prominent example is REM Sleep Behavior Disorder

(RBD), a parasomnia characterized by the failure of the brainstem mechanism to produce

adequate atonia. Sufferers of RBD physically "act out" their dreams, often resulting in vigorous

movements, shouting, and potential injury to themselves or their bed partners. RBD is clinically

significant because it is frequently considered a strong prodromal marker for neurodegenerative

diseases, such as Parkinson's disease and Lewy body dementia, sometimes preceding the onset

of motor symptoms by many years.

Conversely, disorders involving the premature or uncontrolled entry into REM sleep characterize

conditions like narcolepsy. Narcoleptics experience excessive daytime sleepiness and sudden,

involuntary transitions from wakefulness directly into a REM state, bypassing the typical NREM

progression. This is often accompanied by cataplexy--a sudden, transient loss of muscle tone
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triggered by strong emotions, which physiologically represents the atonia of normal REM sleep

invading the waking state, highlighting a critical breakdown in the boundary between sleep and

wakefulness states.

7. Debates and Ongoing Research

Despite decades of intensive physiological study, the exact evolutionary and computational

purpose of REM sleep remains highly debated. Early psychological theories, such as the

Activation-Synthesis Hypothesis proposed by J. Allan Hobson and Robert McCarley, view dreams

as primarily epiphenomena--the brain attempting to create a cohesive narrative from the random

neural signals generated by the brainstem during the active REM state. This perspective suggests

that the primary biological function of REM lies in necessary neural maintenance, not in the

conscious content of the dreams themselves.

However, current cognitive theories often emphasize the pivotal role of REM sleep in emotional

processing and threat simulation. The lack of noradrenaline during REM sleep is believed to be

key, allowing the brain to safely reprocess traumatic or emotionally charged memories without

reactivating the full emotional intensity associated with them. This process may facilitate emotional

regulation and extinguish fear responses. Ongoing research also extensively investigates the link

between REM sleep abnormalities--such as altered REM latency or density--and psychiatric

conditions, including major depressive disorder, generalized anxiety, and post-traumatic stress

disorder, reinforcing the concept that REM homeostasis is essential for psychological well-being.

Further Reading

Wikipedia: REM Sleep

Sleep Foundation: REM Sleep Overview

Aserinsky and Kleitman's 1953 Discovery of Rapid Eye Movements
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