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Aasm Manual For The Scoring Of
Sleep

aasm manual for the scoring of sleep serves as a fundamental guideline for sleep clinicians and
researchers to systematically evaluate and interpret sleep recordings. The American Academy of Sleep
Medicine (AASM) has established standardized criteria to ensure consistency, accuracy, and reliability in sleep
scoring across different laboratories and studies. This manual is essential for diagnosing sleep disorders,
conducting research, and advancing our understanding of sleep physiology. It provides detailed instructions on
how to identify various sleep stages, events, and arousals based on polysomnographic data, primarily EEG,
EOG, EMG, and other relevant signals. In this comprehensive article, we will explore the core principles of the
AASM manual, including its structure, scoring rules, and practical applications. Whether you are a sleep
technologist, clinician, or researcher, understanding the AASM manual is crucial for accurate sleep
assessment.

Overview of the AASM Manual for Sleep Scoring
The AASM manual offers a systematic approach to sleep scoring, which involves analyzing polysomnographic
recordings to classify sleep stages and events. The manual is updated periodically, reflecting advances in sleep
medicine and research. Its primary goals are to promote standardization, improve diagnostic accuracy, and
facilitate research reproducibility. Key components of the manual include: - Definitions of sleep stages -
Criteria for identifying arousals - Scoring of respiratory events such as apneas and hypopneas - Identification
of limb movements and other events The manual emphasizes the use of specific EEG derivations, rules for
epoch classification, and the importance of context when interpreting signals.

Sleep Stages According to the AASM
Understanding sleep stages is fundamental to sleep scoring. The AASM classifies sleep into several stages
based on EEG patterns, muscle activity, and eye movements.

Wakefulness (W)
- Characterized by low-amplitude mixed frequency EEG activity - Eyes are open or closed - Muscle tone is
generally high, especially during wakefulness with eyes closed - Presence of alpha waves (8-13 Hz) when
awake with eyes closed

NREM Sleep
NREM sleep is subdivided into three stages:

Stage N1 (Light Sleep):1.
Transition from wakefulness to sleep1.
EEG shows low-voltage mixed frequency activity, theta waves (4-7 Hz)2.
Reduced muscle activity and slow eye movements3.

Stage N2:2.
Presence of sleep spindles (12-14 Hz bursts) and K-complexes1.
EEG dominated by theta activity2.
Absence of rapid eye movements3.



Stage N3 (Slow Wave Sleep):3.
Dominance of delta waves (0.5-2 Hz, high amplitude)1.
Sleep is deepest and most restorative2.
Less responsiveness to external stimuli3.

REM Sleep (Rapid Eye Movement)
- EEG resembles wakefulness with low-amplitude mixed frequency activity - Rapid eye movements are
prominent - Muscle tone is markedly decreased, leading to atonia - Often associated with dreaming

Scoring Rules and Criteria
The manual provides explicit rules for classifying each epoch (usually 30 seconds) into the appropriate sleep
stage or event category.

Epoch Classification
- Each epoch is scored based on the predominant activity within that interval - A single epoch can contain
features of multiple stages, but the dominant pattern determines its classification - The scoring process
involves analyzing EEG, EOG, and EMG signals in conjunction

Rules for Specific Sleep Stages
Wake: Predominant alpha activity, alertness signs, or eye opening1.
N1: Transition features, low-voltage mixed activity, and vertex sharp waves2.
N2: Presence of sleep spindles and K-complexes that are clearly identifiable and meet amplitude and3.
duration criteria
N3: At least 20% of epoch contains delta waves with high amplitude (>75 μV)4.
REM: EEG shows low-amplitude, mixed frequency activity; rapid eye movements and muscle atonia are5.
noted separately

Event Scoring
- Arousals: Brief shifts in EEG frequency lasting 3-15 seconds, often marked by sudden EEG frequency
increases - Apneas and Hypopneas: Defined based on airflow reduction and associated oxygen desaturation or
arousal - Leg Movements: Periodic limb movements are scored based on amplitude and duration criteria

Handling Artifacts and Ambiguous Data
Accurate scoring requires careful identification and management of artifacts such as muscle activity, electrode
noise, or external interference.

Strategies for Managing Artifacts
- Use visual inspection to distinguish true signals from noise - Mark epochs with significant artifacts as
unscorable or assign a specific code - When signals are ambiguous, use contextual information and other
channels to inform scoring decisions
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Ensuring Consistency
- Follow the manual's guidelines strictly - Use standardized criteria for event detection - Document reasons for
any deviations or uncertainties

Practical Applications of the AASM Manual
The manual's principles are applied in various clinical and research contexts.

Sleep Disorder Diagnosis
- Obstructive Sleep Apnea (OSA) - Insomnia - Narcolepsy - Restless Legs Syndrome Scoring according to the
manual helps quantify severity, monitor treatment effects, and guide management strategies.

Research and Data Collection
- Standardized scoring allows for comparison across studies - Facilitates meta-analyses and large-scale
epidemiological research - Supports the development of new diagnostic tools and algorithms

Training and Quality Control
Proper training in the AASM manual is essential for reliable scoring.

Training Components
- Familiarity with EEG patterns and criteria - Practice in identifying events and stages - Use of scoring
software and tools

Quality Assurance
- Regular inter-scorer reliability checks - Periodic updates on manual revisions - Use of calibration datasets
and consensus scoring sessions

Future Directions and Updates
The field of sleep medicine is continually evolving, and the AASM manual is periodically revised to incorporate
new scientific insights.

Emerging Trends
- Automation and artificial intelligence in sleep scoring - Incorporation of additional signals (e.g., actigraphy,
heart rate variability) - Personalized sleep assessment approaches

Accessing the Manual
- The latest version of the AASM manual can be obtained through the official AASM website - It includes
detailed scoring rules, illustrative examples, and appendices for complex cases



Conclusion
The AASM manual for the scoring of sleep is a cornerstone document that standardizes sleep assessment
worldwide. Its detailed criteria and structured approach enable clinicians and researchers to produce
consistent, accurate, and meaningful interpretations of sleep data. Mastery of the manual enhances diagnostic
precision, supports effective treatment planning, and advances the scientific understanding of sleep
physiology. As sleep medicine continues to evolve, adherence to the AASM guidelines remains vital for
ensuring high-quality sleep research and clinical practice. By familiarizing oneself with the manual’s principles
and applying its rules diligently, professionals can contribute to the ongoing improvement of sleep diagnostics
and therapies, ultimately improving patient outcomes and scientific knowledge.

AASM manual for the scoring of sleep has long served as a foundational document guiding clinicians, sleep
technologists, and researchers in the standardized assessment of sleep architecture and disorders. Developed
by the American Academy of Sleep Medicine (AASM), this manual provides a comprehensive framework for
the accurate, consistent, and reliable scoring of sleep stages and events. Its importance is underscored by the
increasing prevalence of sleep disorders worldwide, necessitating precise diagnostic tools to inform treatment
strategies and advance scientific understanding. Introduction to the AASM Manual The AASM manual for the
scoring of sleep represents an evolution from earlier standards, integrating advances in sleep medicine,
technology, and scientific knowledge. Its primary goal is to promote uniformity across sleep laboratories and
research studies, ensuring that sleep data are comparable regardless of geographic or institutional
boundaries. The manual covers a broad spectrum of topics—from basic sleep stage classification to the
identification of specific events such as apneas, hypopneas, and limb movements. Historical Context and
Development The manual’s origins trace back to efforts by the AASM and other professional organizations to
standardize sleep scoring practices. Prior to its publication, variability in scoring criteria often led to
discrepancies in sleep studies, complicating diagnosis and research. The first edition laid the groundwork, but
subsequent updates—most notably the 2007, 2012, and 2017 revisions—have incorporated new insights,
technological advancements, and consensus on best practices. Scope and Purpose of the Manual The manual
serves multiple purposes: - Standardization: Ensuring consistent scoring across different labs and studies. -
Clarity: Providing explicit definitions and criteria for sleep stages and events. - Training: Acting as a reference
for educating sleep technologists and clinicians. - Research Facilitation: Enabling comparability of research
data and meta-analyses. - Clinical Utility: Improving diagnostic accuracy for sleep disorders. Core Principles
Underpinning the Manual The effectiveness of the AASM manual relies on several key principles: - Objectivity:
Emphasizing clear, operational definitions to minimize subjective interpretation. - Reproducibility: Ensuring
that different scorers can achieve similar results. - Physiological Basis: Grounding criteria in well-established
sleep physiology. - Technological Compatibility: Accommodating advancements in polysomnography (PSG) and
other recording modalities. Sleep Stage Classification in the AASM Manual Overview of Sleep Architecture
Sleep is composed of cycling stages that reflect different physiological and neurobiological states. The primary
stages include: - Wakefulness - NREM (Non-Rapid Eye Movement) sleep, subdivided into: - Stage N1 - Stage
N2 - Stage N3 (also called Slow Wave Sleep) - REM (Rapid Eye Movement) sleep Accurate classification of
these stages is critical for diagnosing sleep disorders, understanding sleep health, and conducting research.
Definitions and Criteria for Sleep Stages Wakefulness Wakefulness is characterized by desynchronized, low-
amplitude mixed frequency EEG activity, eye movements, and muscle tone. The manual specifies criteria such
as: - EEG: Alpha activity (8-13 Hz), desynchronized EEG, or other wake-specific patterns. - EOG: Eye
movements. - EMG: Muscle tone is generally higher than during sleep. NREM Sleep NREM sleep stages are
distinguished primarily by EEG features: - Stage N1 (Light Sleep): - Transition from wakefulness to sleep. -
Low-voltage mixed frequency EEG with a prevalence of theta activity (4-7 Hz). - Presence of vertex sharp
waves. - Occasional slow eye movements. - Stage N2: - Characterized by sleep spindles (11-16 Hz bursts) and
K-complexes. - EEG shows a predominance of theta activity with sleep-specific features. - No eye movements
or muscle tone changes. - Stage N3 (Slow Wave Sleep): - Dominated by high-amplitude delta waves (0.5-2 Hz).
- Usually constitutes the deepest NREM sleep. - No eye movements or muscle activity indicative of arousal.
REM Sleep REM sleep features include: - Low-amplitude, mixed frequency EEG similar to wakefulness. - Rapid
eye movements. - Muscle atonia (loss of muscle tone). - Usually occurs cyclically after NREM stages. Epoch
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Scoring and Temporal Resolution Sleep stages are scored in 30-second epochs, with criteria applied strictly
within each epoch. The manual emphasizes consistency in epoch classification, requiring the presence of
defining features for at least 10 seconds within the epoch. Scoring of Sleep-Disordered Events Apneas and
Hypopneas Obstructive sleep apnea (OSA) and other sleep-disordered breathing events are central to sleep
medicine practice. The manual provides detailed criteria to identify and quantify these events: - Apnea: -
Cessation of airflow lasting at least 10 seconds. - Confirmed by nasal airflow or thermistor signals. - Often
associated with continued respiratory effort. - Hypopnea: - Reduction in airflow of at least 30% (or as
specified) lasting at least 10 seconds. - Accompanied by oxygen desaturation of 3-4% or an arousal. - The
manual distinguishes between different hypopnea definitions used in research settings. Respiratory Event
Scoring Rules The manual details the approach to scoring events: - Event Identification: - Use of multiple
signals (airflow, respiratory effort, oxygen saturation). - Cross-verification for accuracy. - Event Duration: -
Precise measurement based on signal cessation or reduction. - Event Severity: - Quantified via the Apnea-
Hypopnea Index (AHI), calculated as events per hour of sleep. Limb Movements and Periodic Limb Movement
Disorder (PLMD) The manual also specifies scoring criteria for limb movements: - Definition: - Limb
movements lasting 0.5-10 seconds. - Occur at least 0.5 seconds apart. - Associated with arousals or EEG
changes. - Periodic Limb Movements: - Repetitive limb movements occurring at regular intervals, often in
bursts. AASM Manual and Technological Integration Polysomnography and Data Acquisition The manual
prescribes standards for PSG setup: - Electrode placement. - Signal calibration. - Sampling rates. - Signal
quality control. Automated vs. Manual Scoring While manual scoring remains the gold standard, advances in
automated algorithms have been incorporated to facilitate efficient data analysis. The manual discusses: -
Validation of algorithms against manual scoring. - Criteria for accepting automated results. - Integration of
machine learning tools. Emerging Technologies The rise of wearable devices, home sleep testing, and
telemedicine necessitate adaptations: - Simplified sensors. - Minimal electrode setups. - Automated scoring
features. The manual emphasizes that, regardless of technology, core criteria must be maintained to ensure
consistency. Challenges and Controversies in Sleep Scoring Inter-Scorer Reliability Despite standardization,
variability persists among scorers. The manual recommends: - Regular training. - Use of consensus scoring. -
Double scoring with adjudication. Evolving Definitions Some features, such as N1 sleep and hypopnea
thresholds, have been subject to debate. The manual reflects consensus but acknowledges areas needing
further research. Limitations of Current Criteria - Variability in event definitions affects prevalence estimates.
- Differences in scoring rules can impact diagnosis severity. Future Directions Research is ongoing into
refining criteria, integrating biomarkers, and leveraging AI to enhance scoring accuracy. Practical
Applications and Impact Clinical Diagnostics The manual underpins the diagnosis of conditions like OSA, REM
sleep behavior disorder, and PLMD, directly influencing treatment decisions. Research Standardization It
enables consistent data collection across studies, facilitating large-scale analyses and meta-analyses.
Education and Certification The manual serves as a core educational resource for sleep technologists and
clinicians seeking certification. Conclusion The AASM manual for the scoring of sleep stands as a cornerstone
document in sleep medicine. Its comprehensive and meticulously defined criteria foster consistency and
reliability in sleep assessment, which is crucial for accurate diagnosis, effective treatment, and advancing
scientific understanding. As technology evolves and our understanding of sleep deepens, ongoing updates to
the manual will continue to shape the field, ensuring that sleep scoring remains precise, relevant, and aligned
with the latest evidence. The manual's emphasis on standardized practice not only improves individual patient
outcomes but also enhances the integrity of sleep research worldwide.

Questions & Answers About aasm manual for the
scoring of sleep

No Question Answer

1 What is the purpose of the AASM
manual in sleep scoring?

The AASM manual provides standardized criteria and guidelines
for scoring sleep stages and events, ensuring consistency and
accuracy in sleep studies.



2 How often is the AASM manual for
sleep scoring updated?

The AASM manual is typically updated every few years to
incorporate new research findings and improve scoring
accuracy; the latest version is from 2017.

3 What are the main sleep stages
defined in the AASM manual?

The main sleep stages include Wake (W), NREM stages N1, N2,
N3, and REM sleep, each with specific EEG, EOG, and EMG
criteria outlined in the manual.

4 How does the AASM manual
recommend scoring arousals during
sleep studies?

Arousals are scored when there is an abrupt shift in EEG
frequency lasting at least 3 seconds, often associated with
respiratory events or other stimuli, as per AASM guidelines.

5 Can the AASM manual be used for
pediatric sleep studies?

Yes, the AASM manual provides specific guidelines for pediatric
sleep scoring, although practitioners should be aware of age-
specific differences in sleep patterns.

6 What are the key differences
between the previous and current
versions of the AASM manual?

The current version includes refined criteria for scoring
respiratory events, arousals, and sleep stages, along with
updated definitions to improve reliability and clinical relevance.

AASM, sleep scoring, polysomnography, sleep stages, sleep architecture, sleep study, sleep parameters, sleep
apnea, sleep technician, sleep medicine
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