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Abstract
This document introduces actigraphy and discusses its advantages/disadvantages over other

sleep assessment methods, clinically-relevant actigraphic measures, history, clinical indications

(specifically focused on sleep medicine), and limitations, according to the “American Academy of

Sleep Medicine Clinical Practice Guideline” in 2018 [1-2].

1. Advantages of Actigraphy in Sleep Medicine
Actigraphy is a procedure that records and integrates the occurrence and degree of limb

movement activity over time. Actigraphic devices can be worn on the wrist, ankle, or waist

relatively unobtrusively over a period of days to weeks. For assessing sleep quality, the devices are

typically worn on the wrist or ankle. Mathematical algorithms are then applied to these data to

estimate wakefulness and sleep.

In addition to providing a graphical summary of wakefulness and sleep patterns over time,

actigraphy generates estimates of certain sleep parameters that are also commonly estimated by

using sleep logs, or measured directly by polysomnography (PSG), the gold standard measure of

sleep. Table 1 compares the advantages and disadvantages of sleep logs, actigraphy, and PSG.

Table 1. Advantages and disadvantages of actigraphy vs other sleep assessment methods [3-4].
Method Advantages Disadvantages

Sleep

questionnair

e

• Brief and economical to use

• Low patient burden

• Subjective

• Limited usefulness in patients who are unable

to self-report reliably (eg, young children,

dementia patients)

• Limited validity compared with PSG

Sleep diary

• Documents day-to-day variability

• Less bias than questionnaires

• Records home sleep behavior

• Subjective

• Greater patient burden

• Needs to be completed daily



Actigraphy

• Objective

• Records home sleep behavior

• Continuously records 24 h a day, for an

extended period of time (days, weeks, or

even longer)

• Higher costs compared to diary

• Patients should complete sleep diaries

concurrently to enhance quality of information

Polysomno-

graphy (PSG)

• “Gold standard”

objective assessment of sleep

• High participant burden

• High cost

• Without information on sleep habits at home

• Laboratory environment with first-night effect

• Longitudinal assessment not available

It is important to recognize that actigraphy is not a substitute for in-laboratory PSG when there is

an indication for in-laboratory testing, however, it can provide useful objective metrics across a

variety of sleep-wake disorders to assist in the assessment and monitoring of treatment response.

In general, for many sleep parameters, actigraphy yields significantly distinct information from

sleep logs and in some instances provides parameter estimates that are su�ciently similar to PSG.

2. Clinically Relevant Outcomes based on Sleep Parameters
Table 2 lists the clinically relevant outcomes that actigraphy provides for each sleep disorder.

Actigraphy is useful in the assessment of related diseases and in monitoring the treatment

response. For example, a home sleep apnea test can help detect obstructive sleep apnea (OSA),

and a multiple sleep latency test can help detect hypersomnia.

Table 2. Clinical outcomes by patient population [2].

 

Total

Sleep

Time (TST)

Sleep Onset

Latency

(SOL)

Wake after

Sleep Onset

(WASO)

Sleep

Efficiency

(SE)

Limb

Movemen

t

Sleep

Onset/Offse

t

Adult Patients

Insomnia + + + +   

Circadian Rhythm Disorder      +

Home Sleep Apnea Test +      

Multiple Sleep Latency Test +      

Periodic Limb Movement

Disorder     +  

Insufficient Sleep Syndrome +      

Pediatric Patients

Insomnia + + + +   

Circadian Rhythm Disorder + +    +



Multiple Sleep Latency Test +      

Periodic Limb Movement

Disorder     +  

3. Development History
Table 3 lists the development history of actigraphy reviewed by the American Academy of Sleep

Medicine (AASM).

Table 3. Development history of actigraphy reviewed by AASM.
Year Development

1995 [5] Useful as a research tool for studying sleep, but clinical usefulness uncertain.

2002 [6] Potentially useful in clinical settings, but evidence relatively weak.

2007 [7]

Reliable and valid for detecting sleep in normal healthy adult populations and in patients suspected of

certain sleep disorders – specifically,  advanced sleep phase syndrome, delayed sleep phase syndrome,

and shift work disorder.

● Additionally, more literature support its usage in circadian rhythm disorders, insomnia,

hypersomnia, and obstructive sleep apnea (OSA).

● In general, useful for deriving TST, SE, and WASO, but inconsistent for SOL.

2009
Moved from Category 3 (emerging, experimental procedure) Current Procedural Terminology code to

Category 1 (most commonly used).

2018 [1-2]
Provided a clinical practice guideline on the use of actigraphy in patients with suspected or diagnosed

sleep disorders or circadian rhythm sleep-wake disorders.

4. Recommendations on the clinical use
Table 4 lists the AASM’s guidelines of clinical practice recommendations for the use of actigraphy

in adult and pediatric patients with suspected or diagnosed sleep disorders or circadian rhythm

sleep-wake disorders.

Insomnia in Adults

• Consistent with PSG and unique from patient-reported data.
• Reliable in assessing TST.
• TST, SL, WASO, and SE are all useful for the evaluation of treatment response.
• Patients with insomnia may have difficulty sleeping in a center setting and may prefer evaluation at home.
• Can be helpful in longitudinal assessments of sleep.



Insomnia in Pediatric Populations

• TST derived from actigraphy is similar to that from sleep-log.
• SL and WASO derived from actigraphy are higher than that from sleep-log.
• Potential benefits of actigraphy include increased sensitivity over sleep logs in identifying short sleep and
increased WASO, and the ability to obtain reliable sleep parameter estimates when many pediatric patients may be
unable to reliably report sleep parameters or when caregiver burden and accuracy is an issue.

Circadian Rhythm Sleep-Wake Disorders (CRSWDs) in Adults

• Acceptable to patients with CRSWDs as shown by high patient acceptance of actigraphy in reviewed studies.
• Patients with CRSWDs may find it difficult to complete sleep logs for extended periods of time, and actigraphy
may be a less cumbersome alternative.
• PSG is not typically used in the assessment of CRSWDs.
• As a result, actigraphy is likely to provide more useful information to clinicians about sleep onset and sleep offset,
and is likely to be more acceptable to patients than an in-center assessment of these parameters with PSG.

CRSWDs in Pediatric Populations

• As many pediatric patients are unable to monitor and record their sleep accurately and caregiver sleep logs are
burdensome for caregivers and prone to error, actigraphy may be the only feasible means to assess certain sleep
parameters over multiple nights.
• The evidence reviewed above suggests that actigraphy, compared to sleep logs, provides distinct estimates for
some key sleep parameters, notably TST. The finding that actigraphy may be more sensitive than sleep logs in
detecting reduced sleep time in pediatric populations is an important potential benefit.

Sleep-Disordered Breathing with Home Sleep Apnea Tests in Adults

• By providing an improved TST estimation (monitoring time) over total time in bed (TIB) or TRT, actigraphy may
improve the diagnostic accuracy of HSAT in calculating respiratory event indices and thus the diagnostic accuracy of
HSAT in detecting SDB in the evaluation of patients suspected or diagnosed with SDB.
• The evidence reviewed above suggests that actigraphy, compared to sleep logs, provides distinct estimates for
some key sleep parameters, notably TST. The finding that actigraphy may be more sensitive than sleep logs in
detecting reduced sleep time in pediatric populations is an important potential benefit.

Central Disorders of Hypersomnolence with the Multiple Sleep Latency Test

• Can be performed 7–14 days prior to conducting polysomnography/MSLT to rule out insufficient sleep syndrome.

Insufficient Sleep Syndrome in Adults

• Recording over a period of 2–3 weeks is recommended depending on the clinical problem.

Periodic Limb Movement Disorder

• The majority of studies available to date have demonstrated a significant difference (over-or underestimation of

the number of periodic leg movements) compared to standard electromyography.

5. Limitation and Future Direction
∙ When compared with PSG, actigraphy is fairly valid and reliable in healthy normal subjects. It is

best at estimating total sleep time. As sleep becomes more disturbed, the actigraphy recording



becomes less accurate. In general, actigraphy may overestimate sleep and underestimate wake,

particularly during the day [1-2,7-8].

∙ Sleep parameters derived from actigraphy are useful in evaluating patients with sleep disorders

and circadian rhythm sleep-wake disorders. However, the detailed methodology for the derivation

of sleep parameters is usually lacking [9]. Future scientific reports using actigraphy should

uniformly publish detailed technical and scoring procedures including sensitivity settings, scoring

algorithms, and scoring procedures so that future research can more fully establish validity,

particularly in special patient populations [1-2].

∙ Actigraphs with different algorithms are now commercially available; accordingly, reliability has

become a major question. Ideally, each actigraph needs its own reliability studies, and results from

one population may not be generalizable to other populations [8].

To conclude, sleep parameters derived from different devices and algorithms may lead to different

results. Transparency of the methodology for the derivation of sleep parameters may help to

identify the most suitable algorithm for the special patient population as well as individuals.
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