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Learning Objectives
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• Understand the value of actigraphy in 
sleep assessment

• Learn about the advantages and 
disadvantages of actigraphy data

• Discover how actigraphy compares to 
other measures of sleep.



What is actigraphy?

• A non-invasive, wrist 
accelerometer that 
measures sleep-wake 
information over several 
days outside of the lab

• Mathematic algorithms 
estimate sleep/wake 
cycles from limb 
movement activity
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(Consumer Reports, January 2022)



Actigraphy
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The Old Standby
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How does actigraphy compare to sleep logs?
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How does actigraphy compare to sleep logs?
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• 59 children ages 3-5 years attending full-
time day care

• Actigraphy watch worn for 1 week
• Parents and day care workers completed 

sleep logs



How does actigraphy compare to sleep logs?
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• Results
• Parents overestimated night time sleep (13-

22%)
• No difference in sleep onset times
• Parents reported later rise times on weekend 

and fewer night time wakings



How does actigraphy compare to sleep logs?
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• Conclusions
• Sleep logs best to assess daytime sleep onset 

and TST
• Actigraphy best to assess night time sleep 

offset and TST



How does it compare to polysomnography?
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• Marino et al (2013) compared actigraphy and 
polysomnography data during one overnight in the lab

• 77 adults were studied for 2-3 nights
• AW-64 (Minimitter) and Actiwatch Spectrum 

(Philips/Respironics) devices
• Synchronization of PSG and actigraphy devices
• Epoch-by-epoch analysis and sleep parameter analysis 

was performed to determine accuracy, sensitivity, and 
specificity.



How does it compare to polysomnography?
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How does it compare to polysomnography?
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• High accuracy (86%) suggests actigraphy is a 
reasonable measure of sleep

• Sensitivity of actigraphy does not vary between 
subjects and is above 90%

• Specificity is highly variable across subjects, 
suggesting difficulty detecting wake patterns between 
individuals

• Specificity in insomnia patients with high SE is higher 
than with low SE

• Specificity highest in healthy, younger patients



How does it compare to polysomnography?
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• As sleep efficiency declines with age, 
accuracy is slightly reduced

• Accuracy below 80% in older women with 
insomnia

• Actigraphy overestimated WASO
• Overall, actigraphy is useful and valid for 

estimating TST and WASO



AASM Clinical Practice Guideline
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• Prior practice parameter (2007) established validity of actigraphy to 
assess sleep in a normal, healthy adult population

• Updated recommendations for patients with suspected/diagnosed 
sleep disorders or circadian rhythm sleep-wake disorders based on 
systematic literature review

• Grading of Recommendations Assessment, Development and 
Evaluation (GRADE) process
– Quality of evidence, balance of benefit vs harm, patient values and 

preferences, resource use
• Purpose: compare actigraphy to sleep logs and PSG to determine if 

information is distinct from patient report and consistent with PSG

Smith et al, 2018, J of Clinical Sleep Med, 14(7)



AASM Clinical Practice Guideline
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• Strong Recommendation (follow under most 
circumstances)

• Conditional Recommendations (low degree 
of certainty, clinical judgment needed)



AASM Clinical Practice Guideline
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Recommendation #1: We suggest clinicians use 
actigraphy to estimate sleep parameters in adult 
patients with insomnia (Conditional)

Recommendation #2: We suggest clinicians use 
actigraphy in the assessment of pediatric patients 
with insomnia disorder. (Conditional)



AASM Clinical Practice Guideline
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Recommendation #3: We suggest that clinicians 
use actigraphy in the assessment of adult patients 
with circadian rhythm sleep-wake disorder. 
(Conditional)

Recommendation #4: We suggest that clinicians 
use actigraphy in the assessment of pediatric 
patients with circadian rhythm sleep-wake 
disorder. (Conditional)



AASM Clinical Practice Guideline
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Recommendation #5: We suggest that clinicians 
use actigraphy integrated with home sleep apnea 
test devices to estimate total sleep time during 
recording (in absence of alternative, objective 
measurements of TST) in adult patients suspected 
of sleep-disordered breathing. (Conditional)



AASM Clinical Practice Guideline
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Recommendation #6: We suggest that clinicians 
use actigraphy to monitor TST prior to testing with 
MSLT in adult and pediatric patients with suspected 
central disorders of hypersomnolence. 
(Conditional)



AASM Clinical Practice Guideline
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Recommendation #7: We suggest that clinicians 
use actigraphy to estimate TST in adult patients 
with suspected insufficient sleep syndrome. 
(Conditional)



AASM Clinical Practice Guideline

Neurology and Developmental Medicine
Sleep Center

Recommendation #8: We recommend that 
clinicians not use actigraphy in place of EMG for 
the diagnosis of PLMD in adult and pediatric 
patients. (Strong)



Are alternatives like FitBit accurate?
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Are alternatives like FitBit accurate?

Systematic Review and Meta-analysis
• 3085 candidate articles

– 22 articles met criteria for systematic review
– 8 articles provided quantitative data for 

meta-analysis

Neurology and Developmental Medicine
Sleep Center



Are alternatives like FitBit accurate?

Results
• Overestimates total sleep time by 7-67 minutes 

(p<0.001)
• Overestimates sleep efficiency by 2-15% (p<0.001)
• Underestimates WASO by 6-44 minutes (p<0.001)
• May correctly identify sleep onset
• Correctly identified sleep epochs
• Use of heart rate variability and body movement 

increases accuracy

Neurology and Developmental Medicine
Sleep Center

Haghayegh 2019



Are alternatives like FitBit accurate?

Conclusions
• Fitbit shows promising performance in 

differentiating wake from sleep
• Fitbit is an economical way to obtain 

gross estimates of sleep parameters
• Not a substitute for PSG

Neurology and Developmental Medicine
Sleep Center

Haghayegh 2019
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6yo non-verbal child with autism presents to 
sleep clinic for night wakings. Parent reports he 
sleeps alone and falls asleep independently. 
Mom only goes in his room if he is crying. He is 
difficult to wake in the morning and falling 
asleep at school and sometimes has behavioral 
problems.

Case #1

Would you order actigraphy?



Case #2
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15yo female presents to sleep clinic for 
daytime fatigue. She reports having trouble 
falling asleep, and will watch YouTube videos 
on her phone until she falls asleep. She also 
reports waking at night and will turn her phone 
on to watch more videos if she cannot return 
to sleep. She has difficulty waking in the 
morning for school, but no difficulty on 
weekends and wakes spontaneously. 

Would you order actigraphy?



A Look at a Pediatric Actigraphy Service



Our Actigraphy Service Design

• Based in the outpatient Pediatric Psychology 
Clinic

• Toddlers through young adults
• Many patients with neurodevelopmental 

disabilities, complex emotional/ behavioral 
profiles, and complicated medical histories

• Typically 12 actigraphs in use across 2 
locations

Pediatric Psychology Clinic



Our Actigraphy Service Design

• 333 referrals between January 2020- October 
2023
– 91 referrals in the past year

Pediatric Psychology Clinic

86%

14%

Source of Referrals

Sleep Clinic Other Referral Source

73%

27%

Appointment Scheduled



A Model of Service

• Scheduling
– Separate waitlist to expedite scheduling

• Pre-appointment:
– Complete chart review & initialize actigraph

• Appointment 1:
– Complete updated sleep assessment
– Orient family to actigraph and sleep log
– Sign contract to return actigraph
– Place actigraph on child
– Schedule follow up appointment

Pediatric Psychology Clinic



Materials Used with Families
Pediatric Psychology Clinic



Materials Used with Families
Pediatric Psychology Clinic



Materials Used with Families
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Materials Used with Families
Pediatric Psychology Clinic



Materials Used with Families
Pediatric Psychology Clinic



A Model of Service

• Appointment 2:
– Download data & generate graphs
– Complete sleep analysis with information from sleep log
– Review data & give family a copy of output
– Make behavioral sleep recommendations

• After the appointment:
– Share data with referral source
– Follow up in Sleep Clinic or with referring provider for 

additional recommendations

• Families can repeat actigraphy in the future

Pediatric Psychology Clinic



Case #3

10yo with history of ASD, ADHD, anxiety, 
and insomnia
• Prior PSG- Mild OSA
• Restlessness- Supplementing with iron
• Consistent routine & in bed at 8:45pm

– Electronics off at 8:00pm
• Unsure about SOL and waking overnight
• Wakes independently at 6:00am
• No napping
• Increased daytime emotionality

Pediatric Psychology Clinic



Actigraphy Data



Sleep Analysis

• Ave. Time in Bed:8:34pm

• Ave. Time out of Bed: 7:35am

• Ave. SOL: 61.69 (Range- 1-128 minutes)

• Ave. Efficiency: 66.96% (Range- 28%- 81%)

• Ave TST: 438.2 minutes (Range: 210-551 minutes))
• Ave: 7.3 hours
• Goal: 9-12 hours in childhood

• Ave WASO: 161.4 minutes (Range- 45-519 minutes)

Pediatric Psychology Clinic



Behavioral Sleep Recommendations

• Education on factors potentially impacting 
sleep.

• Adjusting bedtime is not a current option 
for the family.
– May need to check on her before parents go 

to bed. 
• It seems she is spending a lot of time 

engaging in activities, either after bedtime 
or overnight.

Pediatric Psychology Clinic



Behavioral Sleep Recommendations

• Blackout curtains if light is contributing to 
early morning waking.

• Continue managing anxiety, especially 
school-related anxiety. 

• Returning to Sleep Clinic.
– Plan to repeat actigraphy after changes are 

implemented.

Pediatric Psychology Clinic



Case #4

14yo with history of ADHD and insomnia
• Taking 1mg melatonin between 7:30-8:00pm
• School days:

– 8:20 bedtime, 1 hour SOL, wakes 7:00am
• Weekend: 

– 11:00pm bedtime, 15 minute SOL, wakes 11:00am
• Overnight waking: 

– 3-5 times per week between 1:00-3:00am
• Daytime fatigue & difficulty waking

– No naps

Pediatric Psychology Clinic



Actigraphy Data
Pediatric Psychology Clinic



Sleep Analysis

• Ave. Time in Bed: 10:32pm (Range- 7:50pm-3:00am)

• Ave. Time out of Bed: 7:29am (Range- 1:30am-12:50pm)

• Ave. SOL: 13.22 (Range- 4-32)

• Ave. Efficiency: 78.04%

• Ave. TST: 422 minutes (Range: 230-681)
• Ave.: 7.0 hours
• Goal: 8-10 hours

• Ave WASO: 102.22 minutes

Pediatric Psychology Clinic



Behavioral Sleep Recommendations

• Education on sleep need at this age & 
importance of consistency

• More consistent sleep schedule
– School day: 9:00pm bedtime
– Weekend: 12:00am-10:00am sleep 

schedule (as a starting point)
• Stimulus control with bed & plan for 

quiet activities during prolonged wakings

Pediatric Psychology Clinic



Medical Sleep Recommendations

• Family had adjusted sleep schedule and 
started implementing rec
– Reporting less overnight wakings
– Still tired

• Concern for level of movement overnight
– Ordered iron labs
– Ordered PSG

• Diagnosed with PLMD

Pediatric Psychology Clinic



Additional Tips & Lessons Learned

• Ensure the family is really interested in 
actigraphy, and ensure they know what their 
responsibilities will be.

• Sometimes the actigraph isn’t worn the whole 
time or the sleep log isn’t completed.
– Don’t include missing data in the analysis (Ancoli-

Israel et al., 2015)

Pediatric Psychology Clinic



Additional Tips & Lessons Learned

• The actigraph may be difficult to tolerate on 
the wrist.
– The ankle can be an alternate placement (Ancoli-Israel 

et al., 2015)

• Be mindful of “parenting artifact” and adjust 
analyses accordingly (Ancoli-Israel et al., 2015).

– Notes on the sleep log can help

• Be aware of abnormal patterns that may 
indicate device malfunction (Ancoli-Israel et al., 2015).

Pediatric Psychology Clinic



Additional Tips & Lessons Learned

• Actigraphs will get broken and lost, especially 
when you’re working with kids.

• Scheduling can be challenging when you’re 
planning around illness, school schedules, 
and time changes.

Pediatric Psychology Clinic
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