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Wearable Devices

➢ Costo ridotto

➢ Funzionamento a «Black 

Box»

➢ Non validati

CONSUMER 

WEARABLE DEVICES

MEDICAL WEARABLE 

DEVICES

➢ Costi alti

➢ Validati

➢ Software di analisi 

dedicati



Wearables Pros and Cons

Ecologic Assessment

Collect information on several biological signals 

(movement, heart rate, temperature) for extended 

time periods

▪ Elderly

▪ Psychiatric patient

▪ Patients with reduced mobility

In-field assessment of treatments effects

Monitor adherence and effectiveness

▪ Pharmacological treatments

▪ Multidomain non-pharmacological 

interventions (nutrition, exercise program, 

sleep)



Accelerometer-based Wearables

Actigraphy: Wrist-watch like devices 

Monitor movements for extended periods

▪ Direct Assessment : Motor Activity

▪Indirect Assessment : Sleep (quality, 

duration, timing)



The Role of Actigraphy in Sleep Medicine

Circadian rhythm disorders

Insomnia

Central Hypersomnias

Parasomnias

“Gold Standard”

“Gold Standard”

Narcolepsy: “Document adequate sleep prior to the MSLT”
Idiopathic Hypersomnia: “Useful in the diagnosis of some 

patients with Idiopathic Hypersomnia”

“iRBD is emerging as a novel potential field of application” 



Wearables in Diangostic Work-up of CDH

17 NC (41±16y) | 14 HC (43±16y)
▪ Reduced amplitude of the circadian motor activity rhythm

▪ Lack of significant day-to-day and night-to-night variability

1995

2015

2018

13 NT1 (39±11y) | 13 PI (39±11y) | 13 HC (38±11y)
▪ Treated NT1 patients had poorer sleep than controls and a  

higher sleep fragmentation than PI patients.

39 NT1 (34±16y) | 24 IH (32±16y) | 30 HC (29±9y)
▪ NT1 patients show a marked impairment of sleep quality and 

high representation of motor events coupled with frequent 

diurnal naps

▪ IH patients show a sleep quality comparable to that of controls 

but frequent diurnal naps and reduced daytime motor activity



Actigraphic Profile – NT1



22 NT1 (12±2y) | 21 HC (11±2y)
▪ No alteration of Sleep Timing

▪ Marked impairment of sleep quality, overrepresentation of 

motor events. Naps longer that in adults NT1.

▪ NT1 children have a characteristic circadian activity profile.

2016

NT1 Children and Adolescents



Treatment Effects

2005

2018

9 NC (57±10y) 
Treatment: Stimulants (dexamphetamine/methylphenidate). 
▪ Naps frequency, naps duration and mean duration of daytime 

“immobility” decrease during treatment.

24 NT1 (12±3y)
Treatment: Sodium Oxybate 
▪ Marked improvement in nocturnal sleep duration and 

continuity 

▪ Reduction of naps frequency, duration and diurnal total sleep 

time



2018

Isolated rapid eye movement sleep behavior disorder 

20 iRDB(72) | 20 RLS (45) | 20 OSA (57) | 20 HC (37) 
▪ Quantitative actigraphic parameters can distinguish iRBD 

patients from controls but not from patients with other sleep 

disorders

▪ Visual actigraphy analysis = high sensitivity, specificity and 

accuracy

2020

19 iRDB | 19 RLS | 20 OSA | 16 HC
▪ iRBD show increased frequency of diurnal naps compared to 

all groups

▪ A 24-h measure (I<O), which reflects both diurnal motor 

hypoactivity and nocturnal motor hyperactivity, can 

successfully distinguish iRBD patients from RLS, OSA and 

HC.



Actigraphy in Neurodegenerative Diseases



Motor activity Fluctuations in AD



Motor activity fluctuations: frailty, disability, and 
mortality



Sleep-Wake Behavior and Circadian Rest-Activity 
Pattern in bvFTD

➢ Insomnia and EDS common in patients with FTD.
➢ Sleep is severely fragmented, likely secondary to 

behavioral disturbances, other primary sleep 
disorders and neurodegeneration of nuclei involved in 
sleep and wakefulness

➢ Rest-Activity rhythm of FTD patients was highly 
fragmented, phase-advanced in comparison with 
controls and uncoupled from the rhythm of CBT

➢ Sleep in FTD patients is altered at different levels, 
involving not only the conventional sleep stage 
architecture parameters (total sleep time, single stage 
percentage, NREM/REM cycle organization), but also 
microstructure (CAP and Arousal Index)



Material and Methods

➢Thirty patients with probable bvFTD 

(Rascovsky, 2011)

➢Twenty-three age- and sex- matched healthy 

controls recruited from the local community

QAC, NPCRA, TSA

Analysis

➢ Neurological evaluation

➢ Neuropsychological evaluation

➢ Nutritional/Geriatric evaluation

➢ High-field (3-Tesla) brain MRI

➢ CSF biomarkers of neurodegeneration assay

Assessment

Sample



Sleep Diary



Actigraphy



Times Series Analysis



Times Series Analysis
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