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Introduction (1/3)

The number of admissions to hospitals or private nursing homes of patients suffering from various diseas
risen, mainly due to the aging of the world population

Production by technology companies of low-cost commercial wearable devices eaéy
use even for the elderly population, and that integrate sensors for acquiring data useful
for vital signs estimation, activity classification, sleep quality estimation, exercise quality
assessment, critical event detection, and disorders.

:

The most common disorders in the world's population are those of a neurological nature

Classification of movement disorders with an
approximate indication of worldwide incidence.
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Introduction (2/3)

v" Epilepsy, a neurological disorder characterized by recurrent seizures, affects millions of people vvdrf \
v' lts impact extends beyond the physical realm, often influencing aspects of a patient’s daily life :

What Causes Epilepsy?
Epilepsy can result from a variety of causes, including:

Healthy Focal seizure Generalized
epilepsy

Genetic Factors — Some individuals may have a genetic predisposition to epilepsy, making it more likely to
occur within certain families.

Brain Injury or Trauma — Head injuries, strokes, or other traumatic events that affect the brain can increase

the risk of developing epilepsy. @@
I E i

Epilepsy

Infections — Infections such as meningitis or
encephalitis can cause inflammation in the brain, *
triggering seizures. =

Developmental Disorders — Conditions like

autism and neurofibromatosis may be Seizures

associated with an increased risk of epilepsy.

Brain Tumors — The presence of tumors in
the brain can disrupt normal brain activity
and lead to seizures.
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Unusual electrical activity
that happens in the brain.

It can be symptom of epilepsy or
other acute condition such as:

e brain infection

* very low blood sugar

e blood electrolyte imbalances

e drug intoxication

A chronic brain disorder
that causes recurrent
seizures.
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Introduction (3/3)

Main functionalities (already or being integra’féi

7 for smart wrist devices in the market.
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Obijective of the review

» To provide a collection of the most recent research advancements made in the field of smart
wrist devices for monitoring epilepsy or seizure detection.
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Methodology (1/2)

O Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) adopt'efd--as,j;
systematic review methodology

O Two databases were searched, including Scopus and PubMed, to identify relevant studies
published from 2014 until July 2024,

TITLE-ABS ((("Smartwatch" OR "Smartwatches" OR
"Wristband" OR "Wristbands" OR "Bracelet" OR "Bracelets"
OR "Smart watch" OR "Wrist-worn" OR "Wrist device" OR
"Wrist devices" OR "Actigraph” OR "Apple watch" OR
"Garmin" OR "Fitbit") AND ("Epilepsy" OR "Seizure")))

O The structured queries for
extracting items for analysis
were selected based on the
following question: "How are
smartwatches, bracelets, or
wristbands used to provide

((Smartwatch([Title/Abstract]) OR
(Smartwatches[Title/Abstract]) OR
(Wristband([Title/Abstract]) OR (Wristbands[Title/Abstract])
OR (Bracelet[Title/Abstract]) OR (Bracelets[Title/Abstract])

information _about _epilepsy OR (Smart watch[Title/Abstract]) OR (Wrist-

or epileptic seizure?” worn[Title/Abstract]) OR (Wrist device[Title/Abstract]) OR

- (Wrist devices|[Title/Abstract]) OR (Actigraph[Title/Abstract])

OR (Apple watch[Title/Abstract]) OR (Garmin[Title/Abstract])

OR (Fitbit[Title/Abstract])) AND ((Epilepsy[Title/Abstract]) OR
Seizure[Title/Abstract]))
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Methodology (2/2)

Flow diagram generated with PRISMA methodology, depicting the freviewers' process of ©
finding published data on the considered topic and how they decided whether to include itin &

th € review. [ Identification of studies via databases
§ Records identified from: Records removed before the screening:
©
b gﬁg&gg Err: - 1715;) —> Duplicate records removed (n = 71)
‘qé; - Records removed for other reasons (n =
3 TOTAL (n = 186) &)
— A\ 4
Records screened based on title Reports excluded:
and abstract No Atrticle in Journal (n= 31)
o No smart wrist device (n = 6)
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§ No English text (n = 3)
= Survey/Review/Proceedings (n = 13)
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Payment article (n = 2)
) S
E Full-text article assessed for Article not relevant to the research
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5
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Device Availabilit
[15] no N.A. no

yes Apple iPod touch 79 no

yes Empatica E4 11 yes

yes Fitbit Charge 2 40 no

m yes Empatica E4 69 no

m yes Apple Ipod touch 11 no

m yes SmartMonitor 41 no Empatica (E3,E4)
m yes N.A. 79 no

m yes Epi-Care Free 1 no

m yes Epi-Care free 18 no

m yes Empatica E3 and E4 69 no

m yes Empatica E4 174 no

_ yes Empatica E4 30 no

m yes Apple Watch 999 no

m yes Nightwatch 34 yes

| [30] | FitBit Charge 3,4,5 12 yes

_ yes Empatica E4 6 no .

m yes Fitbit 13 yes Epi-Care Free
m yes SmartMonitor 10 no

Nightwatch
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Results (4/4)

- A careful analysis of the articles presented in the review shows that there are still difficulties
in using smart wrist devices, both commercial and non-commercial, for clinical research an
treatment of epilepsy and/or seizures, despite their many benefits and prospects.

- Validation of the works in controlled contexts, therefore need for additional development
and evaluation before implementation in clinical practice.

- Frail and/or elderly users forget to wear the device, in some cases not providing necessary
continuous monitoring of certain indicative parameters to assess changes.

- Inability to get direct access to the raw data, some providing it exclusively by paying
monthly or annual subscriptions to proprietary platforms, in some cases preventing

widespread deployment of a epilepsy monitoring solution.

- Need in most cases to own not only a wrist device but also a smartphone with the
functions of acquiring the raw data, processing it, and transmitting it to a cloud platform.
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Conclusion...

This comprehensive review has meticulously examined the use of smart wrist ‘devices fof th

detection of epileptic seizures, delving into its various dimensions and identifying both th
challenges and opportunities that lie ahead for future research.

Scientific publications relevant to the topic were analysed, excluding many works considered
inconsistent or with non-quality scientific content.

Analysis of the publication dates of the articles demonstrates how there is a growing interest in
the topic investigated, with selected works no older than 10 years.

...and future works

Updating/extending the review through the use of additional scientific publication search engines
(i.e., IEEE Explorer, Scholar, ...)

Review articles on other movement disorders (Parkinson's disease, Ataxia, Essential Tremors...)
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