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Abstract

Streszczenie

Epilepsy is a common chronic neurological disorder that causes recurrent seizures, reduces quality of life, and increases the
risk of unexpected death. The development of seizure-detection systems through mobile health technology has become
possible due to rapid progress in wearable sensor technology and portable electroencephalography devices, and smartphone-
based applications. This review examines existing research on these tools, which help treat epilepsy in both adult and
paediatric patients. A medical literature search from 2015 to 2025 included systematic reviews and meta-analyses, randomised
controlled trials, and clinical guidelines evaluating seizure-detection precision, self-management tools, telemonitoring
functions, and patient-reported outcomes. Mobile applications which allow users to track seizures, send medication alerts,
and access educational content show potential to enhance treatment compliance, although more research is needed to
confirm their effectiveness. The combination of wearable devices with portable electroencephalography technology allows
extended surveillance which successfully identifies generalised tonic-clonic seizures in clinical tests; however, their
performance decreases when used in home environments because of increased false alerts. Telemedicine systems that
combine application data with detector information allow healthcare providers to track patients remotely, which results in
enhanced safety results for patients who have recurring seizures or nocturnal events. Future research should evaluate the
medical value and deployment methods of mobile applications, wearable devices, and portable electroencephalography
systems which show promise as innovative epilepsy treatment solutions.

Keywords: telemedicine, mobile applications, electroencephalography, epilepsy, wearable electronic devices
Padaczka to powszechna, przewlekla choroba neurologiczna, ktéra powoduje nawracajace napady, obniza jakos$¢ zycia

i zwigksza ryzyko niespodziewanej §mierci. Rozwdj systeméw wykrywania napadéw z wykorzystaniem mobilnych technologii
medycznych stat sie mozliwy dzigki szybkiemu postepowi w dziedzinie czujnikéw noszonych, przeno$nych
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elektroencefalograféw i aplikacji na smartfony. Niniejszy przeglad analizuje dostepne badania dotyczace tych narzedzi,
wspierajacych leczenie pacjentéw z padaczka zaréwno w wieku dorostym, jak i dzieciecym. Przeglad literatury medycznej
z lat 2015-2025 obejmowat przeglady systematyczne i metaanalizy, randomizowane badania kontrolowane oraz wytyczne,
ktére ocenialy precyzje wykrywania napadéw, narzedzia do samodzielnego leczenia, funkcje telemonitoringu oraz wyniki
informacji zwrotnej od pacjentow. Aplikacje mobilne, ktére umozliwiaja uzytkownikom monitorowanie napadéw, wysytanie
przypomnien o przyjmowaniu lekéw i dostarczanie tresci edukacyjnych, wykazuja potencjal w zakresie poprawy
przestrzegania zalecen terapeutycznych, jednak konieczne sg dalsze badania w celu potwierdzenia ich skutecznosci.
Polaczenie urzadzen noszonych z przenosna technologia elektroencefalograficzng umozliwia rozszerzony nadzér, ktéry
skutecznie identyfikuje uogdlnione napady toniczno-kloniczne podczas badan w warunkach klinicznych, jednak ich
skuteczno$¢ maleje w warunkach domowych ze wzgledu na zwigkszong liczbe fatszywych alertow. Systemy telemedyczne
Taczace dane z aplikacji z informacjami z detektoréw umozliwiajg pracownikom ochrony zdrowia monitorowanie pacjentow
na odlegtos¢, co przektada sie na poprawe bezpieczenstwa, zwlaszcza u 0s6b z napadami nawracajacymi lub wystepujacymi
w godzinach nocnych. Dalsze badania powinny oceni¢ warto$¢ medyczng i metody wdrazania aplikacji mobilnych,
przenosnych urzadzen i systemow elektroencefalograficznych stanowiacych obiecujace, innowacyjne rozwiazania

w leczeniu padaczki.

Stowa kluczowe: telemedycyna, aplikacje mobilne, elektroencefalografia, padaczka, urzadzenia elektroniczne do noszenia

INTRODUCTION

pilepsy affects approximately 70 million individuals

worldwide and is associated with recurrent seizures

that substantially impair quality of life (Ong et al.,
2022). Sudden unexpected death in epilepsy (SUDEP) oc-
curs at an estimated rate of one to nine deaths per 1,000 pa-
tients with epilepsy per year (Hampel et al., 2019; Ermong-
konchai et al., 2025; Maguire et al., 2020). Around 30-40%
of patients remain uncontrolled despite pharmacological
interventions, underscoring the need for improved moni-
toring and additional therapeutic support (Ong et al., 2022).
Electroencephalography (EEG) remains the standard diag-
nostic tool, but long-term ambulatory EEG monitoring is
often impractical in everyday life. In recent years, advanc-
es in wearable technologies, such as motion sensors, elec-
trocardiography devices, portable EEG systems, and mobile
applications, have enabled the development of seizure de-
tection systems designed to support better seizure control
(Biondi et al., 2022; Johansson et al., 2018; Ong et al., 2022;
Sasseville et al., 2024; van Westrhenen et al., 2019).
This review analyses these technologies in terms of seizure-
detection performance and practical usability. In particu-
lar, it considers the sensitivity and specificity of motion sen-
sors, the performance of mobile EEG systems, and the value
of home monitoring of vital signs such as heart rate, oxy-
gen saturation, and respiration (Biondi et al., 2022; Bruno
et al., 2018; Seth et al., 2024; van Westrhenen et al., 2019).
It also discusses self-management applications (including
seizure diaries and medication reminders) and telemedicine
solutions used in epilepsy care (Bahrani et al., 2017; Gotlieb
et al., 2025; Khoshkangin et al., 2023; Mohammadzadeh
et al., 2021; Sajatovic et al., 2018). Although available stud-
ies report encouraging results, most are pilot projects con-
ducted in controlled experimental settings; therefore, fur-
ther validation is required before these technologies can be
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widely adopted in routine clinical practice (Gotlieb et al.,

2025; Ong et al., 2022; Sasseville et al., 2024).

The aim of the review is to collect and synthesise current

evidence on the use of innovative technologies in the care

of patients with epilepsy. Special attention is given to clin-
ical effectiveness: how well wearable devices and mobile

EEG systems detect seizures, and how applications and re-

mote monitoring influence treatment adherence and pa-

tients’ quality of life (Biondi et al., 2022; Gotlieb et al., 2025;

Khoshkangin et al., 2023; Michaelis et al., 2024; Ong et al,,

2022; Sasseville et al., 2024). The review also examines lim-

itations and barriers to the use of wearable devices, mobile

EEG, applications and remote monitoring, as well as their

impact on clinical workflows and integration into existing

models of care (Gotlieb et al., 2025; Mohammadzadeh et al.,

2021; Sasseville et al., 2024; Sudhakar et al., 2020).

Several key clinical questions are addressed:

» Which technologies and devices currently offer the highest
sensitivity and specificity for detecting and predicting ep-
ileptic seizures (Biondi et al., 2022; Johansson et al., 2018;
Sasseville et al., 2024; Seth et al., 2024; van Westrhenen
etal., 2019)?

« To what extent do mobile self-management applications
improve patients’ knowledge, adherence to treatment, and
overall quality of life (Gotlieb et al., 2025; Khoshkangin
et al., 2023; Michaelis et al., 2024; Modi et al., 2023;
Mohammadzadeh et al., 2021; Sepulveda et al., 2024)?

« Do remote monitoring and telemedicine, compared with
standard care, improve patient safety and reduce risk of
SUDEP and other complications (Bahrani et al., 2017;
Ermongkonchai et al., 2025; Gotlieb et al., 2025; Maguire
et al., 2020; Sajatovic et al., 2018)?

The review aims to provide neurologists with an up-to-date

synthesis of the available evidence and practical guidance

on the informed use of these innovations in everyday clin-
ical practice.

AKTUALN NEUROL 2025, 25 (4), p. 167174
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MATERIALS AND METHODS

This article is a narrative review based on a structured lit-
erature search examining mobile applications and wear-
able devices in epilepsy, with a focus on effectiveness, safe-
ty, and practical recommendations. A literature search was
performed in the PubMed/MEDLINE database in Novem-
ber 2025, covering publications from 2015 to 2025. Cita-
tion tracking and “snowballing” (review of reference lists
and similar articles) were also applied.

The search strategy combined MeSH descriptors with free-
text terms. Core queries included terms related to epilepsy
(“epilepsy”, “seizures”) paired with terms describing mobile
technologies and wearable devices (“mobile applications”,

» » «

“smartphone’, “wearable electronic devices’, “electroenceph-
alography”, “accelerometery”, “actigraphy”, “photoplethys-
mography/PPG”). These were supplemented with clinical
and usability outcomes such as seizure detection, sensitiv-
ity and specificity, adherence, usability, safety, privacy, and
SUDEP. The search was restricted to studies conducted in
humans and to publications in English or Polish, in accor-
dance with methodological standards recommended for
narrative and systematic reviews.

The following types of studies were included: systematic
reviews, meta-analyses, guidelines, and randomised con-
trolled trials. Articles were considered eligible if they in-
volved patients with epilepsy (adults or children), evaluated
wearable or mobile solutions (e.g. seizure detection systems,
seizure diaries, telemonitoring) and reported relevant out-
comes: seizure-detection metrics (sensitivity, specificity,
positive predictive value — PPV, negative predictive value —
NPV, alarm burden), adherence, quality of life, safety/priva-
cy, or impact on care (Gotlieb et al., 2025; Ong et al., 2022;
Sasseville et al., 2024). Studies conducted in animals or ex-
clusively in healthy volunteers, purely engineering reports
without clinical testing, studies using technologies without
an appropriate comparator, case reports lacking effective-
ness data, and non-peer-reviewed materials were excluded.

Search results were exported and duplicate entries were re-
moved. A two-step selection process was then applied: first,
titles and abstracts were screened; second, full texts were as-
sessed for eligibility. From the included studies, the follow-
ing data were extracted: population characteristics, type of
technology, reference (“gold standard”) comparator, effec-
tiveness measures, adherence and quality-of-life indicators,
safety and privacy information and reported limitations.
Study quality was assessed using AMSTAR 2 (for reviews
and meta-analyses), AGREE II (for guidelines) and RoB 2
(for randomised controlled trials). Owing to the heteroge-
neity of technologies, a qualitative synthesis was performed
and key parameters were presented in tables. As this review
is based solely on published data, approval from a bioethics
committee was not required.

RESULTS
Classes of tools and clinical applications

Recent years have seen the emergence of a wide range of
digital tools — mobile applications and wearable devices —
that support the care of patients with epilepsy and are grad-
ually changing models of care (Gotlieb et al., 2025; Khosh-
kangin et al., 2023; Ong et al., 2022; Sasseville et al., 2024).
These solutions can be grouped into four main categories:
seizure diaries and self-monitoring applications, seizure
detection systems, wearable sensors and mobile EEG, and
telemonitoring platforms (Tab. 1).

Applications for seizure recording allow patients or care-
givers to document seizure frequency, duration, and cir-
cumstances. Many also provide medication reminders, ed-
ucational modules, and options for sharing data with the
treating physician (Alzamanan et al., 2024; Gotlieb et al.,
2025; Khoshkangin et al., 2023; Michaelis et al., 2024; Mo-
hammadzadeh et al., 2021; Sepulveda et al., 2024). These
applications support the assessment of treatment effective-
ness and help patients adhere to their management plan,

Class of technology Main dlinical purpose

Key signals/data Typical users and setting

. . o Documentation of seizures;
Seizure diaries and self-monitoring apps ocumentation of Seizures,

Self-reported seizures, medication,
support of adherence and education

Adults and adolescents; home use
triggers with outpatient follow-up

Seizure detection systems
(wearable alarms)

Automatic detection of generalised
tonic-clonic seizures; alerts to caregivers

Accelerometry, electrodermal activity,

Patients with frequent/generalised
seizures; home use, especially nocturnal

heart rate monitoring

Wearable physiological sensors parameters; SUDEP risk markers

Long-term monitoring of physiological | EEG, PPG, EMG, electrodermal activity,

Patients with diagnostically
challenging seizures;

heart rate, respiratory rate research and extended monitoring

Mobile EEG systems hospital; support for diagnosis

and seizure quantification

Long-term EEG recording outside

EEG Adults and children requiring extended
EEG; home/outpatient settings

Remote follow-up and clinical

Telemonitoring platforms decision-making between visits

Aggregated seizure logs, device events,

Patients under specialist care;
home (patient) and clinic (clinician) use

adherence data, and PROMs

death in epilepsy.

EEG — electroencephalography; EMG — electromyography; PPG — photoplethysmography; PROMs — patient-reported outcome measures; SUDEP — sudden unexpected

Tab. 1. Main classes of mobile and wearable technologies in epilepsy care
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particularly adults and adolescents transitioning from pae-
diatric care.

Seizure detection systems — most commonly wristbands or
smartwatches equipped with motion and physiological sen-
sors — automatically detect seizures and send alerts to care-
givers or other designated recipients (Johansson et al., 2018;
Sasseville et al., 2024; Seth et al., 2024; van Westrhenen
et al., 2019). They are used in patients with frequent sei-
zures, including children with drug-resistant epilepsy, and
are especially valuable for nocturnal seizures, when rap-
id caregiver intervention may reduce the risk of SUDEP
(Ermongkonchai et al., 2025; Hampel et al., 2019; Maguire
et al., 2020). Existing devices perform well for generalised
motor seizures, although they may generate false alarms
(Sasseville et al., 2024; Seth et al., 2024).

Wearable devices that monitor EEG, PPG, EMG (electro-
myography), and electrodermal activity enable long-term
tracking of physiological parameters in the home environ-
ment (Biondi et al., 2022; Bruno et al., 2018; Seth et al.,
2024; van Westrhenen et al., 2019). They provide objec-
tive seizure documentation, help identify subclinical activ-
ity, and allow analysis of physiological markers associated
with SUDEP risk. These tools are particularly useful in re-
search settings and in patients with diagnostically challeng-
ing seizures.

Telemonitoring platforms integrate data from applications,
seizure diaries, and detection devices, allowing physicians
to monitor disease course remotely (Bahrani et al., 2017;
Gotlieb et al., 2025; Sajatovic et al., 2018; Sudhakar et al.,
2020). Such platforms can support clinical decision-mak-
ing between outpatient visits, although further development
and standardisation are required before they can be fully
integrated into healthcare systems.

These technologies are used at home, in outpatient clinics
and, to some extent, in hospital settings. Key challenges in-
clude detection reliability, ease of use, patient acceptabili-
ty, and data security (Gotlieb et al., 2025; Mohammadzadeh
et al., 2021; Sasseville et al., 2024). Despite these limitations,
modern mobile and wearable tools represent a valuable addi-
tion to epilepsy care and have the potential to improve safe-
ty, engagement, and quality of life in this patient population.

Effectiveness — what studies tell us

The effectiveness of mobile applications and wearable devic-
es in seizure detection, patient safety, treatment adherence
monitoring, and patient-reported outcomes has been eval-
uated in multiple studies (Gotlieb et al., 2025; Khoshkangin
et al,, 2023; Ong et al,, 2022; Sasseville et al., 2024). Avail-
able evidence indicates that these technologies are most ef-
fective for specific seizure types, require appropriate mon-
itoring modalities, and must be interpreted within clinical
context.

Wearable seizure detection systems based on accelerome-
tery and physiological signal monitoring show the highest
effectiveness in detecting generalised tonic-clonic seizures

DOI: 10.15557/AN.2025.0027

(Johansson et al., 2018; Sasseville et al., 2024; Seth et al.,
2024). Studies evaluating wrist-worn devices that monitor
motion, electrodermal activity, and heart rate have demon-
strated reliable detection of convulsive seizures, particularly
under supervised or controlled conditions (Sasseville et al.,
2024; Seth et al., 2024; van Westrhenen et al., 2019). These
devices are clinically useful for patients with frequent gen-
eralised motor seizures, especially when seizures occur dur-
ing sleep or in unsupervised situations. Their effectiveness
is markedly lower for non-motor seizures, including typical
absence seizures and focal impaired-awareness seizures (Jo-
hansson et al., 2018; Sasseville et al., 2024; van Westrhenen
et al., 2019). These seizure types often lack overt motor
manifestations or pronounced autonomic changes, making
them difficult to detect using motion- or physiology-based
wearables. Consequently, current wearable detectors cannot
serve as standalone tools for comprehensive seizure count-
ing across all epilepsy syndromes.

Mobile EEG systems and long-term ambulatory EEG devic-
es address some limitations of wearable detectors by enabling
prolonged recording of cerebral activity in everyday environ-
ments (Biondi et al., 2022; Ong et al., 2022). Studies of porta-
ble and subscalp EEG systems show that signal quality is com-
parable to conventional EEG, allowing identification of both
motor and non-motor seizures, including focal and absence
seizures (Biondi et al., 2022). These technologies are particu-
larly useful in diagnostically challenging cases and in patients
requiring extended monitoring over weeks or months. How-
ever, current evidence is based mainly on small study popula-
tions, and routine clinical use is limited by practical challeng-
es such as data management, high interpretation workload,
and restricted system availability (Biondi et al., 2022).
Mobile self-management applications influence epilepsy
care indirectly by supporting treatment adherence, patient
engagement, and disease awareness (Gotlieb et al., 2025;
Khoshkangin et al., 2023; Mohammadzadeh et al., 2021).
Research shows that seizure diaries, medication reminders,
and educational features facilitate accurate seizure docu-
mentation and promote adherence to prescribed antiepilep-
tic drug regimens (Michaelis et al., 2024; Modi et al., 2023;
Sepulveda et al., 2024). Improved adherence is clinically rel-
evant, as missed doses are a well-established cause of sei-
zure recurrence. Although most studies do not demonstrate
a consistent reduction in seizure frequency attributable sole-
ly to application use, users report better self-management,
increased sense of control, and improved communication
with healthcare professionals (Gotlieb et al., 2025; Khosh-
kangin et al., 2023). These benefits appear particularly rel-
evant for adolescents and adults receiving outpatient care.
Telemedicine and telemonitoring platforms further en-
hance effectiveness of mobile and wearable technologies by
enabling remote clinical supervision (Bahrani et al., 2017;
Gotlieb et al., 2025; Sajatovic et al., 2018). Integration of
seizure diary data with outputs from wearable detectors al-
lows clinicians to identify changes in seizure patterns, as-
sess treatment response, and intervene promptly when

AKTUALN NEUROL 2025, 25 (4), p. 167174
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problems arise. Available evidence suggests that telemed-
icine-based epilepsy care is feasible and acceptable to both
patients and clinicians, with outcomes comparable to con-
ventional in-person follow-up in selected populations (Bah-
rani et al., 2017; Sajatovic et al., 2018). Although current
studies do not demonstrate reductions in seizure frequency
or SUDEP incidence, telemonitoring may improve patient
safety by enabling earlier intervention and reinforcing ad-
herence (Ermongkonchai et al., 2025; Gotlieb et al., 2025;
Maguire et al., 2020).

Overall, current research indicates that mobile and wear-
able technologies function as adjunctive tools in epilepsy
management rather than replacements for established diag-
nostic and therapeutic approaches (Gotlieb et al., 2025; Ong
et al., 2022). Wearable detectors are most effective for gen-
eralised tonic-clonic seizures, mobile EEG systems extend
diagnostic capabilities for non-motor seizures, and applica-
tions together with telemedicine platforms support adher-
ence and continuity of care. Further research is needed to
evaluate long-term clinical impact using robust endpoints
such as seizure frequency, injury rates, and mortality.

SAFETY AND LIMITATIONS

Mobile and wearable technologies in epilepsy care offer im-
portant advantages but also introduce safety concerns and
operational constraints (Gotlieb et al., 2025; Mohammad-
zadeh et al., 2021; Sasseville et al., 2024). A key issue is the
reliability of seizure-detection equipment. Wearable seizure
detectors using wrist-worn sensors to track motion and
heart rate show good performance for convulsive seizures
under laboratory conditions; however, in everyday use they
often generate numerous false alerts, leading to stress for
patients and caregivers, sleep disturbances, and reduced re-
sponsiveness to subsequent alarms (Sasseville et al., 2024;
Seth et al., 2024). These devices also have limited ability to
detect certain seizure types, frequently failing to recognise
brief focal seizures and sleep-related seizures that do not
produce marked body activity (Johansson et al., 2018; Sas-
seville et al., 2024; van Westrhenen et al., 2019). Existing
detection gaps prevent patients from relying on wearable
devices to identify all seizure events.

Use of detectors for generalised tonic-clonic seizures is fur-
ther complicated by practical issues such as device removal
for bathing or recharging, which creates periods without
monitoring (Sasseville et al., 2024). Additional limitations
include restricted detection capabilities and reduced user
comfort. Skin irritation from adhesive electrodes or ear-
canal EEG sensors has been reported, and wearable EEG
headsets may lose contact or shift position during sleep
(Biondi et al., 2022; Sasseville et al., 2024). The visibility and
size of some monitoring devices may attract unwanted at-
tention, increasing self-consciousness, and contributing to
early discontinuation (Sasseville et al., 2024). Effective use
therefore requires an appropriate balance between detec-
tion sensitivity and user acceptability, as devices perceived
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as overly intrusive or inconvenient are unlikely to be used
long term.

Mobile health applications for epilepsy are generally safe in
terms of physical adverse effects, but they raise other con-
cerns. Data security remains an important issue, as applica-
tions process sensitive medical information that may be ex-
posed if adequate safeguards are not in place (Gotlieb et al.,
2025; Mohammadzadeh et al., 2021). Robust encryption
and compliance with privacy standards are essential before
widespread clinical implementation. Another limitation
is insufficient validation: many available applications do
not meet established quality criteria for content and func-
tionality, and few have been evaluated in controlled clini-
cal studies (Gotlieb et al., 2025; Khoshkangin et al., 2023;
Mohammadzadeh et al., 2021). Usability challenges also
persist, as some applications have complex interfaces, lim-
ited language options, or designs poorly suited to individu-
als with lower health literacy (Mohammadzadeh et al., 2021;
Sudhakar et al., 2020). As a result, patients may discontinue
use shortly after initial installation if perceived benefits are
limited.

Telemonitoring platforms offering remote care services pro-
vide several advantages but also introduce operational con-
straints (Bahrani et al., 2017; Gotlieb et al., 2025; Sajatovic
et al., 2018). These systems can improve access to care and
support ongoing clinical supervision for patients living in
remote areas or during public health emergencies. Howev-
er, remote monitoring cannot fully replace in-person assess-
ment, as direct examination allows identification of clinical
features that may not be captured remotely. The effective-
ness of telehealth also depends on reliable internet access
and basic digital skills, creating a risk of unequal access for
patients with limited technological resources (Sudhakar
etal., 2020). Data protection is another concern, as breach-
es of confidentiality may undermine patient trust. Imple-
mentation in routine practice is further challenged by the
need to manage large volumes of patient-generated data
and to establish clear procedures and adequate resources for
responding to remote alerts (Gotlieb et al., 2025).

Overall, these technologies show considerable potential but
require careful management of safety-related issues and op-
erational limitations (Gotlieb et al., 2025; Ong et al., 2022;
Sasseville et al., 2024). Challenges such as false alarms,
missed events, device discomfort, privacy concerns, and
implementation barriers highlight the importance of user-
centred design and thorough clinical validation. Ongoing
efforts focus on improving detection accuracy, enhancing
device comfort, and strengthening data protection to sup-
port the safe integration of mobile and wearable technolo-
gies into epilepsy care.

PRACTICAL RECOMMENDATIONS
FORTHE NEUROLOGIST

Neurologists should encourage patients and caregivers to ob-
tain video recordings of seizures whenever it is safe to do so.

DOI: 10.15557/AN.2025.0027

171



172

Bartfomiej Labut, Miraslau Kabak, Konrad Puchalski, Kamil Szczepariski, Maria Lewowska, Aleksandra Pudzianowska

Such recordings can greatly facilitate differentiation be-
tween epileptic and psychogenic non-epileptic events, and
support therapeutic decision-making. Families and patients
need guidance on how to obtain good-quality footage and
how to maintain safety while filming.

Wearable sensors can support seizure monitoring by re-
cording motion or physiological parameters. Devices such
as wristbands with accelerometers, heart rate sensors, or
mobile EEG can detect tonic-clonic seizures with good sen-
sitivity but may also generate false alarms (Johansson et al.,
2018; Sasseville et al., 2024; Seth et al., 2024). These limita-
tions should be discussed with patients, and device selec-
tion should be tailored to the individual’s lifestyle and sei-
zure profile.

Use of validated applications that support self-care is rec-
ommended. Programmes for seizure recording, medica-
tion reminders, and patient education can increase engage-
ment in treatment and improve adherence (Gotlieb et al.,
2025; Khoshkangin et al., 2023; Michaelis et al., 2024; Modi
et al., 2023; Sepulveda et al., 2024). Applications should
be matched to patients’ abilities, including interface lan-
guage and complexity. Regular use should be reviewed dur-
ing follow-up visits, and implementation can be facilitated
through collaboration with an interdisciplinary team, such
as health educators, to ensure adequate support in disease
management.

In everyday practice, SUDEP prevention must remain
a key consideration. Optimising seizure control through
appropriate pharmacological treatment and timely referral
for neurosurgical evaluation in drug-resistant cases is es-
sential (Ermongkonchai et al., 2025; Hampel et al., 2019;
Maguire et al., 2020). In the presence of nocturnal seizure
risk, alarm sensors such as bed-mounted motion or respi-
ratory detectors may be considered to enable faster care-
giver response (Sasseville et al., 2024; Seth et al., 2024).
Cardiovascular and respiratory risk factors should be moni-
tored, and cardiology consultation arranged when indicated
(Bruno et al., 2018; Ermongkonchai et al., 2025).
Telemedicine has an important role in modern care.
Remote consultations allow clinicians to monitor seizure
frequency, assess treatment effectiveness, and provide on-
going support for self-management, particularly when clin-
ic access is limited (Bahrani et al., 2017; Gotlieb et al., 2025;
Sajatovic et al., 2018). Progress with telemedicine tools
should be reviewed regularly, and their impact on disease
course assessed. Integration of information technologies
can substantially improve epilepsy care, provided that pa-
tients receive appropriate training and that the limitations
of these solutions are recognised.

DISCUSSION

Modern technologies — mobile applications, wearable de-
vices, and portable EEG systems — have the potential to sup-
port the care of patients with epilepsy (Biondi et al., 2022;
Gotlieb et al., 2025; Johansson et al., 2018; Ong et al., 2022).
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Mobile applications enable documentation of seizures and
medication schedules; wearable devices offer automatic sei-
zure detection; and portable EEG systems provide extend-
ed monitoring of brain activity. Each class serves a distinct
purpose and brings specific benefits, but each is also asso-
ciated with important limitations.

Mobile applications may improve adherence and patient
engagement, which in turn can contribute to better sei-
zure control (Gotlieb et al., 2025; Khoshkangin et al., 2023;
Michaelis et al., 2024; Modi et al., 2023). Their quality and
functionality, however, vary considerably, and only a mi-
nority have undergone formal validation. Evidence that ap-
plication use improves hard clinical outcomes remains lim-
ited, and no formal recommendations exist regarding their
implementation. Consequently, use of such tools should be
considered on an individual basis, with careful attention to
their constraints (Gotlieb et al., 2025; Mohammadzadeh
etal, 2021).

Wearable devices such as wristbands and watches equipped
with motion and physiological sensors can automatically
detect generalised seizures. In controlled settings, reported
sensitivities reach approximately 90%, enabling rapid care-
giver alerts and facilitating timely intervention, such as inju-
ry prevention (Johansson et al., 2018; Sasseville et al., 2024;
Seth et al., 2024; van Westrhenen et al., 2019). In home en-
vironments, performance is less reliable; false alarms are
frequent, and non-motor seizures may be missed. Although
many users report feeling safer when using seizure detec-
tors, robust evidence that these devices reduce injuries, hos-
pitalisations, or epilepsy-related deaths is lacking (Ermon-
gkonchai et al., 2025; Hampel et al., 2019; Maguire et al.,
2020; Sasseville et al., 2024). Further development is needed
to improve accuracy, reduce false alarms, and expand detec-
tion to a broader spectrum of seizures, as well as to quanti-
fy their impact on clinically meaningful outcomes (Sassev-
ille et al., 2024; Seth et al., 2024).

Mobile EEG systems, including headbands and implant-
able recorders, allow long-term recording of brain ac-
tivity in the home environment (Biondi et al., 2022; Ong
etal,, 2022). These technologies can facilitate diagnosis and
long-term monitoring outside hospital settings. Preliminary
studies suggest signal quality comparable to conventional
EEG and promising seizure detection sensitivity; however,
routine clinical use remains limited. Additional research is
required to confirm effectiveness and reliability in larger co-
horts and to address practical barriers, including the man-
agement and analysis of large data volumes. At present, mo-
bile EEG should be viewed as a complement to established
diagnostic and monitoring methods rather than a replace-
ment (Biondi et al., 2022) (Tab. 2).

In summary, the technologies discussed offer opportuni-
ties to improve disease control, quality of life, and safe-
ty through enhanced seizure detection and monitoring.
Given their current limitations, they should be regarded as
supportive tools rather than substitutes for standard treat-
ment. Further research, including well-controlled clinical
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Class of technology

Main clinical benefits

Key limitations Level/strength of evidence

Mobile self-management applications

Improved engagement, better adherence,
improved seizure documentation

Observational and feasibility
studies, few RCTs

Heterogeneous quality, few validated
apps, scarce hard clinical outcome data

High sensitivity for generalised motor

Frequent false alarms; poorer real-world

Seizure detection wearables
(alarms)

seizures in controlled settings,
faster caregiver response,
increased perceived safety

performance, non-motor seizures often

Pilot and prospective validation studies,

missed, uncertain impact
on injuries/SUDEP

expert guidance

Mobile EEG systems improved seizure quantification,

support for diagnosis

Extended EEG monitoring at home,

Limited routine availability;
data management burden;
need for specialised expertise

Early clinical and feasibility studies,
small cohorts

Telemedicine and telemonitoring
platforms

structured remote follow-up,

and self-management

Improved access to specialist care, Heterogeneous platforms, limited
integration with healthcare systems,

support for treatment adjustment organisational, legal, and reimbursement

Observational studies;
heterogeneous systematic reviews,
guidelines and expert opinions

barriers

EEG — electroencephalography; RCT — randomised controlled trial; SUDEP — sudden unexpected death in epilepsy.

Tab. 2. Effectiveness, limitations, and evidence for digital technologies in epilepsy

trials, is needed to determine their impact on seizure fre-
quency, injuries, mortality, and SUDEP, and to develop evi-
dence-based guidelines for their use, particularly given the
absence of national recommendations in Poland (Ermon-
gkonchai et al., 2025; Gotlieb et al., 2025; Maguire et al.,
2020; Ong et al., 2022).

CONCLUSIONS

Mobile applications and wearable devices represent a valu-
able adjunct to the care of patients with epilepsy. These tools
can support seizure monitoring and improve treatment ad-
herence, thereby enhancing patient safety — for example, by
detecting tonic-clonic seizures and notifying caregivers —
and increasing patient engagement in therapy (Gotlieb
et al., 2025; Khoshkangin et al., 2023; Ong et al., 2022; Sas-
seville et al., 2024). Given the limited clinical validation and
absence of formal guidelines, they should be used as sup-
portive rather than replacement methods for standard di-
agnostic and therapeutic approaches. Each tool should be
selected on an individual basis, and patients should be pro-
vided with clear information about its capabilities and lim-
itations (Biondi et al., 2022; Gotlieb et al., 2025; Moham-
madzadeh et al., 2021).
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