
I. Introduction

Epilepsy is a neurological condition characterized by unpro-
voked seizures, which include excessive abnormal discharge 
or neuronal activity in the brain due to factors such as head 
trauma, stroke, or metabolic conditions, with recurrent 
events [1,2]. The World Health Organization estimates that 
there are 50 million people with epilepsy worldwide, with 
higher prevalence rates in low- and middle-income countries. 
Epilepsy can cause daily discomfort and may lead to psychi-
atric problems [3]. Typically, epilepsy is managed through 
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the administration of antiepileptic drugs, which are designed 
to prevent seizures. The selection of antiepileptic drugs 
should be tailored to the specific type of seizure [4]. Despite 
this, treatment failure remains significant. According to the 
Standard and New Antiepileptic Drug study, 29% of patients 
with generalized tonic-clonic seizures experienced anti-
epileptic drug failure [5]. This failure can result from non-
adherence to prescribed medication, increasing the risk of 
seizure recurrence, which is directly correlated with higher 
rates of hospital admissions and increased healthcare costs 
[6,7]. Therefore, in addition to medications, it is crucial 
to develop behavioral interventions that effectively deliver 
positive clinical outcomes, such as seizure-free periods, re-
duced side effects, and enhanced societal contribution [1]. It 
is increasingly recognized that behavioral interventions for 
patients and their caregivers can be implemented through 
education, interviews, and counseling via online and digital 
platforms.
	 The use of mobile health systems in managing other chron-
ic diseases, such as stroke, has proven beneficial in support-
ing patients and their families with emotional care, nutrition, 
exercise, and prevention of recurrent strokes [8]. Moreover, 
mobile applications for patients with hypertension have been 
shown to increase treatment adherence by up to 37.5% [9]. 
In today’s digital age, mobile health applications are excel-
ling in improving health services, particularly for patients 
with epilepsy. These applications are expected to aid health 
workers in monitoring drug therapy, adherence, and adverse 
effects, as well as in providing drug information, motivation, 
and self-management tools. Additionally, clinical outcomes 
can be directly measured through enhanced features of mo-
bile health applications and accessed directly by healthcare 
professionals such as neurologists and pharmacists. 
	 However, little is known about the efficacy of mobile health 
applications in controlling seizures and the features they 
include to improve disease and drug-related knowledge. 
Therefore, this review explores how mobile health applica-
tions can improve knowledge and seizure control among 
epilepsy patients, aiming to identify the features that are 
frequently used and have proven to be beneficial. In the near 
future, it will be crucial to optimize application development 
in terms of features and outcomes to facilitate the adoption 
of mobile health systems in other areas.  

II. Methods

This scoping review was carried out by a team consisting of 
pharmacists and neurologists following the Joanna Briggs 

Institute guidelines by Peters et al. [10] and the PRISMA Ex-
tension for Scoping Reviews by Tricco et al. [11]. The scoping 
review framework includes five steps: identifying research 
questions, finding relevant articles, selecting articles, pre-
senting data, and compiling the results.

1. Identification of Research Questions
How can mobile health applications improve self-manage-
ment knowledge and seizure control in epilepsy patients? 
This review seeks to explore the potential use of mobile health 
applications in managing epilepsy, with a particular focus 
on improving patient knowledge and seizure control. It also 
aims to examine the commonly used features of these apps 
that provide benefits.

2. Search for Relevant Articles
We conducted a systematic literature search across the Sci-
enceDirect, PubMed, and Google Scholar databases using 
the Boolean combination: (“epilepsy” or “epileptic”) AND 
(“mobile” or “phone” or “applications” or “smartphone”) 
AND (“seizure”) AND (“self-management” or “knowledge”). 
This search encompassed all original articles published in 
English from 2013 until November 6, 2023, with full texts 
available. Four authors (I.E., Z.I., N.M.Y., and I.S.) employed 
a two-step procedure to select relevant articles. Initially, after 
eliminating duplicates, we independently reviewed the titles 
and abstracts of articles concerning interventions in mobile 
health applications for epilepsy patients.

3. Research Article Selection
The next step in the screening process involved a detailed 
review of full-text articles that satisfied the inclusion criteria, 
specifically those describing mobile health system interven-
tions administered to epilepsy patients. The therapeutic 
parameters evaluated included knowledge pertaining to self-
management and seizure control among these patients.

4. Data Presentation
Four authors (I.E., Z.I., N.M.Y., and I.S) were responsible for 
data extraction and presentation from the included studies. 
The information recorded in Tables 1 and 2 comprises au-
thors, intervention description, participants involved, study 
design, components of the mobile health application for epi-
lepsy, outcome parameters, instrument outcome parameters, 
and study results. The data are presented in a qualitative 
analysis based on the existing data in each article [12-17].
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5. Results Compilation
A series of discussions between all authors were held to refine 
the best approach for reviewing, summarizing, and present-

ing the literature findings consistently. The results are orga-
nized and summarized according to their relevance to the 
overall research question.

Table 1. Summary of the included studies

Author Intervention description Participants involved Study design

Le Marne  
et al. [12]

“EpApp,” aiming to educate adoles-
cents with epilepsy and facilitate 
their management.

Adolescents with epilepsy, ages 13–19, 
who were patients of the Sydney Chil-
dren’s Hospital Network (Randwick and 
Westmead), of whom 51 adolescents 
completed baseline questionnaires.

Prospective cohort

Rajbhandari 
et al. [13]

Four local residents (trained as 
EFWs) used a smartphone applica-
tion to estimate a potential score 
for an epileptic episode and con-
tact an epilepsy expert.

97 patients with epilepsy, ranging in age 
from 6 years to 77 years (from 112 pa-
tients with epilepsy-suggestive scores in 
the app). 

Clinical intervention trial 
where EFWs used a smart-
phone application. 

Simblett  
et al. [14]

Intervention with mobile health 
(mHealth) technology for real-time 
measurement and management 
of epilepsy, aiming to improve the 
care provided to people currently 
experiencing epileptic seizures.

Twenty people who were currently experi-
encing epileptic seizures. Adult patients 
with epilepsy who were over the age of 
18 years and were experiencing at least 
one seizure per month.

A qualitative study with 
focus group discussions

Si et al.  
[15]

Intervention based upon a smart-
phone application in patients with 
epilepsy; the outcomes included 
self-management of epilepsy and 
self-reported seizure frequency

380 patients with epilepsy were enrolled; 
327 completed the 6-month follow-up 
(176 in the app group, 151 in the con-
trol group). The sample included adult 
patients (ages more than 18 but less than 
60 years) with epilepsy of more than 1 
year’s duration who had more than three 
seizures during the 6 months.

Randomized  
controlled trial

Mirpuri  
et al. [16]

Epilepsy smartphone application Adult patients with epilepsy (age 18 years 
and above) and at least 1 year into treat-
ment for epilepsy. 96 participants from 
a neurology outpatient department were 
randomly assigned to one of two groups: 
standard treatment and a mobile ap-
plication group that employed a smart-
phone application. 

Two-armed randomized 
controlled trial

Choi et al. 
[17]

A mobile epilepsy treatment app 
linked to a hospital’s electronic 
health record 

Patients with epilepsy (aged ≥15) or 
caregivers of children with epilepsy (aged 
1–15 years) at Seoul National University 
Bundang Hospital. The recruitment 
period lasted from April 2019 through 
August 2019.

A prospective study was 
conducted to compare 
healthcare data from clin-
ics and the mobile applica-
tion to assess whether the 
mobile application would 
improve self-management.

EpApp: Epilepsy Mobile Application, EFW: epilepsy field workers.
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III. Results

A comprehensive search of the ScienceDirect, PubMed, and 
Google Scholar databases yielded a total of 1,893 entries 
identified as potentially relevant for the study. After screen-
ing to remove duplicates and examining the abstracts of ar-
ticles used in this scoping review, 183 articles were obtained. 
Upon reviewing the full text, we excluded 177 articles due to 
objectives that did not match and because they did not mea-
sure self-management knowledge and seizures as outcome 
parameters. Consequently, six articles were included in this 
scoping review (Figure 1). Of these, five were quantitative 
experimental studies, and one was a qualitative study featur-
ing focus group discussions (Table 1). Table 2 describes the 
components found in the epileptic mobile applications, the 
outcome parameters measured, and the study results. Table 
3 provides an explanation of the function of each feature and 
its effects or implications on epilepsy patients [12-22].

IV. Discussion

1. Mobile Health Applications for Epilepsy Patients
Mobile application developers are increasingly focusing on 
helping chronic disease patients manage their daily health 
needs, including stress management, side effects of medi-
cations, sleep quality, medication adherence, and seizure 
control for those with epilepsy [21]. Our literature review 
identified several mobile health applications with unique 
features. For instance, the “EpApp” (epilepsy mobile applica-
tion) is designed to educate and aid in the management of 
adolescents with epilepsy [12]. Additionally, there are sys-
tems that predict seizure episodes and facilitate contact with 

healthcare professionals [13,14]. Si et al. [15] and Mirpuri et 
al. [16] have also developed an epilepsy smartphone applica-
tion that includes features for medication adherence, disease 
information, and patient seizure data. Furthermore, some 
epilepsy smartphone applications are integrated with a hos-
pital’s electronic health record system [17] (Tables 1, 2).
	 Le Marne et al. [12] developed the “EpApp” mobile ap-
plication to educate and facilitate epilepsy management for 
adolescents aged 13–19. This app includes two main fea-
tures: educational content and seizure-related content. Dur-
ing clinical trials at the Sydney Children’s Hospital Network 
(Randwick and Westmead), the authors assessed patients’ 
knowledge, psychosocial factors, and clinical parameters, 
including medication adherence and seizure burden. In a 
separate study by Rajbhandari et al. [13], the intervention in-
volved epilepsy field workers who utilized smartphone appli-
cations and telephone telemedicine to evaluate the safety and 
effectiveness of services for epilepsy patients. This applica-
tion was designed to estimate the number of seizure episodes 
in epilepsy patients and to gauge the patient’s responsiveness 
in contacting health workers. Additional research on mobile 
health applications was conducted by Simblett et al. [14]. 
Through data collection via focus group discussions and in-
terviews with patients who had experienced seizures, it was 
found that this application could improve self-management 
knowledge, helping patients understand and identify fac-
tors that provoke or trigger seizures, and potentially prevent 
them. Three other articles discussed the development of mo-
bile health applications with features related to medication, 
self-management, and seizure frequency recording. These 
apps were accessible to patients directly on their mobile 
phones [15-17]. Among the six mobile applications reviewed 

Figure 1. ‌�Flow chart summarizing the 
literature search strategy 
and results.In

c
lu

d
e
d

S
c
re

e
n
in

g
Id

e
n
ti
fi
c
a
ti
o
n

Records screened (n = 183)

Reports sought for retrieval (n = 33)

Full-text articles assessed for
eligibility (n = 12)

Studies included in the review
(n = 6)

Records identified (n = 1,893):
Science Direct (n = 25)
PubMed (n = 68)
Google Scholar (n = 1,800)

Records removed before screening:
Did not match the specified type of literature
(research article) (n = 1,710)

Records excluded (n = 150)
Excluded after title and abstract screening

Records excluded (n = 21)
Full texts were excluded because articles did not
match the aim of this scoping review

Records excluded (n = 6)
Full texts were excluded because articles did
not measure mobile health system interventions
on self-management knowledge and seizures



133Vol. 30  •  No. 2  •  April 2024 www.e-hir.org

Mobile Health System in Epilepsy

for epilepsy patients, all shared common features, such as 
providing education on epilepsy management and monitor-
ing seizures. Four of the articles described interventions 
aimed at increasing medication adherence through medica-
tion reminder systems. Two articles included features related 
to a side-effect reporting system, which allows doctors or 
health workers to evaluate and regularly monitor adverse ef-
fects. 
	 Mobile health systems for epilepsy can remind patients to 
take their medication, record seizures, and facilitate online 

consultations with healthcare professionals [15]. Addition-
ally, several apps provide information on lifestyle and offer 
education on health and self-management [12,16,17]. Some 
developers have also included features for monitoring drug 
side effects, comorbidities, and seizure-triggering factors, 
which both neurologists and patients can analyze to better 
understand their conditions and potentially prevent seizures 
[13,17]. There is an urgent need to report side effects as-
sociated with long-term medication use in conditions like 
epilepsy, to better understand the issues patients face due 

Table 3. Features of mobile health applications for epilepsy

Features of mobile health 

applications for epilepsy
Function Effects of features

Information  
about epilepsy 

The provision of information related to 
epilepsy and management of medica-
tion [18].

Education regarding the disease and treatment of epilepsy 
patients is very useful for increasing patient knowledge and 
improving awareness of the patient’s condition [12].

Seizure diary The provision of information regarding 
seizures, recording seizure events, time, 
and duration [16,17]. 

This feature can also help patients write down seizure trig-
gers. Patients can write down the form of seizures or aura 
events experienced by epilepsy patients [19].

Reminder  
drug system

Reminders to take medication accord-
ing to the schedule or rules prescribed 
by the doctor; reminders for taking 
medication can be in the form of an 
alarm for taking medication as well as 
a checklist or tracking that can de-
termine medication usage. The drug 
reminder system can also be added to 
remind the user to consult or check 
with a doctor or refill a medication [18].

The medication reminder feature in a mobile health system 
can increase compliance with medication use [20]. Re-
search by Mirpuri et al. [16] has shown that the use of a 
mobile health system that uses the drug reminder feature 
can increase compliance with drug use.

Self-management  
of epilepsy

This feature contains information on the 
self-management of epilepsy patients, 
including lifestyle and other knowledge 
related to one’s ability to manage/man-
age epilepsy treatment [15].

Self-management in epilepsy patients refers to the patient’s 
ability to adapt and adhere to behavioral adjustments neces-
sary to reduce seizure frequency and improve overall health 
[21,22]. Self-management in epilepsy patients includes a 
set of skills, including good medication adherence, being 
able to explain, accurately documenting seizures, practic-
ing seizure prevention measures, adequate rest, and self-
management regarding stress levels [22]. Based on previous 
research, the use of a mobile health system can increase 
knowledge related to patient self-management [14,15].

Adverse reaction  
reporting

This feature contains the presentation 
of complaints from epilepsy patients 
related to the use of antiepileptic drugs, 
including undesirable events and other 
side effects [17].

Submitting complaints due to side effects of using antiepi-
leptic drugs in the mobile health system feature can raise 
awareness, thereby increasing patient safety and providing 
information for doctors to consider in administering drugs 
and their dosage [13]. The side effect reporting feature can 
also make it more likely for patients to directly report their 
side effects [17].
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to drug use. The use of antiepileptic drugs in combination 
therapy (polytherapy) poses a higher risk of side effects 
compared to monotherapy [23]. The features were designed 
to improve medication adherence through various methods. 
An educational approach includes knowledge features about 
medication adherence and behavior change techniques, such 
as customizable drug reminders tailored to each patient’s 
regimen [17]. Medication adherence is crucial in epilepsy 
management apps because it is a key factor that affects sei-
zure control. It has been demonstrated that the use of mobile 
applications with features for drug management reminders 
and self-management can significantly improve adherence 
to medication regimens, with an increase of about 60% in 
adherence observed in the intervention group [16].
	 Before discussing the impact of mobile health applications, 
it is necessary to consider the factors that contribute to suc-
cessful epilepsy therapy. The first factor involves the patients’ 
characteristics, such as the onset of epilepsy, its etiology, the 
type and duration of seizures, and the duration of antiepilep-
tic drug usage [24,25]. Additionally, socioeconomic factors 
including profession, education, culture, income, stigma, and 
family or community support can significantly affect quality 
of life and, consequently, influence adherence to medication 
and therapeutic outcomes [26-28]. The primary therapeutic 
goal for epilepsy patients is to achieve either seizure freedom 
or controlled seizures [29]. The administration of antiepilep-
tic drugs typically starts with a monotherapy tailored to the 
type of seizure and epilepsy syndrome, beginning at the low-
est possible dose. The dosage may be increased based on the 
effectiveness and side effects observed [30,31]. Despite good 
adherence to medication, seizures may still be triggered by 
various factors and conditions such as fever, trauma or inju-
ries, lack of sleep, hypoxia, tumors, bleeding, poisoning, hy-
perventilation, photo-stimulation, stress, hormonal changes, 
puberty, and pregnancy [32,33]. Adherence to antiepileptic 
drug therapy can prevent up to 70% of recurrent seizures 
[34]. Moreover, other factors influencing patients’ adherence 
include ease of access to health facilities [35,36], treatment 
complexity [37], comorbidities, beliefs about the treatment 
[29], and adverse effects [37,38].

2. �Impacts of Mobile Health Applications on Patients 
with Epilepsy

The use of mobile health applications by epilepsy patients 
has been shown to reduce non-adherence to antiepileptic 
medications and improve understanding of self-management 
[16]. Improving self-management skills and understanding 
patient self-efficacy in treatment can lead to increased suc-

cess in therapy and improved quality of life [39-41]. Both ed-
ucational and behavioral interventions can be implemented 
through mobile application usage. According to a study by 
Tang et al. [42], a mixed intervention combining educational 
strategies (such as verbal counseling or written education) 
and behavioral change interventions (like using a medication 
reminder) can decrease the number of patients who experi-
ence seizures and forget to take their medication [15,16]. 
The existence of motivation or self-perception related to 
health behavior that influences a person’s behavior is affected 
by at least three factors: general health values, which encom-
pass interest and concern about health, specific health beliefs 
about vulnerability to particular health threats, and beliefs 
about the consequences of health problems [43]. Skill-based 
psychological interventions for adult and adolescent epilepsy 
patients have been shown to improve their quality of life [44].
	 Furthermore, seizure recording is a key feature of the mobile 
health application designed for epilepsy patients. Seizures 
are temporary events characterized by signs and/or symp-
toms that arise from excessive or abnormally synchronous 
neural activity in the brain [45]. It is important to maintain a 
seizure diary that includes the time, duration, and potential 
triggers of each seizure, as this information enables neu-
rologists to assess the effectiveness of medications and the 
success of therapeutic interventions [46]. The mobile health 
application’s ability to evaluate seizure triggers helps patients 
identify and understand each event, potentially reducing 
the frequency of seizures [17]. Triggers such as lack of sleep, 
poor sleep quality, stress or psychological disorders, and 
non-adherence to medication can be monitored using the 
application [17]. The benefit of digital-based applications lies 
in their ability to provide patients with easy access to health 
information and consultations without the need for an in-
person doctor visit [13].
	 The use of antiepileptic drugs frequently causes distress 
due to adverse drug reactions. Monitoring side effects is also 
a crucial parameter in managing both epilepsy and drug ef-
ficacy [30]. Side effects pose a significant challenge in the 
use of antiepileptic drugs and can greatly diminish quality 
of life [47]. These side effects often result from idiosyncratic 
neurocognitive reactions related to dosage or complications 
from long-term use [48,49]. Patients experiencing side ef-
fects may reduce their medication adherence or discontinue 
treatment altogether, thereby compromising the success of 
the therapy [50,51]. Successful therapy for managing epi-
lepsy involves controlling seizures and improving quality of 
life without inducing side effects [49,52]. There is an urgent 
need to report side effects in long-term medications, such as 
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those used for epilepsy, to better understand the issues that 
arise from the patient’s perspective regarding medication 
use.
	 The development of health applications for epilepsy pa-
tients includes a range of features, including information 
about epilepsy, seizure tracking, trigger identification, medi-
cation reminders, and tools for self-management [12,15,40]. 
Knowledge about the disease helps patients recognize their 
condition better, enabling them to respond more effectively 
during a seizure [40]. This disease-related information also 
covers aspects of self-management, such as the patient’s 
ability to adapt and adhere to behavioral changes necessary 
to decrease seizure frequency and improve overall health 
[21,22]. Self-management for epilepsy patients involves a 
set of skills that include proper medication adherence, the 
ability to communicate effectively, accurate seizure docu-
mentation, practicing seizure prevention strategies, ensuring 
adequate rest, and managing stress levels [22]. Understand-
ing self-management is important for patients with epilepsy 
because it involves a personalized approach to recognizing 
conditions and actions that can prevent seizures, including 
lifestyle adjustments and trigger management. Personal fac-
tors influencing self-management include knowledge of pro-
cedures and guidelines, perceived benefits, the importance 
of self-management to the individual, and the skills required 
to implement these behaviors. Environmental factors and 
healthcare providers also play significant roles; appropriate 
information from healthcare providers can positively impact 
patients, and support from family or the environment can 
aid in the success of treatment. The use of mobile health 
system applications in epilepsy self-management has been 
shown to increase the proportion of patients who remain 
seizure-free. Within a 6-month observation period, 28% of 
patients in the intervention group remained seizure-free, 
compared to only 12% in the control group [15].  
	 Chronically ill individuals, including those with epilepsy, 
face challenges in managing complex behaviors and often 
experience poor psychosocial adjustment and a diminished 
quality of life. Therefore, a self-care or self-management sys-
tem is essential to complement pharmacological treatment 
[53]. Epilepsy self-care involves an individual’s ability to 
adapt to and comply with the necessary behavioral changes 
to decrease seizure frequency and improve quality of life 
[21,22]. Self-management for epilepsy patients encompasses 
skills such as medication adherence, accurate seizure docu-
mentation, implementation of seizure prevention strategies, 
obtaining adequate rest, and regulating stress effectively [22]. 
	 For pediatric epilepsy patients, self-management also in-

volves educating the family and managing anxiety related to 
the patient’s condition [54,55]. When it comes to the use of 
medications and therapies in epilepsy patients, it is crucial to 
provide comprehensive information about the treatment—
including drug usage, potential complaints, and the benefits 
of medication—to ensure optimal therapeutic outcomes [56]. 
Therefore, interventions aimed at self-management educa-
tion and skill development help individuals with epilepsy 
increase their self-efficacy and improve their coping mecha-
nisms, thereby improving their quality of life. In this context, 
mobile health applications play a significant role by enabling 
frequent communication between patients and healthcare 
providers, facilitating the transfer of health information and 
knowledge, and providing remote support to patients [19]. 

3. Limitations and Conclusion
The primary weakness of the epilepsy mobile health system, 
similar to other health applications, lies in the security of 
patient data and the stability of the network [57]. Challenges 
in developing mobile health system applications for epi-
lepsy patients include the need to improve knowledge about 
creating secure mobile health systems [58]. Additionally, 
the availability of developers/stakeholders and the financial 
resources required for development are significant consider-
ations [59,60]. In the realm of health applications, particu-
larly mobile health systems for epilepsy patients, both devel-
opment and evaluation are crucial. The application must be 
user-friendly, simple, and engaging to ensure that patients 
can effectively utilize it [19,61]. The use of a mobile health 
system for epilepsy significantly aids in the self-management 
of the condition. Employing an electronic seizure diary helps 
mitigate errors in recalling the number of seizures due to 
amnesia [19,62]. Another advantage of utilizing a mobile 
health system for epilepsy patients is that it assists them in 
remembering when to take their medication, thereby im-
proving compliance and patients’ knowledge about their 
treatment [15,16]. The mobile health application for epilepsy 
integrates educational and behavioral elements, which can 
increase patients’ knowledge about self-management, adher-
ence to medication, and the evaluation of seizures and side 
effects.
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