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 We systematically review mobile health applications in supporting learners 

living with epilepsy disorders. There are two objectives of this study i.e., 

assessing the existing epilepsy-related apps and providing information about 

some features provided by the apps. In total, 18 of 47 mobile apps that meet 

the final criteria were reviewed using the Mobile Application Rating Scale 

(MARS). We found that more than half of the apps had below-average 

quality and most offered only a few distinct functionalities. Six of them were 

deemed high quality since they met all standard criteria. In terms of self-

management features, we identified several important features such as the 

provision of a seizure calendar (14/18, 78%), report generation (5/18, 28%), 

adding individual seizure occurrence and causes (9/18, 50%), and 

emergency alert (6/18, 34%). The majority of the apps included medication 

tracker (12/18, 67%), expert consultation (6/18, 34%), and educational 

features (10/18, 56%). Moreover, 40% of included apps have considered 

self-efficacy features by providing analytical support for seizure frequency, 

duration, occurrence distribution, and analysis. This research can make in-

person support more feasible for epilepsy learners so that it helps families, 

caregivers, and educators to easily manage the risk and perform continuous 

aid. This research can also be the basis for developing more patient-centered 

software for epilepsy management. 
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1. INTRODUCTION 

Epilepsy is a serious clinical phenomenon causing chronic brain disorders [1]-[4]. It involves 

recurrent seizures and has been associated with false beliefs and conceptions [5]. Globally, people with 

epileptic disorders exceeded 2.4 million each year, with the highest incidence rates found in developing 

countries and among them are adults and children [6]-[8]. A study also reported high school learners with 

epilepsy disorders significantly experience a higher level of negative stigma [9]. Due to poor public 

knowledge of epilepsy, particularly in an educational setting, most learners suffering from epilepsy drop out 

of school and difficult to create social interaction [10]. In addition to this fact, schools did not provide formal 

training for teachers in providing first aid for seizure management of learners with epilepsy. In the way of 

providing epilepsy management aid and public knowledge, in the past decade, there has been technological 

https://creativecommons.org/licenses/by-sa/4.0/
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growth in the field of mobile applications, particularly for epilepsy management [11]. Epilepsy mobile apps 

have several critical features including seizure management, logging the occurrence, medication adherence, 

and sharing information [12]. However, due to the unregulated market of digital tools, mobile health apps are 

often of uncertain quality and effectiveness. Commercial app stores only provided star ratings and there is 

little information on the quality and accuracy of mobile health apps. Star ratings can be useful for indicating 

user satisfaction and engagement, but they do not enclose necessary information for safety and quality of the 

apps [13]-[15]. Furthermore, few reviews of mobile applications for epilepsy have highlighted the specific 

need and usefulness of related apps among learners and millennials people. Whereas, in the time of internet 

mobile consumption and smartphone access, the highest frequency users of mobile apps are considered 

millennials. Reportedly, there is incremental growth in terms of smartphone usage from 73% to 95% in 2018 

[16]. Previous literature reviews have examined mobile apps for assessing epilepsy related features, but they 

have predominantly included expensive technologies that may not be available to typical patients [17], [18]. 

This study aims to tackle these previously mentioned dilemmas by providing information about epilepsy 

mobile applications for learners with epileptic disorders through a systematic software literature review. 

There are two objectives in conducting the systematic software literature review of this study. The first is to 

assess and evaluate the existing epilepsy-related mobile health application (m-health) based on the Google 

Play Store as a mobile apps database. The second objective is to provide information about some learning 

features of mobile health relevant to learners with epilepsy disorders in terms of self-management and self-

efficacy. 

 

 

2. METHOD 

We systematically searched available mobile apps on Android Google Play Store using the 

following terms: epilepsy, seizure, and epileptic disorder. We selected only Google Play Store because it 

comprises the overwhelming majority of the market share in this era. Our search process was limited to the 

search location of Indonesia and Taiwan from February to October 2022. Only specific mobile apps with at 

least 3-stars, more than 100 times downloaded, and free to download to capture high-quality and accessible 

epilepsy management apps relevant for learners are covered in this study. After the searching process, the 

application homepage or landing pages were reviewed to ensure they meet several criteria i.e., using English 

as the main language, providing features relevant to epileptic disorder people particularly for learners, 

including epilepsy management tools for seizure tracking and epilepsy emergency management. Apps 

underwent a total of 3 rounds of screenings. First, they are screened by the name and app description. Free 

apps with premium features are selected to evaluate the full functionalities of the apps. Secondly, we 

recruited three independent reviewers from experts to assess the quality of the apps using a common 

codebook from the MARS framework. Before conducting the MARS evaluation, the reviewers developed a 

shared understanding of the target group for the apps, discussed each MARS item, and piloted a review of a 

few apps to ensure an appropriate level of interrater consensus ratings. In the last step, they marked, 

discussed, and reconciled the review codebook to exclude any errors and validate questionable epilepsy-

related apps. Figure 1 shows the flowchart of the systematic search procedure. 

 

 

 
 

Figure 1. Flow diagram of app screening 
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3. RESULTS AND DISCUSSION 

3.1.  Search result 

In the initial stage, we identified 160 potential applications in Google Play Store (see Figure 1). 

However, they included unrelevant applications such as games, books, or magazine. Searching results 

containing games or books were excluded for the next stage. During the second round, we conducted 

screening to ensure the application offered features relevant to epilepsy people based on the app’s 

description. In the third round, we included a total of 26 applications to be downloaded and assessed for 

eligibility. Some apps were excluded because they did not meet the relevant criteria for epilepsy monitoring. 

They also have not been downloaded by the people and updated by the developer. In the final search process, 

only 18 apps were ultimately included for review and analysis. 

 

3.2.  Descriptive characteristics of included apps 

Table 1 provides information about each dimension of MARS with a brief explanation. We 

evaluated the quality of mobile apps using 5 Likert scales ranging from 1 as inadequate and 5 as excellent 

quality. In addition, Table 2 provides a brief description of the 18 included apps. All apps were available on 

Google Play Store and can be downloaded for free. Some of them provide in-app purchasing method. To test 

the reliability of the MARS questionnaires, Cronbach’s alpha test was used for this study. The Cronbach’s 

alpha value of each dimension of MARS (i.e., engagement, functionality, aesthetics, information, and 

subjective quality of the apps) exceeded 0.90 indicating the items of the scales were reliable. We also 

evaluated the validity of the scales using expert or senior judgment before spreading the MARS 

questionnaires. Based on expert judgment, all questionnaire items for MARS were considered valid. 

Moreover, Inter-rater reliability test was used to measure the level of agreement among three reviewers or 

judges who volunteered in this study. One of the reviewers has an experience more than twenty years in 

dealing with epilepsy disorders coming from the family. Furthermore, Kendall’s coefficient of concordance 

for the inter-rater reliability test is 0.79 indicating an acceptable value for agreement. It means the three 

reviewers applied essentially the same standard when assessing the apps. After the rating process, the result 

of the evaluation was overseen by the principal investigator, who has received formal education in  

human-computer interaction (HCI) and focused on researching digital health. 

 

 

Table 1. MARS dimensions with description 
Dimension Description 

App classification. The classification section is 

used to collect descriptive and technical 

information about the app. 

Application name, rating of the app, rating all versions of the 

app, the number of ratings, application version, last update, 

platform, a brief description of the app, application focus, 
app strategies, target of the user (age), developer/affiliation. 

App objective quality ratings. The rating scale 

assesses app quality on four constructs. 

a. Engagement assesses the quality of the app in terms of 

fun, interesting, customizable, and interactive features 
e.g., alerts, messages, reminders, feedback, and sharing 

functions. 

b. Functionality assesses the quality of the app in terms of 
app functioning, easy-to-learn aspects, navigation, flow 

logic, and gestural design of the apps. 

c. Aesthetics assesses the quality of the app in terms of 
graphic design, visual appearance, color, and stylistic 

consistency. 

d. Information assesses the quality of the app in terms of 

the quality of the information provided by the apps, 

references, measures, and credible sources. 

App subjective quality. This scale denotes 
something that meets people's needs so that 

they can consider using the apps with minimal 

disruptions. 

Several questions correspond to personal evaluation and 
opinions regarding the system. 

App overall quality scores. This scale 

concludes the total scores of quality and 

subjective quality dimensions. 

App quality mean scores 

App subjective quality mean scores 

 

 

3.3.  Quality of included apps 

Apps were analyzed using the mobile apps rating scale (MARS). The MARS objective and 

subjective quality mean scores are shown in Table 3. We also provide quality score for each construct in 

Tables 4 to 7. The importance of self-management in epilepsy disorders is lack of large-scale studies and few 

that compare the quality of available epilepsy mobile apps. Whereas, mobile-apps for epilepsy self-care and 

management are promising tools for learners living with epilepsy and epilepsy educators. Mobile applications 
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with learning features can be an in-person supplement to intensive medical care received by epilepsy  

patients [19], [20].  

 

 

Table 2. Epilepsy apps characteristics 
App name Developer N-download Version Last update Rating 

Epicalender-seizure diary MedyCal 10000+ 3.1.0 09 October 2022 4.3 

Epilepsy foundation OpenConcept systems, Inc. 500+ 7.33 1 June 2022 3.6 
Epilepsy journal Olly tree applications 50000+ 1.3.37 16 October 2022 4.1 

Epipal HealthAppy Tech 10000+ 4.3.0 26 April 2022 3.9 

Epsy-for seizures and epilepsy Livanova 50000+ 2.24.1 11 July 2022 4.6 
Helpilepsy Neuroventis 5000+ 1.12.0 12 October 2022 4.0 

Nile AI Nile AI 50000+ 4.5.0 09 September 2022 4.3 

Seizure tracker Seizure tracker LLC 10000+ 1.6.7 22 August 2022 4.4 
Simple seizure diary Luke berry 10000+ 1.15.18 16 March 2022 4.2 

Seizure first aide Afixia 1000+ 1.60 30 October 2019 3.7 

Epilepsy ireland: epilepsy man Epilepsy ireland (epilepsy.ie) 1000+ 4.16 5 March 2019 N/A 
Seer: epilepsy management Seer medical 1000+ 4.0.0.2 07 October 2022 N/A 

Epilepsy board review q&a Higher learning technologies Inc 100+ 6.29.5586 04 August 2022 N/A 

Epilepsy help Dr bindu menon foundations 1000+ 1.19 04 September 2021 N/A 
Epilepsy-cause, diagnosis Healthy bytes 500+ 1.0 07 April 2022 N/A 

Aura: seizure helper Com.aura 100+ 1.2.2 31 October 2022 N/A 

Seizure emergency alert RT tijerina 500+ 1.0.8 30 June 2022 N/A 
Inepilepsy Insense health 100+ 1.1.10 08 October 2022 N/A 

 

 

Table 3. The MARS mean scores of included apps 

App name Engagement Functionality Aesthetics Information 
Subjective 

quality 
App quality 
mean score 

Std. 
Dev. 

Epicalender-seizure diary 2.6 3.8 3.4 2.9 2.4 3.02 0.58 

Epilepsy foundation 2.2 2.8 3.4 2.5 1.5 2.48 0.70 

Epilepsy journal 4.2 4.8 4.7 4.6 4.2 4.50 0.28 
Epipal 4.4 3.0 4.7 3.6 3.3 3.80 0.72 

Epsy-for seizures and epilepsy 4.6 3.3 4.7 4.2 3.7 4.10 0.60 

Helpilepsy 4.2 4.3 5.0 4.6 3.5 4.32 0.55 
Nile AI 4.8 4.3 5.0 4.9 4.7 4.74 0.27 

Seizure tracker 2.6 2.8 3.0 2.9 1.4 2.54 0.65 

Simple seizure diary 3.6 3.8 3.7 3.9 3.0 3.60 0.35 
Seizure first aide 2.6 2.8 3.0 2.9 1.7 2.60 0.52 

Epilepsy ireland: epilepsy man 3.8 3.8 4.0 3.9 3.2 3.74 0.31 

Seer: epilepsy management 2.8 2.8 3.0 3.2 3.0 2.96 0.17 
Epilepsy board review q&a 2.6 3.0 3.4 3.0 1.7 2.74 0.65 

Epilepsy help 3.2 3.0 3.0 3.2 1.7 2.82 0.63 

Epilepsy-cause, diagnosis 2.4 2.0 2.4 2.8 1.5 2.22 0.49 
Aura: seizure helper 4.0 4.0 4.4 3.8 4.7 4.18 0.36 

Seizure emergency alert 2.8 3.0 3.0 3.2 2.5 2.90 0.26 

Inepilepsy 4.4 4.3 4.4 4.6 3.7 4.28 0.34 

 

 

Table 4. Engagement quality scores 
App name Entertainment Interest Customisation Interactivity Target group 

Epicalender-seizure diary 2.0 2.9 2.0 2.0 4.0 
Epilepsy foundation 2.0 1.7 2.0 2.7 2.0 

Epilepsy journal 2.7 3.7 4.2 4.0 4.7 

Epipal 3.0 3.6 3.0 3.7 4.0 
Epsy-for seizures and epilepsy 4.7 3.9 3.1 4.7 4.4 

Helpilepsy 3.3 4.1 3.4 4.3 4.3 

Nile AI 4.3 4.9 3.5 4.9 4.7 
Seizure tracker 1.5 1.7 2.0 2.5 3.3 

Simple seizure diary 2.3 3.2 3.3 3.7 4.0 

Seizure first aide 1.3 1.3 1.3 1.7 3.0 
Epilepsy ireland: epilepsy man 4.0 4.0 3.0 4.0 4.0 

Seer: epilepsy management 2.0 3.0 3.0 3.0 3.0 

Epilepsy board review q&a 2.0 2.0 2.0 4.0 3.0 
Epilepsy help 3.0 3.0 3.0 3.0 4.0 

Epilepsy-cause, diagnosis 2.0 2.0 2.0 2.0 4.0 

Aura: seizure helper 4.0 4.0 4.0 4.0 4.0 
Seizure emergency alert 2.0 2.0 2.0 4.0 4.0 

Inepilepsy 4.0 4.0 5.0 4.0 5.0 
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All apps included in the evaluation lists were reviewed in terms of engagement, functionality, 

aesthetics, information, and subjective quality. We found that more than half of the apps had below-average 

quality and most offered only a few distinct functionalities. However, six of 18 included epilepsy mobile 

apps (i.e., Epilepsy Journal, Epsy-For Seizures and Epilepsy, Helpilepsy, Nile AI, Aura: Seizure Helper, and 

Inepilepsy) were deemed high quality. These six apps had great variability in engagement, functionality, 

aesthetics, and information so that they meet all MARS standard criteria. Nile AI is the most qualified app 

among others in providing learning features and important information about epilepsy. It also becomes the 

top two apps besides Helpilepsy in meeting the standard aesthetics of application features. With respect to the 

functionality of the apps, Epilepsy Journal has been considered the most highly-rated app since this 

application provides all required functions for epilepsy disorders in terms of self-management learning 

features and self-efficacy learning features. Epilepsy Journal also provides customization features and in-app 

purchases. It means learners living with epilepsy can buy additional content or services within the app for 

customization and personalization. 

 

 

Table 5. Functionality quality scores 
App name Performance Ease of use Navigation Gestural design 

Epicalender-seizure diary 4.0 4.5 4.1 3.1 

Epilepsy foundation 2.3 2.3 2.7 3.8 
Epilepsy journal 3.8 4.6 4.2 4.3 

Epipal 2.5 2.5 3.3 2.7 

Epsy-for seizures and epilepsy 3.8 3.0 3.5 3.8 
Helpilepsy 3.8 3.7 4.1 4.2 

Nile AI 3.7 4.0 4.3 4.3 

Seizure tracker 4.0 3.2 2.7 2.6 
Simple seizure diary 3.9 3.9 4.3 4.0 

Seizure first aide 2.7 3.0 2.3 1.7 

Epilepsy ireland: epilepsy man 4.0 4.0 4.0 3.0 
Seer: epilepsy management 3.0 2.0 3.0 3.0 

Epilepsy board review q&a 3.0 3.0 3.0 3.0 

Epilepsy help 3.0 3.0 3.0 3.0 
Epilepsy-cause, diagnosis 2.0 2.0 2.0 2.0 

Aura: seizure helper 4.0 4.0 4.0 4.0 

Seizure emergency alert 3.0 3.0 3.0 3.0 
Inepilepsy 4.0 4.0 5.0 4.0 

 

 

Table 6. Aesthetics quality scores 
App name Layout Graphics Visual appeal 

Epicalender-seizure diary 3.0 3.2 3.2 
Epilepsy foundation 2.9 3.3 2.5 

Epilepsy journal 3.9 4.2 3.3 

Epipal 3.7 4.1 4.4 
Epsy-for seizures and epilepsy 4.3 4.5 4.5 

Helpilepsy 4.8 4.4 4.5 
Nile AI 4.9 4.5 4.3 

Seizure tracker 2.8 3.0 2.5 

Simple seizure diary 3.2 3.3 3.3 
Seizure first aide 3.0 2.3 2.0 

Epilepsy ireland: epilepsy man 4.0 4.0 4.0 

Seer: epilepsy management 3.0 3.0 3.0 
Epilepsy board review q&a 4.0 3.0 3.0 

Epilepsy help 3.0 3.0 3.0 

Epilepsy-cause, diagnosis 3.0 2.0 2.0 
Aura: seizure helper 4.0 4.0 5.0 

Seizure emergency alert 3.0 3.0 3.0 

Inepilepsy 5.0 4.0 4.0 

 

 

3.4.  The functionality of included apps 

Almost 50% of the final included apps have some type of engagement such as interactive features 

including epilepsy alerts, messages, reminders, feedback, and sharing functions (see Tables 8 and 9). 

Visualization for comparing the objective and subjective quality in terms of 5 variables of MARS are shown 

in Figure 2. 
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Table 7. Information quality scores 

App name Accuracy Goals 
Information 

quality 

Information 

quantity 

Visual 

information 
Credibility 

Evidence 

base 

Epicalender-seizure diary 4.3 4.2 3.3 2.3 1.3 3.0 3.0 

Epilepsy foundation 2.3 2.0 3.0 3.0 2.0 3.0 2.0 

Epilepsy journal 5.0 4.6 4.0 4.3 4.7 3.0 3.3 
Epipal 4.5 4.2 2.7 3.0 3.0 3.0 3.0 

Epsy-for seizures and epilepsy 4.9 4.7 4.0 4.0 4.1 3.0 3.0 

Helpilepsy 4.9 4.5 4.0 4.0 4.4 3.3 3.3 
Nile AI 4.8 4.7 4.3 4.3 3.3 3.7 3.7 

Seizure tracker 3.8 3.5 2.5 2.0 2.5 3.0 3.0 

Simple seizure diary 4.5 4.3 3.7 3.7 3.2 3.3 3.0 
Seizure first aide 3.8 3.9 3.0 2.0 3.0 3.0 3.0 

Epilepsy ireland: epilepsy man 4.0 4.0 4.0 4.0 4.0 3.0 4.0 

Seer: epilepsy management 2.0 4.0 4.0 3.0 3.0 3.0 3.0 
Epilepsy board review q&a 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

Epilepsy help 3.0 4.0 3.0 3.0 3.0 3.0 3.0 

Epilepsy-cause, diagnosis 3.0 3.0 4.0 3.0 2.0 2.0 2.0 
Aura: seizure helper 4.0 4.0 4.0 4.0 4.0 3.0 3.0 

Seizure emergency alert 3.0 4.0 3.0 3.0 3.0 3.0 3.0 

Inepilepsy 4.0 5.0 5.0 5.0 5.0 4.0 4.0 
 

 

Table 8. Epilepsy application learning features for self-management 

Application name 

Seiz
ure 

calen

dar 

Genera

ting 
Report 

Adding 
individual 

seizure 

cause 

Em
erge

ncy 

alert 

Medica

tion 
tracker 

Expert 

Consult
ation 

Update 

user 
profile 

Educati

onal 
features 

In-
app 

purch

ase 

Cust

omiz
ation 

Epicalender-seizure diary          

Epilepsy foundation           

Epilepsy journal          

Epipal           

Epsy-for seizures and 

epilepsy 

          

Helpilepsy           

Nile AI           

Seizure tracker           

Simple seizure diary           

Seizure first aide           

Epilepsy ireland: epilepsy 
man 

          

Seer: epilepsy management           

Epilepsy board review 
q&a 

          

Epilepsy help           

Epilepsy-cause, diagnosis           

Aura: seizure helper           

Seizure emergency alert           

Inepilepsy           

 

Table 9. Epilepsy application learning features for self-efficacy 

Application name 

Analytica

l support: 
seizure 

frequency 

Analytical 

support: 
seizure 

duration 

Analytical 

support: 
seizure 

distribution 

Analytical 

support: 
seizure 

types 

Analytical 

support: 
trigger 

types 

Artificial 

intelligence 

support 

More 

detailed 
Seizure 

analysis 

Epicalender-seizure diary        

Epilepsy foundation        

Epilepsy journal        

Epipal        

Epsy-for seizures and epilepsy        

Helpilepsy        

Nile AI        

Seizure tracker        

Simple seizure diary        

Seizure first aide        

Epilepsy ireland: epilepsy man        

Seer: epilepsy management        

Epilepsy board review q&a        

Epilepsy help        

Epilepsy-cause, diagnosis        

Aura: seizure helper        

Seizure emergency alert        

Inepilepsy        
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Figure 2. Quality comparison of included apps 

 

 

Younger people as learners prefer more interactive and automatic features from technology to allow 

easy monitoring directly from a device. Engagement and aesthetic features have long been considered 

important usability functions for young learners in particularly mobile health apps [21]-[24]. With respect to 

self-management learning features, this study identified several important features such as the provision of 

seizure calendar (14/18, 78%), report generation (5/18, 28%), adding individual seizure occurrence and 

causes (9/18, 50%), and emergency alert (6/18, 34%). Furthermore, the majority of apps allowed for the 

inclusion of a medication tracker (12/18, 67%), expert consultation (6/18, 34%), and educational features 

(10/18, 56%) such as interactive content, tutorials, gamification, and question-answer session. Educational 

features in this regard also include essential information about epilepsy disorders. Additionally, most of the 

apps also provide customization functions and enable updates for user profile information. Regarding other 

important learning features supporting self-efficacy, mobile apps to promote analytical support may help 

personalize a selection of medical therapies and motivate positive behavioral change to reduce symptom 

burden. Almost 40% of included apps have considered analytical support for seizure frequency, duration, and 

occurrence distribution. Most of them also provided analytical support for analyzing seizure types and trigger 

types. Additionally, several apps are supported by artificial intelligence (AI) and analytical functions for 

seizure analysis. Three apps (i.e., Helpilepsy, Nile AI, and Inepilepsy) provide potential benefits using AI 

support to train patients-related data and gain some insight from the data. It can play a significant and 

potential role in discovering sensible and meaningful patterns from patients' related data such as for better 

seizure detection, epilepsy lateralization, differentiating seizure states, and localization [24], [25].  

 

 

4. CONCLUSION 

In this study, we systematically reviewed and evaluated 18 final included mobile apps for epilepsy 

management using MARS. In total, six of 18 included epilepsy mobile apps (i.e., Epilepsy Journal, Epsy-For 

Seizures and Epilepsy, Helpilepsy, Nile AI, Aura: Seizure Helper, and Inepilepsy) were deemed high quality. 

Further, only one app was found with comprehensive learning features i.e., self-management and  

self-efficacy that were specifically relevant to the learners with epilepsy. Most importantly, our results 

suggest that existing epilepsy apps should widely support both self-management and self-efficacy. This may, 

in turn, have broader implications for promoting the uptake of self-management strategies for learners living 

with epilepsy disorders. In addition, mobile health is commonly associated with user’s existential 

experiences. In this case, healthcare providers should acknowledge and consider the quality assessment of 

proposed applications thoroughly. However, this study is not without limitations. We systematically searched 

the existing mobile apps from a location in Indonesia and Taiwan. Furthermore, we only considered the 
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Google Play Store database for searching relevant epilepsy mobile apps. Whereas, the search result of the 

systematic literature review is sensitive to the database and the location of the search. On the other hand, 

ongoing review and future studies should take into account the new and emerging apps with improved 

functionality, evidence-based content, and app usability, specifically for learners living with epilepsy and 

epilepsy educators. Further, additional effectiveness studies that review the impact that these tools can have 

on epilepsy management and outcomes are also warranted. Additional app development or supplemental 

functionality specific to the emerging adult population should be considered by developers and health 

professionals.  
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