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[bookmark: _Toc512322600]Abstract
The aim of this project is to raise awareness of epilepsy and create an application that those who suffer from epilepsy can use on iOS to manage their condition. The project used a survey on SurveyMonkey as a data collection method on information regarding people with or know people who suffer from epilepsy and their thoughts on an application specialised for managing epilepsy while the development followed the TDD method. It was found in researching current applications that there is very little support for those who suffer from epilepsy on the Apple store which is why such an application is so valuable to iOS users.
It was found that many people have a connection to epilepsy and the majority would download an application if they felt it would help them mange the condition. The application has the advantage of being epilepsy/ seizure focused so it keeps it simple and easy for anyone to use while still keeping the key features that were requested in the survey.
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[bookmark: _Toc512322602]1. Introduction
The project aims to develop a fully functional application that has the potential to go live on the Apple store to support those who suffer from any epileptic or seizure-based condition that meets what the users need without being over complex to use due to the lack of support and the complexity of the applications that are available to download. The research question that aims to be answered is “what support is available for those who suffer from epilepsy” which is why different forms of epilepsy were investigated and the current application that someone can download but to ensure a more accurate reading the survey also questioned the participants about their knowledge on available support. To satisfy the aim of this project an investigation into the current support and develop an application based on the results of the research so that it is actually what people would want to use and implement that in the MedMe application. The following report will discuss available literature that is related to the types of epilepsy, what they do and what treatments that are available for those who suffer from different forms of epilepsy. The report will also contain the relevant literature to the mobile technology that is currently available and how they are combined. In the report, it will also contain the research methods used and a documented process on how the application was developed and tested. 

[bookmark: _Toc512322603]2. Literature Review	
[bookmark: _Toc512322604]2.1 Epilepsy investigation
This study lies in a field mixed between medical health and mobile technology which is a relatively new concept, but an exciting and important one as mobile phones are improving at a rapid speed and can be used for more than simple communication and entertainment. As stated in [1] by Arslan healthcare is a massive issue in human life because of problems such as costs, demand, lack of services and more. Arslan continues to discuss that “there is a gap between medical experts and patients” when it comes to managing a chronic illness such as epilepsy which is why such an application would be very useful so that it can fill in the gap and let the patient have more control when it comes to managing their own unique epilepsy. There are many types of epilepsy so according to [2] it should be referred to as epilepsies. For example, there is the tonic-clonic seizure in which there is a “disordered contraction of all muscles” which can cause the body to become stiff and rigid, making them fall to the ground. The seizure also causing parts such as the jaw to contract and bite down as well as the lungs also contracting which can make the person let out an unusual noise. Once the tonic phase is over the clonic phase begins in which causes the person to have jerking movements for three to five minutes until it is finished, and the person is unconscious while their body starts to function normally.
 The tonic-clonic seizure is a combination of the tonic seizure and the clonic seizure type which can exist separately within an individual person and they will only suffer from the single type that they have. Another common form is the absence seizure which is rare to start in adults but common to start in children[2]. The person will become completely unresponsive during the seizure and appear as if they are looking away and can start and end very suddenly. 
There also exists the partial or Focal seizures which change depending on where the seizure starts in the individuals brain because of this, there are various forms of focal or partial seizures. If it starts in the motor cortex area then the opposite side of the body will have a muscle contraction and normally starts with a contraction in the fingers, big toe of the corner of the mouth[2]. There is also myoclonic seizure in which the person will jerk uncontrollably and can proceed to collapse and continue to jerk for several minutes until they regain consciousness and have no memory of the minutes before the seizure while feeling incredibly exhausted due to the amount of energy used. Those who suffer from epilepsies can often get a feeling that they will get one which is called the prodrome [2], it can come days, hours or minutes before the seizure happens. Despite being accepted that the prodrome exists it is unknown how is happens. The table below shows the percentage frequency for several forms of epilepsy six months after the onset of the condition in 564 people from varying ages. [2]
Figure 1.  [2]
[image: ]
Chart of different seiure types and percentage of people with the seziure type.

As seen in the table above the most common forms of epilepsy are the tonic-clonic and partial seizures which can happen at any time and cause a risk to the individuals life.
[bookmark: _Toc512322605]2.2 Treatment of Epilepsy
Epilepsy can range from a minor inconvenience (absence seizure) to an SUDEP or sudden unexpected death in epilepsy [3]. It is still not totally known when this happens but it is speculated that it occurs after a major seizure which causes a cardiac arrhythmia or a central respiratory arrest[3]. The treatment of epilepsy is mainly through drugs that the patient will have to take lifelong as there is no known way to effectively cure epilepsy. Shorvon discuses in [4] that all treat is an attempt at balancing risk and benefit which is why antiepileptic drugs are the first choice at seizure control as it “substantially reduce seizure recurrence.”  According to Shorvon there is no evidence that antiepileptic drugs prevent the development of long-term epilepsy, however they do act well to suppress the seizures[4]. As seen in the figure below there are many types of treatment for the different forms of epilepsy and even treatments that can make the seizure type worse which is why it is so important for the patient to get the correct treatment.
Figure 2. [5][image: ]
Table showing different seizure types and common treatments.
Epilepsy is a far more serious and dangerous condition than many people believe it to be as briefly mentioned above there is SUDEP which only one of the three leading causes of epileptic related death followed by the psychological effects of having epilepsy such as depression which leads many to take their own life[4]. The final category is the underlying causes of the epilepsy which the treatment seen in [5] will have no effect on. One of the biggest concerns of epilepsy is the issues of cerebral damage. Seizures can have serious side effects on the human brain as stated in [4] a seizure can cause brain damage that could lead to increased seizures and motor, sensory or cognitive impairment of the individual. These are the reasons it is extremely important that those who suffer from an epileptic condition get the correct treatment to try and improve their quality of life, however it is known that no treatment is guaranteed to be perfect and all of the drugs shown in [5] can have side effects ranging from simple tiredness to conditions such as liver disease and even reactions that can affect the bone marrow, liver, skin and many other organs[4]. A newly upcoming form of epilepsy treatment is the use of neurosurgery to remove a specific area of the brain or separating the area of the brain causing the seizures from the rest of the brain in an attempt to ‘cure’ the epilepsy or at least reduce the impact of the epilepsy[6]. There are several main operations carried out for epilepsy surgery:[3]
1. A temporal lobectomy for hippocampal sclerosis or other lesions in the mesial temporal lobe – An operation that has been widely used since the 1950s that would involve the surgeon to expose the hippocampus and resection it according the type of epilepsy. A common side effect of the surgery is a post-surgery depression on both success and failure of the surgery. After a success the individual with have to readjust to common life without epilepsy which is difficult for the first 12 months but then are seen to quickly and easily handle daily life free from fear.
2.  Focal resections for other covert lesions – An resective surgery aimed to control epilepsy by sectioning or removing small growths or tumours in the brain that could be the cause of the epilepsy or adding to the effect of the epileptic condition. The operation has a 50% - 80% of giving the individual a seizure free life.
3. Hemispherectomy – The term covers several forms of operations in which large areas of the cerebral hemisphere are excised and where two of the hemispheres are disconnected. IT is an operation done rarely on adults but commons in children and is only undertaken by those who suffer from severe epilepsy. It is expected to give improve control in 70% - 80% of individuals.
4. Corpus callosotomy – This operation is rare and involves “disconnection of the two cerebral hemispheres with a transection of the corpus callosum”. This results in a desynchronization effect on the epileptic activity however it is not clear why this is the case. It is only a short-term fix with 5% - 10% becoming seizure free while there is a common tendency for the seizures to relapse.
There are several more forms of surgical treatment such as using a gamma knife to use radiation to target areas of the brain and destroy small lesions. The surgical treatment of epilepsy is slowly improving with the technology however there is no perfect surgery that is guaranteed to keep the individual seizure free for life. 

[bookmark: _Toc512322606]2.3 Triggers
There are many possible triggers that can cause or increase the chance of a seizure. The severity of the trigger and trigger itself varies from person to person however common triggers involve sleep deprivation or ingesting large amount of alcohol, or even the individual becoming extremely stress with a situation[4]. These triggers are used in cases where the seizure is caused by internal actions and can be put into smaller categories such as the “sensory stimuli” category which involves factors such as flashing lights, light patterns also known as photosensitive epilepsy, the most well-known category of environmental triggers. There are however, more complex and harder to treat triggers such as certain songs and musical rhythms[4]. It is difficult for the individual to reduce the risk when it comes to audio triggers such as music without some form of sound blocker however there are several ways to handle the photosensitive triggers such as viewing screens from an angle or use screens with a high refresh rate. If the individual has to wear glasses then they should be using some sort of polarizing glass[4]. Epilepsy is an incredibly complex condition which makes triggers incredibly difficult to handle as they are unique to the person from the common photosensitivity to the most unusual stimulation such as hot water during a shower, specific memories, simple touching of another person and even the sound of a vacuum cleaner[4]. The reason for the triggers are not known so the only options are for the individual to avoid their triggers if possible and also to take the appropriate drug or surgical treatment[4]. For this reason, it is curial that an application that aims for help control and manage an individual’s conditions involves information such as their triggers as a paramedic simply touching the person could worsen the situation.
[bookmark: _Toc512322607]2.4 Current mobile support
The amount of people using mobile devices are growing rapidly over the past years because of how useful and cheap smartphones have become. This mean that using smartphones to help manage people everyday lives has become a normal act, such as alarms for waking up, a calendar for reminding dates and applications for almost everything a person could want. It is only in recent years that mobile have been used to help people manage their health and well-being but it is still only on a small scale such as fitness application like Fitbit which revolve more around sport[7]. There are very few applications that allow people to manage and monitor epilepsy. A popular application on both the Apple App Store and Google Play is the Epilepsy Tool Kit which was created by the Epilepsy Society is an application which lets the user learn about epilepsy and teaches them how they should manage their epilepsy. It has features such as the seizure diary which lets the user record the date, time and duration of the seizure as seen in figure 2. The Epilepsy Tool Kit also lets the user record the seizure so that the user can then export it to an external device with ease. The application however has the feeling of guide telling the user how to do it rather than letting them use the application to manage their condition. It heavily limits what the user can do such as not listing emergency contacts and not letting the user put in a seizure 24 hours after the last seizure which is useless to those who suffer from multiple attacks a day[8]. Despite this it still allows the user to export data to an external source, list medications fill in an ‘about me’ section.  The Epilepsy Tool Kit is rated as four star on Google Play with mixed reviews such as [9] who claim the application is useless because the user had to “backtrack” years going month by month to get his date of birth. An opposite review that gave the application five stars has said that it is “Fantastic” because the application has everything that someone who suffers from the condition could need[10].
Figure 3. Screenshots of the epilepsy sociect application. [8]
[image: ][image: ][image: ]
 A similar application is the Epocrates Medical References application however it is designed for any illness. It allows the user to learn about many kinds of conditions including epilepsy, however it recommends treat options and the application itself does not allow the user to manage their health with the application at all. The application is aimed at physicians to help explain conditions and treat patients which is why the design and content is more to that of a manual or guide[11]. The application is only available on the Apple App Store and the current version has a rating of four stars with 132 ratings. All of the viewable reviews are very positive such as Lin Biao who rated it five stars because it is free and an excellent resource for helping manage patients with mental illness and control their medications[12].
Figure 4. [11]
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Screenshots of the Epocrates application.

 Another Apple application is the Epilepsy Ireland Diary which was created by Epilepsy Ireland which was created in 1966 with the goal of improving the quality of life of people who suffer from epilepsy [13]. The application is far more functional than the previous two applications because the Epilepsy Ireland Diary application allows users to create their own seizure types and descriptions which is very useful because of how broad seizures can be while also having a list of known seizure types ready. The application also allows the user to set the seizure duration time and a list of triggers. Another good feature is that the user can set the date and time of when the seizure occurred. The negatives of this application are that it is poorly done and confusing, it is hard for the user to find and do what they want to do such as recording a seizure. It also doesn’t take into account how unique issues like triggers and features of the seizure can be and limits the user to selecting from the available list[13]. The application is available on both Google Play and the Apple App Store however it has not received enough reviews on the App Store to display reviews. On Google Play the application has received only a three star rating with negative reviews criticizing issues with the application such as [14] who couldn’t open the application with several others reporting the same issue however when it is open it functions very well and is very useful. 
Figure 5. [13]
[image: ] [image: ] [image: ]
Screenshots of the Epilepsy Ireland application.
There is also an application available call Epilepsy Support that is a social network exclusive to those who suffer from epilepsy so that those who suffer from the condition can support one and other[15]. The application works very similar to Facebook but a simplified version that allows for status updates, messaging, searching for people based on epilepsy type and symptoms, a profile and other features such as a “Q+A” section. The application is lacking and dull as there is a lack of content on the application and should have more to do as it is realistically a simple feed with users discussing their day, asking question and messaging[15]. It is not very useful for managing the condition as it has no features where the user can record and monitor their health. The application is available on both the App store and Google Play however it does not have enough rating or reviews on the App store. Despite this the application has a 4.1 star rating on Google Play with a mix of reviews. Many negative reviews say that the application just fails to work  such as in [16] where the application keeps locking the user out. An opposite review is that of [17] who “loves” the application and enjoys talking to people which makes the user feel less alone in the situation.
Figure 6. [15]
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Screenshots of the myEpilepsy application.

 All the applications discussed thus far have been found just by typing “epilepsy” into the search bar however on the Apple App store shows merely six applications, two of which are the same application. Compared to the Google Play store there are at minimum fifteen epilepsy related applications, some help the user to manage the condition while others are just used to help diagnose and learn about the different conditions regardless of the applications themselves it is clear that the Apple App Store is hugely lacking support for those who suffer from epilepsy while the Google Play store has much more support available even if not all the applications are there to help the user manage their condition. Outside of both platforms there are a vast amount of websites available that people can use such as the epilepsy action website [18] where the user can learn about the different types of seizures and first aid emergency treatment for if you see someone having a seizure. They also organise many fundraising activities to try and raise money to improve awareness and research funds to improve treatment and support[19]. A similar site is the Epilepsy Foundation, a charity which aims to improve treatment, find a cure and save lives through donations mainly but they also do fundraising events [20]. They also aim to educate not only though who suffer from the condition but the general population to make epilepsy more known so that people realise how serious a condition it really is[21]. Just by searching the web you can see that most sites have the same goal; to cure epilepsy, raise awareness and help those who suffer from it overcome difficulties.


2.5 User Experience Design
A key part of developing any application is the UX or User Experience which will be taken into account in the development of the application in question using the five main ingredients of UX which are[22]:
· Psychology – How does the application make the user feel, are you assuming they know how to use the application, how to reward certain behaviours.
· Usability – Can the user make any mistakes, can the task be done with less input from the user, have you given the user everything they need to know?
· Design – Does it look good and can it be trusted, do clickable features look different from non-clickable features?
· Copywriting – Does it motivate the user to complete the goal, is the important text obvious, is it clear and direct?
· Analysis – What type of results are you looking for, do you know why users use the application why they do?
These are the underlying principles and just some of the concepts to each principle. To deal with the psychology aspect the application should make the user feel safe and in control of their condition by using the application and to ensure they understand how to use it on their first time the application has been kept simple, so all age ranges can use it. The usability of the application has been tested by several people and they made no mistakes in the application and the tasks which they must complete such as filling in their details require minimal effort from the user. The copywriting hasn’t been mad to motivate the user so much as to direct them where to enter their information with clear labelling of where to enter information and what information it is. Analysis of the application and how users interact and perceive it will look for all results both positives and negatives as positive feedback shows features done correctly and negatives can show areas that require improvement that can be worked upon until every user has no negative experiences with the application.








	Application
	Record Media
	Record
Triggers
	Record seizure type
	Record Dates
	Record Duration
	Allow User Notes
	Record Medication(s)
/Reminders
	External Emergency Button

	Epilepsy Tool Kit
	No
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	No

	Epocrates Medical References
	No
	No
	No
	No
	No
	No
	Yes
	No

	Epilepsy Ireland
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	No

	Epilepsy Support
	Yes/No
	Yes/No
	Yes/No
	Yes/No
	Yes/No
	Yes/No
	No
	No



The chart above shows common key features that should be in an application for managing epilepsy and which applications have the feature. By making this chart it is clear that not a single application has all these features which should be key in such an application as it is important information that could easily affect their treatment in an emergency.

As shown in the research above there are many forms of epilepsy, treatment and several application that can be used to manage the condition however the applications available do not have all of the key features that a person who suffers from any epileptic condition  should have in order to successfully control the condition while also being prepared for emergency treatment in the event of a seizure so development of an specialised application for epilepsy that contains these features would be exceedingly useful.

3. Methodology 
The form of sampling that the survey will take is snowball sampling as a small group will be asked for participate in the survey and once done pass the survey link along to others. The problem is that it’s not entirely random to begin with, as it is a surveymonkey link it was sent to specific people to begin with and then posted in order to get more response at random. Due to the survey aimed at those who suffer from epilepsy or know of someone who does suffer from the condition it was posted on different epilepsy related locations in as they were the target audience for not only the survey but the application that will be developed. Due to the data collection being in the form of an online survey it does have disadvantages such as the structure of the questions can easily influence how people interoperate the question and answer it or that it does not suit a large amount of open questions because it becomes difficult to analyse. However, using a survey is a good form of collecting data as it is easy to analyse, efficient form of collecting a large amount of responses and they reduce the chance of bias. The research undertaken for the project is heavily exploratory as preliminary data is used to study the survey to find what people would want and think about an application for epilepsy. However. There has been a lot of secondary research into epilepsy to discover the problems that those how suffer from the condition both severally and slightly and find out how it is dealt with. The survey heavily relied on qualitive research for the more important aspects such as what people want their application to have with the less important information centred around quantitative research. The research is not only valid because the answers to the questions were very clear that shows they understood the questions, but it is also reliable because if it were to happen again with the same people then their responses would be near identical however if it was re-done on different people it would not be as reliable as there would be very different responses and is easily used for generalisability due to the mix of responses. The survey takes a more phenomenological approach to research as it used a small sample that produced subjective qualitative data which is important as the application will be developed into what people would want and to do so would need several people’s opinions and thoughts on the issues. Because this project is development based it will be using a form a test-driven development as the development methodology. TDD was chosen for this project as it allows for rapid and successful development of applications as you create a ‘test’ for the application to pass and then develop the code for it for a successful and unsuccessful test in order to ensure it truly works as intended[23]. The advantages of TDD include but are not limited to Faster development when implementing the final application, cleaner code, good error checking/ less bugs, easy maintainability and more. However, it can be a slow process creating test conditions and constantly ensuring the tests pass and fail correctly but there is no avoiding this issue as it is needed in order to ensure the TDD works correctly. Due to the development of the application there are specific resources required mainly a Mac OS with the XCode application which will be supplied on a Mac mini from the university because the author does not have any other access to a Mac device. The application will be created in Swift 3 as it was the language taught in the university and the primary language used by Mac devices as it was a language created by Apple.

[bookmark: _Toc512322608]3.1 Survey Analysis
Before launching the online survey which anyone with the link that was posted across social media and sent around several places of work could access to participate, a pilot paperback survey was conducted in order to test the questions being asked were understandable and clear. The pilot sample consisted of three different students just to test the survey before it went live. The survey did change after receiving the feedback from the pilot with comments such as “unclear”, “confused” and “too long” so after reading the feedback it was changed from the pilot (see appendix for pilot) to the survey you see below.  The “Too long” comments were associated with the first question that asks the participants age and had too many fields, so it was narrowed on the online version. The “unclear” comments came from question 3 which asked if the participant if they had a condition or if someone they knew had a condition then asking to name the condition however they didn’t know what to write if they didn’t know the name of the conditions it was made clearer in the online survey. The “confused” comment was due question 5 with participants not sure if they could select a feature that was already listed or if they had to think of a separate one. These questions were chosen after the literature review suggested such information would be important when developing a mobile application.

As of 10/01/2018 the survey had 32 responses in total with varying age ranges as seen in the graph below. Just by looking it is clear that the majority of answers were between 19-30, 37.50% of answers to be exact which is also likely to be the age range that would use such an application the most to begin with however as stated the application can be used by and is targeted for any age range, this graph simply reinforces that young adults will be the main user base. It is important to gauge the age range of the user base as the older people are the more they tend to have difficulties handling technology, while younger people understand and use it far more often and find it easier, so the application must be made so that the different age groups can all use it without difficulty.
[image: ]
65.63% of all survey responses were female leaving the other 34.38% male however this has no effect on the target audience or any other aspects as it is for all genders however it can be important to know a person’s gender when preforming emergency treatment.
[image: ]
Due to the application being for smartphones it is imperative that many of the survey responders use a smartphone and as expect all 32 responder’s answers yes to using a smartphone which is key for the application as that is the type of device it is intended for.
[image: ]
As seen in the graph below the majority of people use an Android device (54.84%) not an iOS device however as stated previously there are many applications available on Google play whereas the Apple app store has very few applications and is in much more need of application such as this available for their massive number of users. However, there was one user who skipped the question which may indicate that they didn’t know what OS they had which could be because the question asked for OS rather than operating system.
[image: ]

Question 5 was “Do you or somebody you know suffer from an epileptic condition? If so what condition?” Due to the question being open ended, the results have been categorised into a simple “Yes”, “No” and “Other” and as clearly seen 75% either have or know a person affected by an epileptic condition however there were only 28 answers to the question as it was skipped by 4 so it is likely that those 4 would have been a no but it would not have changed that the majority are involved with epilepsy to a degree. It is important to gauge how much of the audience has a connection to someone who has an epileptic condition because they could also use the application for the person who may not be able to.

[image: ]

Question 6 was “If you or someone you know have a condition, do you use any mobile applications to help manage the condition? (please list any applications used below)” As seen in the summary below the overwhelming majority don’t use and application with only 2 responder using application to manage their condition. There were 4 “N/A” answers most likely from people who don’t know if the person they know use an application and there were also 4 people who skipped the question which again implies that it was a no and they were unsure how to answer the question.
[image: ]


Question 7 was created to get an idea of how interested people would be in an application for managing epilepsy and with 61.29% vote on yes that they would be interested which is enough reason to develop the MedMe application as it clearly shows there are people who are interested and do want this application to exist however as seen there is 25.81% votes in the unsure, most likely because other applications do exist and there are ways of managing their condition. This question also had 1 person skip the question which is likely a no or unsure in response, but it is unknown how they feel.
[image: C:\Users\Josh\Downloads\Chart_Q7_180114.png]
As seen in question 8 below there were many suggested features that people would like the application to have, the most popular of which are a medication reminder, seizure details, emergency contacts and different types of trackers as people have different triggers and lifestyles that can influence seizures so having tracker for things like sleep and exercise can help people better manage their condition. By asking the participants themselves what they would want in an application gives an idea of what the majority of people truly want from an epilepsy application.
[image: ]

Question 9 shows the results for people’s opinions on the emergency feature on the lock screen with an overwhelming 75% voting that they would want such a feature as it could greatly improve the individual’s treatment which can even save their life at times. However, 6.25% said no and 18.75% of people were unsure which is understandable as anyone could access the information that the user has chosen to for display. 

[image: ]

Question 10 was “Would you be interested in testing the application developed as part of this project (for free) If so, please put your email address below:” only had 17 answer and was skipped by 15 people which suggest that the 15 were not interested in testing the application however as seen below 10 people have submitted email for contact in the event that it needs tester.

[image: ]


[bookmark: _Toc512322609]4. Design
[bookmark: _Toc512322610]4.1 Requirements
By looking at both the survey results and the literature review the requirements for the application become very clear. A full list of the application requirements is:
· Emergency feature on the lock screen of the device for emergency treatment.
· Medication reminder for when to renew the users’ prescription.
· Details of medication such as name, dosage, side effects the user may experience 
· Emergency contacts in case the user has a seizure it is easy for someone to contact their next of kin.
· Details of the users’ triggers, what can cause a seizure such as stress or alcohol.
· Details of the users’ seizure such as duration, frequency.
[bookmark: _Toc512322611]4.2 Wireframes
Before developing the application, a simple wireframe was created to show the initial design but because it was a simple design some aspects have changed when the application was undergoing the actual development. 
The Details page of the application as show below is where all of the data the user has input on the input pages of the application. The aim of this was to have this single display page so all the information is in one place rather than scattered because this same page would then be available though the lock screen for emergency access in the event of a seizure. This is all one single scrollable page on the application but required to be split up in the wireframe design due to lack of space. 
[image: ]

The following wireframe shows the medication reminder page where the user selects the day they want and if it is to repeat on that day every week. The wireframe is not the same as the finished product because the style of the segmented controls, switch and button are different due to the software used for the design being different from the Apple design of the features. The notification button should also become hidden after the user allows notifications.
[image: ]

The Condition page as seen below is where the user would input the correct details and save or delete all the information. The data is saved to the CoreData and then read on the display page that was mentioned previously. The actual application is slightly different from the wireframe as the boxes say “Enter Here…” so the user knows to tap the box and input the information. To save them time once the text field has been selected the “Enter Here…” text is removed to ensure it is not saved by mistake.
[image: ]
The Medication page is the same as the Condition page as seen above with the same features however it is for entering different information that will also be displayed on the Details page.
[image: ]
Likewise, the user details page follows the same style and function of displaying data on the Details page. 
[image: ]
The Notes page if for the user to input any custom information that will also be displayed on the Details page such as any allergies or any other information they wish to input. This allows for the user to have more flexibility and not limit them to the other sections if there is more they wish to add.
[image: ]

One feature that is missing from the wireframes is the tab bar that will be located at the bottom of the screen allow the user to swap between each page with ease, but it is not on the wireframe because there was no wireframe feature that would accurately represent the tab bar.

During the coding of the application there were several issues, and one was not able to be overcome on the coding for the display page to appear as a clickable button on the lock screen so emergency services could access and see the information without unlocking the mobile device. 

The major success during the coding of the application was using the segmented control to set the day of the week that the reminder should go off instead of using the more complex looking date picker control which can be slightly confusing for certain users which is why the use of a segmented control was chosen as it is far easier to use and understand.

[bookmark: _Toc512322612]4.3 Testing
To ensure the application works correctly it underwent extensive testing of different forms. Each page of the application underwent its own simple and complex unit tests and once every unit test passed without any errors the application moved onto testing the entire system which ensured there were no system issues. The user was required to fill in the correct and incorrect information on each page and save it, then display it on the Details page one at a time, then two pages, then three, then four. The reminder was harder to test as it required setting the times in advance and ensuring the notifications worked on time, then setting the segmented control to match the days of the week. To error test this the day was set to the current day and a couple of minutes ahead to ensure it worked on the correct day but to ensure it worked on the incorrect day the segmented control was set to different days which caused no notification to appear ensuring it worked correctly. The interface was tested across different Mac platforms such as different iPhones and tablet devices which resulted in an unusual layout on certain devices however there were no major issues with functions missing. The users who tested it without being informed of what actions do understood well what each action and features intended use was and had very little issues using the application. The testers would often simply go through the application and send a message online if they weren’t in person or simply speak face-to-face if they were the application would then be changed accordingly there and then and they would run through the same test again until it passed.


[bookmark: _Toc512322613]5. Evaluation
The conclusions drawn from the data show that there is a demand for an epilepsy management application on Apple devices that is not being met which puts those who suffer from the condition in an unfair situation. The majority of the objectives were met as it has indeed raised awareness of epilepsy and its complexity and the development of a specialised application to support those in need of it however it did not meet all of the individual aims that were set for the application itself as it didn’t contain all of the features it should have because it lacked the emergency button on the lock screen due to complications in the coding and a lack of time however in the future it could be updated to allow this feature. Another feature is having a cloud backup feature, so the data is saved and backed up in the event the phone or data is destroyed, damaged or corrupted. Overall the project resulted in what was expected besides the application missing the lock screen feature so if it were to be done again more time would be put into working on the lock screen button and creating a cloud backup service. 
The ideal future of the application would be for it to go live on the App store so that it can support countless people with epilepsy and seizure-based conditions. The application would always be a free to use application because it aims to help as many users as possible because epilepsy can be a very difficult condition to live with. The measure of success used for this application is comparing the finished product vs the requirements which results in the application being fairly successful as it contains most of the features with little issues, with the only large issues being the lack of a button on the lock screen however it is something that could be patched in a later version of the application in the future which would be essential in the event it went live. After having several people run through the finished application all said verbally that they would class the application as a success because it could be used easily to manage and store details about the condition but that it is lacking in an emergency because the button on the lock screen failed to work.

[bookmark: _Toc512322614]6. Conclusions and Recommendations
The aims of this project were to:
· Raise awareness on epileptic conditions and the difficulty surrounding it.
· Develop an application that can effectively support someone who suffers from epilepsy that requires:
· Emergency feature on the lock screen of the device for emergency treatment.
· Medication reminder for when to renew the users’ prescription.
· Details of medication such as name, dosage, side effects the user may experience 
· Emergency contacts in case the user has a seizure it is easy for someone to contact their next of kin.
· Details of the users’ triggers, what can cause a seizure such as stress or alcohol.
· Details of the users’ seizure such as duration, frequency.
The project has many other avenues for research as this is a fairly new area in using mobile technology to manage an epileptic condition. For example there could be more research into linking the mobile device with other medical technology to improve the ability to monitor brain activity and make it easier to record and treat or even implementing further features on the application such as a gyroscope that will register if the user collapses and has a seizure, with the application then sending out an emergency call with the exact location for the emergency services to arrive to.

[bookmark: _Toc512322615]7. Reflection
Though researching about epileptic conditions, it was discovered that epilepsy is a far more complex, common and deadly condition than most people realise and that the treatment for a single person’s condition can be a long and difficult process if they can even find a method to treat and control it. Also, through developing an application in a language that had only recently been developed made for difficult and time-consuming development due to so many separate issues but through that difficult process many new things have been learned that can be useful in future development projects and applications that use Swift. To put it simply it could have been done better as it lacks a key feature that only needs more time in order to implement and also more time to improve the user experience design aspect to its best however that is an even harder task to achieve because everybody will have their own individual opinion on what is good and bad. For the majority however, the project as a whole feels as though it has been a success. Overall this project has show the potential that mobile technology has in the medical field to revolutionise countless lives by developing mobile technology with medical technology hand-in-hand to create the ultimate system of medical support on a mobile level.
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Appendix
Explanation
This questionnaire is designed to find out about how an iOS application can be used for those who suffer from epileptic conditions. 
Who you are?
I am a Web Development student from UWTSD’s school of applied computing in Swansea aiming to create an application that can be used by anyone to help manage and control their epileptic condition.
What the study is about?
The study is about learning what epileptic conditions exist and creating a way for the general population who suffer from one of the several epileptic conditions an easy and effective way to control and manage their condition.
What data will be used for?
All data collected will be anonymised for statistical analysis, there should be no concern over identity as all the information will be complied together to make it easy to analyse and easy to display the results of the questionnaire at a later stage.
 
Thank you

1. Age: 	
Under 16
17 – 18
19 – 24
25 – 30
30 – 40
41 – 49
50+	

2. Gender:
Male
Female
Other

1. Do you have a smartphone?
Yes / No

2. What OS do you use?
Android
iOS 
Other


3. a. Do you or somebody you know have an epileptic condition? 
b. If yes what condition?




4. Do you currently use a mobile phone application to help you to manage the condition?
If yes which one and are you happy with it?



If no would you be interested?



5. What would you like in a mobile phone application to manage an epileptic condition? E.g. Triggers, Medication reminder, Date and time of last seizure, etc, etc.



6. Would you like an emergency feature on your phone to allow details of your condition details to be seen in an emergency to help improve treatment?
Yes no unsure

Pilot feedback… What are your thoughts of the pilot questionnaire? Issues, Positives, etc? Feel free to write on the questionnaire.
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image2.png
Seizure type %
Classifiable 910
Undassifiable 90
Generalized seizures 390
Tonic-clonic 350
‘Absences 10
Myoclonic <10
Other generalized types 25
Partial (focal) seizures 530
Simple 30
Complex 10
Partal evolving to secondarily generalized 270
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Seizure type

Drugs that show proven efficacy

Drugs that can worsen seizures®

Partial seizures,
secondarily generalized
tonic—clonic seizures,
primary generalized
tonic—clonic seizures

Absence seizures
(typical absence)

Myoclonic seizures

Atypical absence, tonic
and atonic seizures

Acetazolamide, clobazam, clonazepam, carbamazepine,
eslicarbazepine, felbamate, gabapentin, lacosamide,
lamotrigine, levetiracetam, oxcarbazepine
phenobarbital, phenytoin, pregabalin, primidone,
tiagabine, topiramate, valproate, vigabatrin, zonisamide

Acetazolamide, clobazam, clonazepam, ethosuximide,
lamotrigine, levetiracetam, phenobarbital, topiramate,
valproate, zonisamide

Clobazam, clonazepam, lamotrigine, levetiracetam,
phenobarbital, piracetam, topiramate, valproate,
zonisamide

Acetazolamide, clobazam, clonazepam, lamotrigine,
levetiracetam, phenobarbital, phenytoin, primidone,
rufinamide, topiramate, valproate, zonisamide

Carbamazepine, gabapentin,
phenytoin, pregabalin, oxcarbazepine,
tiagabine, vigabatrin

Carbamazepine, gabapentin,
lamotrigine, oxcarbazepine, phenytoin,
pregabalin, tiagabine, vigabatrin

Carbamazepine, gabapentin,
oxcarbazepine, phenytoin, pregabalin,
tiagabine, vigabatrin

“The drugs listed are those with have a specific worsening effect on seizures. In addition to this list, most drugs worsen seizures

in occasional patients.
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Q9 If you used the application would you like a feature on the application that allows details of
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