[bookmark: _Hlk480881020][bookmark: _Toc467673444][bookmark: _Hlk480968926][image: ]


Medication Reminder Application

by
Antonia Lee Howells

Supervisor: John Rees
Second Marker: James Williams

Project submitted as part of the requirements for the award of BSc(Hons) Software Engineering

27th April 2017

[bookmark: _Toc462812546][bookmark: _Toc480970533]Declaration FORM AND FORM OF CONSENT
DECLARATION 

I, Antonia Lee Howells declare that I am the sole author of this Project; that all references cited have been consulted; that I have conducted all work of which this is a record, and that the finished work lies within the prescribed word limits. 
  
This work has not previously been accepted as part of any other degree submission. 
 
 
Signed: ............................................. 
 
 
Date: ............................................... 
 
 

FORM OF CONSENT 

I Antonia Lee Howells hereby consent that my Project, submitted in candidature for the B.Sc. Software Engineering degree, if successful, may be made available for inter-library loan or photocopying (subject to the law of copyright), and that the title and abstract may be made available to outside organisations. 


Signed: ............................................. 
 
Date: ............................................... 


[bookmark: _Toc480970534]ABSTRACT
The overall aim of this project is to create a medication reminder application for mobile phones or tablets. This will contain research on medication reminder products, methodology used in this project and information about the implementation of the project. The method used is RAD (Rapid Application Development) this was used for development; research methodology was deductive. The deliverables are on application on a mobile phone, more specifically android. Conclusion and recommendations has a few future development plans. 
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[bookmark: _Toc480970538]1	Introduction
This project is the design and develop a Medication Reminder Application, which will remind users to take their medication when required. The application will create a record of whether they have or have not taken their medication. The user interface should be user friendly for people to easily access its features enabling them to comfortably use the application and readily access all its functions. 
Research into existing products has discovered there are a few applications available on Play Store for people to download which are illness specific. These may be beneficial for people who are taking specific medication, however it may cause difficulties if alternative medications are required. 
There are also medication reminders available that are pill organisers, users sort their medication into doses and put them into segregated compartments of the product. This is time consuming, “fiddly” and dependent on human accuracy, human error could cause problems.
 
[bookmark: _Toc467673449][bookmark: _Toc480970539]Aim
The aim is to create a medical reminder application for people to use on their mobile phones and tablets. 

[bookmark: _Toc467673450][bookmark: _Toc480970540]Objectives
The objectives are: -
· Research and compare medical applications that are available (Play Store).
· Research how people currently organise their medication (pill organisers).
· Research available methodologies and choosing most appropriate method.
· Complete a specification for the application.
· Research software that can be used to create the application.
· Implement and design the application.
[bookmark: _Toc467673451][bookmark: _Toc480970541]Structure of the Report
Chapter 2 Research and Review of Literature chapter looks at the research required for this project. The research for this project is which medication reminder products can be purchased over the counter at local pharmacies. A comparison of different mobile applications available (Play Store). Also a consideration of the rules and regulations of mobile applications for medical devices. 
Chapter 3 Research Methodology is concerned with which research methodology is suitable for this project.
Chapter 4 Development Methodology looks at the chosen development methodology for this project and the software chosen. 
Chapter 5 Design is about the design of the application being created. including a paper prototype reviewed and the consequential changes during development.
Chapter 6 Specification, this states the project requirements in detail for the project. There are also use case documents and diagrams for this project.
Chapter 7 Implementation shows the problems and success within the development. The unit/system/usability testing of the application. 
Chapter 8 Analysis of the iterative methodology used, highlighting the steps taken to produce the application through the iterative methodology chosen. 
Chapter 9 Evaluation of the project.
Chapter 10 Conclusion and recommendations. The conclusion is synopsis of the whole project including the recommendations for future development for the application. 
Chapter 11 Reflection of the project, how well did it went, personal conduct and progression on completing the project. 
Chapter 12 References acknowledge the sources of information used within this project.
[bookmark: _Toc467673452]Chapter 13 Appendices are referenced material that were mentioned within the report but do not belong in the main text. 


[bookmark: _Toc480970542]Research and Review of Literature
Research and review of literature includes gathering information about what a mobile phone application is. The project consists of the development of a medication/medical reminder application developed for people to use on their mobile phones. To proceed with the research the following areas were investigated. What is an application for a mobile phone? Different medication reminder application available for people to download (Play Store). The number of people who have reviewed the application which provide a star rating indicating how good they are. How many downloads the application has had, which also has a bearing on the results. After considering all the information gathered it was established that further research was needed to comprehend the rules and regulations that apply to medical device applications. 
Research was conducted into medication products available that currently aid users with medication alerts three different types of medication products that are readily available to the public have been identified for investigation.
Primary research in the form of a questionnaire will be generated from the research completed. This will enable feedback from potential users, also included will be users who work for the NHS. This research will be conducted to identify which features the users would find most useful in an application. This will determine if there is a need for this type of product.
From conducting this research criteria will be identified, enabling a specification for the product to be written. 

[bookmark: _Toc467673459][bookmark: _Toc480970543]Medication Reminder Products 
Medication Reminder products that are available for people to purchase are: -
· Remember yourself
· Tabtime Super 8 Daily Pill Timer
· MediMemo Weekly Pill Organiser
· Tabtime Vibe Vibrating Pill Alarm
Some of these products work by creating reminder alerts, reminding users to take their medication on time.

[bookmark: _Toc480970544]Remember Yourself
Remember yourself has no alarm just relies on the person to remember when they have taken they medication. This could be difficult for people who may have issues with their memory, for people who get distracted or are disorganised. People may also become confused if they have multiple medications to keep track of. 

[bookmark: _Toc480970545]Tabtime Super 8 Daily Pill Timer
Tabtime Super 8 Daily Pill Timer, is readily available for people to buy. This is a product that allows people to sort their medication into daily dosages by utilising the product compartments. An alarm can then be set to alert users when medication is required. This can be set up to eight different times a day. The alarm then prompts the user to remove their medication from the compartments. [1] This is product is shown in Figure 1: TabTimeSuper8.
[image: https://www.co-operativeindependentliving.co.uk/images/tabtime-super-8-daily-pill-timer-p2505-5846_medium.jpg][bookmark: _Ref476416877][bookmark: _Toc480965592][bookmark: _Toc480965633][bookmark: _Toc480965671][bookmark: _Toc480970498]Figure 1: TabTimeSuper8

[bookmark: _Toc480970546]MediMemo Weekly Pill Organiser
The MediMemo Weekly Pill Organiser is also readily available to purchase. This is a small compact and portable product. This product enables people to allocate their pills for the week, into the plastic compartments which are clearly printed with days of the week, morning, noon, evening, night. Users need to take care that they do not mix their tablets up as medication mistakes or dosage errors could be fatal or have ill effects on the user. [2] The Figure 2: MediMemo Weekly Pill  is the product discussed here.

[image: MediMemo Weekly Pill Organiser]
[bookmark: _Ref476416923][bookmark: _Toc480970499]Figure 2: MediMemo Weekly Pill Organiser

[bookmark: _Toc480970547]Tabtime Vibe Vibrating Pill Alarm
Tabtime Vibe Vibrating Pill Alarm can also be easily purchased.  It is also for a single day use, it has five different compartments which requires daily filling. It has the advantages that it could easily fit into a pocket or bag and has a built-in alarm. It has a large screen so it can be easily read. [3] Figure 3: Tabtime Vibe Vibrating Pill Alarm 
[image: http://www.healthandcare.co.uk/user/products/large/vibe%20tabtime.jpg]
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These are a few of the products that are available for people to purchase. There are many different versions of these available for people to choose the product that will best suit them and their needs. 

[bookmark: _Toc467673455][bookmark: _Toc480970548]What is an application for mobile phones?
An application is a small software programme designed for mobile phones or tablets often referred to as an ‘app’.[4], [5] These are primarily for mobile phone usage enabling users to download games, books, movies and other software to personalise their phone or smart phones They may access the internet either via Wi-Fi or Mobile Data (3G/4G). An internet connection is required to download the applications. [5], [6]
There is an image in the appendices (appendices 1: Play Store), used on an android phone. This is the method used to download applications to mobile phones and tablets. 

[bookmark: _Toc467673456][bookmark: _Toc480970549]Comparison between Mobile applications on the Play Store
Viewing Play Store [7] there are a variety of applications available to remind users when to take their medication. These are: -
· Medisafe Meds & Pill Reminder
· Dosecast
· Medihelper
· Medicine Tracker
· My Local Pharmacy
· My Organiser 
· iDiary Meds
· NHS Health Monitor for Lithium
· Drugs.com
An analysis of the information available describing each application and a comparison of the key features available to them is illustrated in Table 1: Data on Comparing Applications Features.
16
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Figure 4: Comparing Features of Applications indicates the higher frequency features that occur in the nine applications analysed. The most common features were: -
· Progress/History Reports to the Doctor
· Reminders and Postpone
· Track Measurements
· Customise Dose
· Private and Secure
The following features were found in three or less of the applications. Further investigation into these features is required to determine whether they should be considered for the “Medication Reminder”
The least common factors: -
· Sync Family Members
· No Registration (backup and restore)
· Multi Devices sync
· Drug Database
· Refills
· Prescriptions
· Reliable and Flexible
· Contact details
· Smart Silencing
· Custom Photo
· Taken when Needed
· Appointment
When the data was analysed (Figure 4) it was surprising to discover that only four of the applications stated that the application was private and secure. This was considered an important feature to protect personal information stored on the application. 
Only two applications contained a repeat prescription reminder. This could be very important for people who forget when they need to request medication refill especially as prescription requests usually take 48 hours to process. This may have an adverse effect on health if prescriptions are not requested in time. 
From the data collected a specification has begun to develop. The specification contains some of the popular features from the nine applications that have been investigated. The Specification so far: - 
· Progress and history reports
· Customise doses
· Reminds and postpone 
· Choice of reminder frequency
· Private and secure  
· Password/code

[bookmark: _Toc467673457][bookmark: _Toc480970550]More Information on the Mobile Applications 
When writing the applications specification, additional information was considered regarding how many people have downloaded it onto their phones and how many people have rated the application they have downloaded. It also stated the last time the application was updated, some have not been updated in a year or two whilst others had been updated regularly. The table below shows these factors. 
Table 2: Mobile Phone Application Data below shows when the applications were last updated. Out of the nine only five are kept up to date. These are: -
· Medisafe Meds & Pill Reminder
· Dosecast
· My Local Pharmacy
· My Organiser
· Drugs.com 
These were updated in 2016. 
Considering table 2 it can be concluded that three have been developed in the UK, three in the USA, one by a British charity support group and two that do not state where they have been developed. 
It was surprising to find the NHS has only a few applications available on play store. These were relating to services the NHS offers, with none relating to prescription organisation, which would help people remember to take their medication and order prescriptions.
These applications are: -
· NHS Wait Times
· My local NHS
· NHS Safeguarding Guide [7]

	Application Name
	Where

	Rating 
	Downloads
	People that have Rated the application
	Comments
	Last Updated

	Medisafe
Meds & Pill Reminder
	USA

	4.5
	1 million
	121,040
	
	19TH October 2016

	Dosecast
	USA

	4.3
	100 thousand
	3,791
	
	16th October 2016

	Medihelper
	

	4.3
	100 thousand
	3,607
	
	29th June 2014

	Medicine Tracker
	UK

	3.1
	100
	7
	Only installs between 100 to 500.
59p to use this application.
	1st March 2011

	My Local Pharmacy
	

	3.2
	1 thousand
	24
	Mainly used for re-ordering prescriptions but does remind users when to take them.
	8th June 2016

	My Organiser
	Macmillan

	4.1
	1 thousand
	24
	This is designed primarily for cancer sufferers.
	22nd February 2016

	IDiary Meds
	UK

	4.0
	500
	5
	Created for people with HIV.
	31st August 2012

	NHS Health Monitor for Lithium
	UK

	3.2
	100
	6
	For people who use Lithium.
	1st December 2015

	Drugs.com

	USA

	4.3
	1 million
	10,807
	Only can be used in USA (comment).
Uses a drug database for all its information.
Award winning nominee.
States that you should not always rely on the application.
	11th October 2016





[bookmark: _Ref467088866][bookmark: _Toc480970487]Table 2: Mobile Phone Application Data
[8]– [16]


[bookmark: _Ref467089018][bookmark: _Toc480970502]Figure 5: Downloads part 1

[bookmark: _Ref467089020][bookmark: _Toc480970503]Figure 6: Downloads part 2
Figure 5: Downloads part 1 and Figure 6: Downloads part 2  show a comparison of the number of downloads to how many people have rated the applications. From this two applications are more popular and more frequently downloaded from Play Store, these are Medisafe Meds & Pill Reminder and Drugs.com. It can also be seen that Medisafe Meds & Pill Reminder have been rated most frequently. 
Looking at Figure 5: Downloads part 1, Figure 6: Downloads part 2 and Figure 7: Rating of Applications, by looking at these three tables the number of people who have rated the applications can be dependent on how many people have downloaded the application. This then cannot always show a true version on how good the application is.

[bookmark: _Ref467089079][bookmark: _Toc480970504]Figure 7: Rating of Applications
After looking at the extra information about the medication applications investigated, although some applications may have a low number of people that have rated them, their reviews have a good rating.

[bookmark: _Toc467673458][bookmark: _Toc480970551]Rules and Regulations 
Rules and regulations of medical applications was highlighted following a comment on one of the applications looked at, this application being “drugs.com”. The comment was made by Megan Wall who stated that it did not work in Canada only in the USA. By looking at the print screen shot below which shows the comment in the top left hand corner, the response to the comment given by the company should reassure Canadian users. 

[image: ]
[bookmark: _Toc480970505]Figure 8: Application Comment
[8] 
It must be considered that different countries have different regulatory organisations that medical devices or applications must comply to insure they are safe, in the UK medication devices are regulated by the MHRA (Medicines and Healthcare products Regulations Agency). The USA organisation is known has FDA (the Food and Drug Administration), having reviewed the Canadian health board for medical devices, they have a different medical board that the application must pass. It is MDEL (Medical Device Establishment Licensee) [17] and this could be the reason why the application may not be working in their country. 
In the UK, the medical device should be marked with a CE label, which indicates it has been approved by the MHRA. Considering information from two documents “Regulation of health apps: a practical guide”[18] and “Guidance: Medical device stand-alone software including apps (including IVDMDs)” [19] it is evident that MHRA is responsible for enforcing the regulations to conform with UK law for medical devices. One article states “if you’re in two minds, we would suggest erring on the side of caution and registration your app as a medical device.” If you do this then your application would be marked with CE which means it has been approved. This shows the customers that the regulations of the UK and European countries have been met. For this project, the medical reminder will not be classed as a medical device.
There are a considerable number of requirements that should be meet. The application should be consistent within its design, with text being clear and readable. It should have safety in mind throughout the design, minimising as many of the risks as possible, when designing and building the application. The application should meet the requirements that are specified in the description or specification of the application being developed. The system should be designed to be reliable, should have the required validation checks before placing it on the market to ensure that it does meet the requirements. There are many more requirements that also need to be met when developing a medical application. [19]

[bookmark: _Toc480970552]Feedback from Questionnaire
To find out if the project was feasible, a questionnaire was designed to establish people’s response to the idea. There was a small write up on top of the questionnaire which is shown below in italic. 
This is for a medication reminder application for people to able to download on their mobile phone. It will prompt them to take their medications at the right time and keep a record of whether it has been taken or not.
This was just a small description of the application, when handing the questionnaire out to people more verbal information was given to them about the application and the idea behind it. 
The questionnaire is shown in Appendices 2: Questionnaire Feedback this is a print screen of the questionnaire that was given out to people to get feedback. 
The first question was “How old are you?” this was asked to see if there were similar answers between different age groups. This could be looked at in more detail if the questionnaire was given out to more people, it can be seen if there are certain factors the application should have included due to age range. It would be easy to compare the differences between the requeirements of different user groups. As this questionnaire was given to small number of people, a differentiation was not noticeable between age groups and specific factors that they would prefer.
Second question was “Do you work within the NHS?” this was to compare people who work within the NHS to the people who do not. This question was to see if people who work within the NHS think the application should do certain factors as compared to people who do not work within the NHS. 
Third question is “Do you think this is a good idea?”  after asking several different people everyone thought it was a good idea with no negative comments about the idea. This can be seen in Figure 9: question 3.

[bookmark: _Ref474154802][bookmark: _Toc480970506]Figure 9: question 3

Question four “If yes why?”, by looking at Figure 10: question 4, it can be seen why this would be a good idea. Most people think forgetfulness. Next highest reason that people think it is a good idea is taking different medication. There was a suggestion part to this question, for anyone that could think of any reason that was not suggested on the questionnaire. One person did comment saying about busy life style, if people work it would be helpful.

[bookmark: _Ref474179899][bookmark: _Toc480970507]Figure 10: question 4

Question five is “if no why?” no one answered this question as they all thought it was a good idea therefore no data came from this question. 
Question six was “What do you think the application should be able to do? Please pick five that it should do?” Asking this question allows people to say what is important to them about the service they would like the application to be able to provide. This information will then help produce the project requirements for the Medication Reminder Application. 

[bookmark: _Ref474257544][bookmark: _Toc480970508]Figure 11: question 6
Looking at Figure 11: question 6 the top five for workers within the NHS are: -
· Appointments
· Refills/Prescriptions
· Keeps record
· Private and Secure 
· Reliable and Flexible.
For the people that do not work within the NHS are: -
· Appointments
· Keeps Record
· Refills and Prescriptions
· Sync family members
· Taken when needed.
Looking at this, a specification was created from the data that was provided from the questionnaires answered. The specification that came from the research was a small specification at first which can be found in project requirements below, and more detailed specification can be found in chapter 6.
Question seven is “To meet fully the problems you observe with taking medication, what else should the device do?” Below in Table 3: Question7 is the feedback that was provided by the people who filled in the questionnaire. Further feedback considered side effects about the various medication that people are taking. An emergency contact list was mentioned as a good idea if someone needed to get hold of someone in an emergency, the only problem with this would be if the application has privacy and security settings. 

[bookmark: _Ref480883042][bookmark: _Toc480970488]Table 3: Question7
	Work for NHS
	Don’t work for the NHS

	Explain Medication – what is it for (2 people commented this)
	Side Effects

	Link to pharmacy encase of any problems occur.
	Taken button

	Simple interface.
	

	Emergency contact list.
	

	Medication dosage (picture of medication)
	



[bookmark: _Toc480970553]Project Requirements
The project requirements came out of the research in this section. The requirements are: -
Login System
Rationale: This is for security.
Medication List
Rationale: To keep a record of medication and times it needs to be taken.
Calendar
Rationale: For people to be able to see if they have taken their medication for that day.
Day View
Rational: This to show what medication has been taken or missed.
Appointments
Rational: This is because users want the application to keep track of their records.
Notify the User
Rational: When they should take their medication. 
There are further details of the project requirements in Specification chapter 6. 
[bookmark: _Toc467673460][bookmark: _Toc480970554]Conclusion
The research for this report shows which medication reminder products are available for people to use. There are daily pill reminder cases that can help people remember as they have a built-in alarm which will remind them. The user will have to sort out their medication into the small compartments that are provided. Users will need to be careful that they do not mix their pills up. 
Additionally there were applications for mobile phones, predominantly Android on play store, for medication reminder applications. When looking on play store the description was the key thing considered to analyse what the application does. After looking at different applications on the market comparisons were made. The information found was put into a questionnaire, the resulting data was used to create a project specification. The key function that was identified was the ability to keep track of appointments which was identified by both NHS workers and non-NHS workers. The next two key functions identified were the ability to keep records and alerts as to when refills/prescriptions are required. Also, the research showed that if this was produced it would not have to meet the rules and regulations of MHRA as it is not classed as a medical device. It may work in other countries. 
[bookmark: _Toc480970555]Research Methodology
[bookmark: _Toc467673462]Research methodology is the consideration of how the research is going to be completed. This will involve the research process, which research methodology is going to be used in this project which will then have an impact on which philosophy will be used. Which will determine how the data is going to be collected for the project. The design and deliverables of the research will also be considered in this section.

[bookmark: _Toc480970556]Research Overview
By looking at Figure 12: Research overview this indicates what each section will discuss. This is the overview of the research methodology. This will be the plan that will be followed to meet the aims and objectives of the project. Looking at Figure 13, it can be seen which research process has been chosen for this project, this being a deductive process. The next step is choosing which philosophy will be chosen. The philosophy chosen is positivm. The research methodology can be several different strategies or can be a single strategy. The research methodologies for this project are experiment and survey. Data collection is the collection of the data for the project. The data collection for this project is documentation and interviews/questionnaire. 
[bookmark: _Ref475541386][bookmark: _Toc480965603][bookmark: _Toc480965644][bookmark: _Toc480965682][bookmark: _Toc480970509]Figure 12: Research overview
Data Collection
Research Process
Research Philosophy
Research Methodologies
Deductive
Inductive
Realism
Action Research
Positivm
Interivsm
Experiment
Grounded Theory
Ethnography
Case Study
Survey
Interviews
Archival Records
Observations
Documentation

[bookmark: _Toc467673463][bookmark: _Toc480970557]Research Process
[bookmark: _Toc467673464]This research methodology is the deductive approach. This been selected from the philosophy. 
“Deductive approach is concerned with developing hypothesis”. [20] After a hypothesis is made a research strategy design is developed to test the hypothesis that was created. Deductive approach has a diagram showing the stages which can be found in the appendices (Appendices 3: Research Process). [20], [21]
Theory stage considers research on the available products that people currently use (pill dispenser) and any rules and regulations that medical mobile phone applications must follow. 
Hypothesis for this project is that the medication reminder application will help users remember the right medication and dosage to take at the appropriate time. 
Test/Observation is to create a simple prototype of the mobile application, enabling feedback from people by testing the application. Test users of the application should highlight any bugs or problems they encounter which would allow for corrections and future development. 
Confirmation/Rejection would be dependent on the feedback from users allowing further development of the application.

[bookmark: _Toc480970558]Research Philosophy
The philosophy chosen is ‘Positium’.  Considering this the deductive approach for the research methodology can be used [22].  
According to Auguste Comte positium has three so called phase/stages. “The first stage is intellectual development as the thought of patterns in the entire history of humankind”, and the history of an individual from infant to adulthood. [23]
Second phase is influenced by metaphysical forces. 
The third phase is the important, ‘positive’ phase concerned with only positive facts. Humankind reached its potential only when completing the theological and metaphysical concerned itself only with scientific methods. 

[bookmark: _Toc467673465][bookmark: _Toc480970559]Research Methodologies
Research methodologies for this project will be: -
· Experiment
· Survey
Experiment
Experiment is one of the types of methodology that has been chosen, as this project will rely on a prototype which will be tested this can be experimental due to the product being produced.
Survey
Survey is another part of the methodology being used. A questionnaire is being designed to obtain feedback from users. The survey will consist of a small number of people as the project has only a year to be researched and developed. 

[bookmark: _Toc467673466][bookmark: _Toc480970560]Data Collection
Data will be collected using: -
· interviews/Questionnaires 
· documentation
Interviews/Questionnaire 
Interviews and questionnaires will be used in chapter 2 to gather information on how users would like the medication reminder application to function. 
Also, there will be a small questionnaire given out in chapter 7, for usability testing.
Documentation
Documentation will be used to research other applications, other medical products and rules and regulations for chapter 2. 
Also, it will be used in chapter 3 and 4 for research on the chosen methodology for this project.
Further research in chapter 5 for usability of the design that will be created for the application. Also, there will be some consideration given in respect of how to code certain elements of the application. 

[bookmark: _Toc467673467][bookmark: _Toc480970561]Research Design
The research design show in Figure 13: Research Design shows how the project is going to be carried out. The first step is the project idea, then the rest is how you are going to tackle the problem. The second step is the background information, what is already out there on Play Store, what people may already use, are there any rules and regulations for medical devices and if so are they going to affect the project in anyway. A questionnaire being designed from the research that was undertaken to try and get some feedback about what the project should contain. The third step is to produce the project requirements for the project. This information should come from the background research. The fourth step is the design and implantation of the project, this will be using the project requirements that were previously written up. Fifth step is testing the application that was created to ensure that it does what it should do. Sixth step is to evaluate the project overall, how well it went and what did not work. 

Medical Reminder Application 
Background Research
Project Requirements
Design and Implementation
Testing
Evaluate
Questionnaire
Rules and Regulations of medical devices
Mobile Applications on the market
Medical Products Available
Paper Prototype and Review
Formalise Design
[bookmark: _Ref479588243][bookmark: _Toc480965604][bookmark: _Toc480965645][bookmark: _Toc480965683][bookmark: _Toc480970510]Figure 13: Research Design


















[bookmark: _Toc467673468][bookmark: _Toc480970562]Research Deliverables
Research deliverables will be the research completed in chapter 2, which look at different applications and those already available on. Also the final product that will be created for this project. 
The experimental hypothesis is that the medication reminder application will work. The hardware for this project will be a mobile phone and a laptop or desktop. The software being used will be visual studio with the extension of Xamarin running. The experiment is valid because the application is to help people, the only way to find out that it does is by having people test it and gain their feedback to ensure it functions as per the specification. The experiment is generalised as it can be used by a large cohort of people the only stipulation is they must use a smart phone, preferably android, which could make the experiment less generalised as that will be making the project more specific. 

[bookmark: _Toc480970563]Conclusion
From my research methodology, it can be concluded that the research completed in chapter 2, resulted in the methodology chosen as a Deductive approach where theory is established first, then hypothesis, then test/observation of what has been completed, confirmation or rejection as the project progresses. A research philosophy of positivism was selected as it is best suited to the deductive process chosen. The data was collected using responses derived from the questionnaires and documentation. The design of the research could help to complete the project. Finally, the research deliverables are identified here the likely outcomes of the project are illustrate.
[bookmark: _Toc467673469][bookmark: _Toc480970564]Development Methodology
Development methodology will use the chosen methodology to create the medication reminder application for an android phone. Here it will state why it has been chosen, the advantages and the disadvantages of the chosen methodology and how the disadvantages can be worked around. Also, included is information about the software chosen to create the project and why it has been chosen. 

[bookmark: _Toc467673470][bookmark: _Toc480970565]Chosen Methodology
 The following model was chosen because it is an agile method and a prototype based method. It is known as Rapid Application Development (RAD). This was chosen as it is suitable for small software projects. [24] The method is also chosen as it is a prototype base which allows you to build the project in sections and test throughout the process rather than at the end, testing throughout the building process helps with any bugs/ issues that maybe within the code.  This method has four different phases, they are: - 
· Requirements Planning
· User Design Stage
· Construction 
· Transition [25]
These four stages create the method.
Requirements Planning
[image: ]Figure 14: RAD, Requirements Phase shows the sub plan for requirements planning.  
 



[25][bookmark: _Ref469000009][bookmark: _Toc480965605][bookmark: _Toc480965646][bookmark: _Toc480965684][bookmark: _Toc480970511]Figure 14: RAD, Requirements Phase


Requirements phase includes all research completed in section two. Research and Review of Literature, a consideration of products currently available, the beginning of the development of the specification for the medication reminder. [24]
User Design
[image: ]This phase has its own model to follow, shown Figure 15: RAD, User Design: -  [bookmark: _Ref480884023][bookmark: _Toc480965606][bookmark: _Toc480965647][bookmark: _Toc480965685][bookmark: _Toc480970512]Figure 15: RAD, User Design






[25]

This is the design of a model of the system that is being created. The use of  the software specification requirements to match the model and if any changes are to be made.[24] 
Construction 
[image: ]This phase has its own structure to follow, it is: -[bookmark: _Ref480884050][bookmark: _Toc480965607][bookmark: _Toc480965648][bookmark: _Toc480965686][bookmark: _Toc480970513]Figure 16: RAD, Construction



[25]


This section is the prototyping of the development. The model is created in small sections therefore problems are detected almost immediately and rectified and the application can be developed swiftly.  The prototype will use forms, reports and screens.[24]
Testing and Handover
[image: ]This has its own sections that are followed, Figure 16: RAD, Construction: -[bookmark: _Toc480965608][bookmark: _Toc480965649][bookmark: _Toc480965687][bookmark: _Toc480970514]Figure 17: RAD, Transition



[25]

This section concerns testing and implementation, most of the components should have been tested by this phase. It can also be assessed against the specification. [24]

[bookmark: _Toc467673471][bookmark: _Toc480970566]Advantages of this RAD
There are many advantages to using RAD, they are: - 
· Changing requirements
This is beneficial as when creating software some requirements may need to be changed throughout the process.
· Software Prototyping
The prototypes can be kept and some of the code already written maybe reused.
· Progress can be measured
It can see how much of the project has been met through the specification and how much is left to complete.
· Reduce development time
Due to prototypes being created as some of the code maybe prewritten. 
· Already been tested
The prototypes have been tested before reaching the final stage, reducing the amount of testing that would have to be done at the final stage. 
· Requirements
When a prototype is ready, the specification is revisited and assessed against the product.
· Reviews after each prototype
Review after each prototype to ensure it meets the user requirements. 
[26], [27]

[bookmark: _Toc467673472][bookmark: _Toc480970567]Disadvantages of this RAD
There are same disadvantages to using RAD, they are: -
· Not suitable for any large complex projects as prototype do not necessarily work well with them.
· Technical skills
Not suitable for inexperienced writers not competent at writing the code, as this relies on code base to complete the prototypes.
[26], [27]

[bookmark: _Toc467673473][bookmark: _Toc480970568]How Will You Work Around Them?
Working around the disadvantages by researching thoroughly and considering errors of code if there is a problem, to find a solution and fix the error in the code. The project that this methodology has been chosen for is not very large therefore it should not prove an issue. 

[bookmark: _Toc467673474][bookmark: _Toc480970569]Software that is Being Used
The chosen software is Xamarin, this is because it enables coding in C#. C# is also an extension of Microsoft Visual Studio so the end user will be familiar with the interface. Xamarin is also free to download. Xamarin enables coding in C# for Android and IPhone. Whereas normally Android would need to be coded in Java. Xamarin allows the use of different emulators to test your software on, also the application can be tested on a mobile phone. 

[bookmark: _Toc467673475][bookmark: _Toc480970570]Conclusion
The chosen methodology is RAD which is a prototype development methodology. This was chosen because when creating prototypes they can be tested at each stage to ensure it is functioning correctly, it enables bugs to be quickly identified whilst building each phase of the project. This ensures that it works at each stage and eliminates the problem of a failed product at end of the coding process.  The progress can also be measured when completing this as it can be seen how many of the project requirements have been meet. The software chosen is Xamarin as this programme allows the coder to be able to code in a language they are comfortable to use, this will be C# also in an environment that they are familiar with which is Microsoft Visual Studio. 




[bookmark: _Toc480970571]Design
This section will show how the design was made. The design was made from the project requirements into a paper prototype, when creating this paper prototype there were some factors that were considered these were human factors. The human factors are, human vision, human memory, human reasoning, and metaphors. Some of these were used in the design, as the human memory knows what the back arrow means, this makes it a good affordance to use.
 There are no metaphors used in this design as none are applicable to the application being designed. Human reasoning was considered, this is the logic of how the application would look. The order in which things are laid out. Human vision was also taken into consideration, but cannot always be shown in design. When the application is being made there should be a way of zooming in for people with impaired vision. 
The design also needs to be consistent as illustrated in chapter two, rules and regulation, from the MHRA organisation, for this the text, buttons should all be the same size and font. The layout on how things are shown should be the same, not different on each page to provide continuity and reduce confusion in users. 

[bookmark: _Toc480970572]Walk through of paper prototype
The Figure 19: Login Page, Figure 18: Sign up show the login and the sign up to the application. For security purposes and to make the application more personal to each user.
[image: ][image: ][bookmark: _Ref480870278][bookmark: _Toc480965609][bookmark: _Toc480965650][bookmark: _Toc480965688][bookmark: _Toc480970515]Figure 18: Sign up
Link to enter they medication details. 

[bookmark: _Ref480870271][bookmark: _Toc480970516]Figure 19: Login PageThis is the link to the sign-up page.



There is also next step to the sign up where people enter their medication information, what they are taking, dosage and times. Shown in Figure 20: Medication Information.
[image: ]
[bookmark: _Ref480870327][bookmark: _Toc480970517]Figure 20: Medication Information
[image: ]Figure 21: Menu Page is what people will see when they login to the application. The menu will help them to navigate their way around the application. [bookmark: _Ref480870383][bookmark: _Toc480965612][bookmark: _Toc480965653][bookmark: _Toc480965691][bookmark: _Toc480970518]Figure 21: Menu Page











When users click on the first button, ‘Medication List’ it will take them to their medication list (Figure 22: Medication List), this will show the information that has been entered about their medication. It will show the name, dosage, picture and times to be taken.  Users are also able to add more medication if need be from this page. After a user has signed in it will take them to the ‘Medication Information’ page. Here they can delete a medication if required. There is a back arrow and a menu drop down, here the designer required feedback to determine user preferences.





[image: ]Back Arrow.
[bookmark: _Ref480870480][bookmark: _Toc480965613][bookmark: _Toc480965654][bookmark: _Toc480965692][bookmark: _Toc480970519]Figure 22: Medication List

Menu








If clicked on delete from the ‘Medication List’ a popup message will appear, ensuring the user wants to delete the medication from their list. This is shown in Figure 23: Delete pop up.
[image: ][bookmark: _Ref480870547][bookmark: _Toc480965614][bookmark: _Toc480965655][bookmark: _Toc480965693][bookmark: _Toc480970520]Figure 23: Delete pop up 







The next button on the ‘main menu’ is ‘Calendar’. Figure 24: Calendar View shows and indicates users are taking their medication. In this design it shows just one tick or cross on each day, but people could have a multiple of ticks or crosses depending on how regularly they have been taking their medication. 
[image: ][bookmark: _Ref480870609][bookmark: _Toc480965615][bookmark: _Toc480965656][bookmark: _Toc480965694][bookmark: _Toc480970521]Figure 24: Calendar View









Once in the calendar it can be switched into Figure 25 which is shown below. Here you can see more detail of which medication has been taken can be viewed. 
[image: ][bookmark: _Ref480870746][bookmark: _Toc480965616][bookmark: _Toc480965657][bookmark: _Toc480965695][bookmark: _Toc480970522]Figure 25: Day View








Once back at the ‘main menu’ there is one last option, and that is ‘Appointments’. This is where appointments with the doctors or hospitals can be saved. Figure 26:  show what details will be required for entering an appointment.
[image: ]







[bookmark: _Ref480870804][bookmark: _Toc480965617][bookmark: _Toc480965658][bookmark: _Toc480965696][bookmark: _Toc480970523]Figure 26: Appointments


The main part of this application is the Figure 27: Popup Notification reminder, which will look like that shown below, this will pop when it is time for the user to take their medication. 

[image: ][bookmark: _Ref480870889][bookmark: _Toc480965618][bookmark: _Toc480965659][bookmark: _Toc480965697][bookmark: _Toc480970524]Figure 27: Popup Notification




These were put there in the design to see if the user would like the option the other way around.




6
[bookmark: _Toc480970573]Review of paper Prototype
The review was given by Sue Maw, who completed a walk through with the paper prototype which is explained above. She raised a few good points within this discussion. 
On the ‘Sign up Basic Information’ was how would you enter the DOB; would you have it starting off with 2017? or 1999? for example. There is also a place on the design where it just says ‘retype’ but does not say what to retype, which is an error in the design it is supposed to be ‘password retype’. Also, it was thought the title of the page could be altered from ‘Basic’ to ‘Personal’. 
She suggested when people are setting up their information, they have a list of their medication to hand to make it easier for them to enter.  
On setting up ‘Medication Details’ she suggested about having three or four timers, ready for people to fill in instead of having to add a new time, multiple of times. Sue also suggested that instead of having a list for entering their details maybe have it in a table format, like on the ‘Medication List’ page. 
On the ‘pop up’ have a picture of the medication they are taking and state the dosage they need to take. Also, how long will it postpone for? How will that be set up? These were things not originally considered in the original design. 
On the ‘Day View’ times that users had taken they medication could also be displayed.
Sue asked if people who have poor vision are they still can use the application. Which refers to human factors. 
She liked the fact that the design had a back button, which has only been put on one page, and suggested the menu button may not be beneficial if users can go back. 
There could also be a setting page where people can set up them postpone timers or have it on the form when they are entering their medical information. The problem with having it on their medical information would be that they would have to set it for each medication they are on, if it is in settings then it would only have to be set once. 
[bookmark: _Toc480970574]Changes to Design
There have been changes to the design from the review, evaluating the design, the designer realised there were some design flows in the original design. 
These changes have been made in the sign-up page, which is demonstrated in Figure 28: Personal Information:-The title has been changed from ‘Basic’ to ‘Personal’.

An asterix has been put in where users must fill in information.
[bookmark: _Ref480870960][bookmark: _Toc480965619][bookmark: _Toc480965660][bookmark: _Toc480965698][bookmark: _Toc480970525]Figure 28: Personal Information
Personal Information
*Name:
*Username:
*Password:
*Retype Password:
Save
Please fill in the fields with *.




‘Retype Password’ has been put in instead of just ‘Retype’ 









Changes also been made to the Medical Information page, these are demonstrated in Figure 29: Medical Information:- 

[bookmark: _Ref480871024][bookmark: _Toc480965620][bookmark: _Toc480965661][bookmark: _Toc480965699][bookmark: _Toc480970526]Figure 29: Medical Information
Medical Information
Please fill in the fields with *.
*Medication Name:
*Dosage:
2
*How many times a day?
*Times:
00:00
00:00
SAVE
CANCEL


Depending on what number they put in here, that number of timings should show up for users to fill in. 
This has been put in for people to know what they need to fill in information.














On the main menu page, there has been one change which is adding a settings option for people (appendices 4, Main Menu).
On the medication list the menu button has been replaced by the back button on the top left hand side, instead of the top right hand side. There also been an edit button added (appendices 5, Medication List).
On Calendar page there has only been one change it does not show any ticks or crosses on the calendar itself, to see them you would have to go into day view. A back button has been added to the top left hand side of the page (appendices 6, Calendar View). 
Day view has been altered, the alterations are in View Figure 30: - 
Instead of having them repeating the name of the medication several times, the times taken are shown under the one heading. 
Instead of just appointment, in day view. It gives more details of the appointment.
Instead of a tick it’s been replaced with ‘T’ for taken. 
Back button that has been added. 
[bookmark: _Ref480897997][bookmark: _Toc480965621][bookmark: _Toc480965662][bookmark: _Toc480965700][bookmark: _Toc480970527]Figure 30: Day View
Day View
Picture
Medication Name
Times:
00:00
00:00
T
x
Appointment with Doctor:
Time:
00:00
Where:






There have been changes made to Appointments, the changes are instead of just entering the details of an appointment there are two buttons, ‘Add Appointment’ and ‘Edit Appointment’ also a table showing the most recent appointments first. There is also a table format to show the data that has been entered (appendices 7, Appointment).
The ‘Add Appointment’ and ‘Edit Appointment’ will load up on the same page, just add would load it up empty and depending on which appointment was clicked on it can be edited, those details would show up in the form, and appointments can be edited (appendices 8, Add Appointment).  
A ‘Settings’ page that has been added, which is shown in Figure 31: Settings:-

[bookmark: _Ref480871117][bookmark: _Toc480965622][bookmark: _Toc480965663][bookmark: _Toc480965701][bookmark: _Toc480970528]Figure 31: Settings
Postpone Settings
Logout
Settings
















From this page users can postpone taking their medication, which is demonstrated in Figure 32: Postpone Settings:-
Enter how long you would like the postpone lasting before alerting.
To enable postpone.
[bookmark: _Ref480871161][bookmark: _Toc480965623][bookmark: _Toc480965664][bookmark: _Toc480965702][bookmark: _Toc480970529]Figure 32: Postpone Settings
Postpone Settings
Would you like to enable postpone?
00:00
Yes
No
How long would you like to postpone the reminder?
SAVE











The logout page is to ensure the user wants to log out. This was added as users will need to log out when they acquire a new phone (appendices 9, Logout).
The pop up reminder alert changes were adding the dosage as this was brought up when being reviewed. Additionally, the postpone and taken button been swapped around (appendices 10, Postpone). 

[bookmark: _Toc480970575]Conclusion
There have been changes made from the designs because of the review. The changes were made to improve the design of the application. This also helps to ensure that the project requirements in section five are correct and none have been overlooked. The design walk through helped show that the design was missing some elements. Some errors made during the testing were overlooked and have subsequently been reviewed and remedied. The project requirements have now been met. Also, it highlighted that some things were missed in the project requirements for example the postpone and logout sections. The walk through with Sue was successful in identifying issues that were easily rectified. The project requirements and design are ready to be implemented.  



[bookmark: _Toc480970576]Specification
Specification is the functionality of the application. This should be met when implementing the application in Xamarin. This will show how it will work, with UML diagrams of the project requirements, showing the classes and how they will link together. 

[bookmark: _Toc480970577]Function Requirements
User Interface
Rational: For the user to interact with the application
Login System
Input Login Username
Rational: To input user name, for security reasons
Output Login Username
Rational: For user to see if the username is written in correctly. 
Input Login Password
Rational: To input password, for security purposes
Output Login Password
Rational: Should have * instead of letters. For security reasons.
Forgotten Button
Rational: In case people have forgotten their password.
Login Button
Rational: For the system to know they have entered their details to login. 
Validation Check login details
Rational: Check that they have entered the correct login details  
Login Error Message
Rational: If they have entered the wrong details to notify user.
Sign Up link
Rational: This for users to create an account for the application.
Sign Up
Input Name
Rational: To enter their name.
Output Name
Rational: Output what they have typed.
Input Username
Rational: To allow user to enter their chosen username.
Output Username
Rational: Output the username that they have entered.
Validation Check on Username
Rational: Check that the username does not already exist. 
Validation Error on username
Rational: Notify the user that the username already exists.
Input Password
Rational: Allow users to input their chosen password.
Output Password
Rational: Output their password.
Validation of Password
Rational: To hide the password.
Input Retype Password
Rational: For the user to re-enter their password.
Output Retype Password
Rational: To output the password they have entered.
Validation of Password
Rational: To hide the password.
Validation Check Password and Retype Password
Rational: To make sure that password and retype password match.
Error Message of Password
Rational: Say if the password and retype password does not match.
Next Button
Rational: To go to medication information page.
Medication Information
Input Medication Name
Rational: For users to enter their medication name.
Output Medication Name
Rational: For users to see what they have entered.
Input Dosage
Rational: Allow users to enter the dosage amount for their medication.
Output Dosage
Rational: For users to see the amount they have entered is correct.
Input of how many times taken
Rational: For users to enter how many times they take their medication.
Output of how many times taken
Rational: Show what they have entered.
Input of times
Rational: To enter the times medication should be taken.
Output of times
Rational: To show the times entered to ensure they are the times they want to be notified. 
Validation check of fields
Rational: To check all fields are filled.
Validation Error
Rational: To notify the user if they have missed a field that needs to be filled.
Button Cancel
Rational: For users to cancel what they have entered. 
Button Save
Rational: To save what they have entered.
Validation of Save Button
Rational: Ensure that the information has saved.
Validation Error for save button
Rational: If have not saved, notify the user.
Main Menu 
Medication List Button
Rational: To go to the medication list. 
Calendar Button
Rational: To go to calendar view.
Appointment Button
Rational: To go to make appointment.
Settings Button
Rational: Go to settings.
Medication List
Output medical information in table
Rational: Show the information they have entered in a table. 
Add More Medication Button
Rational: To be able to add more medication to the application.
Validation of add button
Rational: To make sure the button takes them to the appropriate form.
Validation error
Rational: Show error if cannot take them to the correct form.
Have a tick colour in the table
Rational: This is for them to choose which medication they would like to delete or edit.
can tick the box
Rational: can click the tick box to make it a tick or untick if done by accident.
Delete Button
Rational: To be able to delete any medication if need to.
Validation of Delete button
Rational: Delete what has been ticked by the user.
Validation error
Rational: To notify the user if nothing is ticked.
Confirm Delete
Rational: Pop up message to confirm what the user is doing.
Yes Button
Rational: To be able to click yes and delete the information.
No Button
Rational: To be able to click no if completed accidently. 
Edit Button
Rational: For them to change their medication if need to.
Add Picture Button
Rational: To choose a picture if they what to.
Go to Gallery
Rational: To choose a picture from photos they have taken
Pick from a section
Rational: Have a simple selection of images, pill, needle, bottle. 
Take a Photo
Rational: can use the camera on their phone to take a picture.
can upload the picture
Rational: To be able to save the picture to the medication. 
Back Button
Rational:  To be able to go back to main menu. 
Calendar View
Calendar
Rational: To view they calendar.
Go back and forth months
Rational: To be able to go back a month if they want to view something or forward. 
Able to View Day View
Rational: To view the day record.
Back Button 
Rational: To go back to previous page.
Output picture of medication
Rational: To show the image of the medication.
Output Medication Name
Rational: Show the medication name they have taken/ not taken on that day.
Output taken
Rational: To show with ‘T’ if taken.
Output not taken
Rational: Show ‘X’ if they have not taken they medication.
Output Appointment Doctors Name
Rational: Show the doctors name they had an appointment with.
Output time
Rational: Show the time they had the appointment.
Output Where
Rational: Show where the appointment takes place.
Appointments
Add Button
Rational: To add an appointment.
Edit Button
Rational: To change details on the appointment if need to.
Input Doctors Name
Rational: To enter the doctors name they are going to see.
Output Doctors Name
Rational: To show them the doctors name they have entered. 
Input Time
Rational: For them to enter the time.
Output Time
Rational: To show them the time they have entered. 
Select Date From dropdown calendar
Rational: To enter the date of the appointment. 
Output Date selected from the calendar
Rational: To show the date that they have selected.
Input Where
Rational: For users to be able to enter where their appointment is. 
Output Where
Rational: Show what they have entered.
Save Button
Rational: To save the appointment in the application
Delete Button
Rational: To be able to delete an appointment if need to.
Show Data in table after entered
Rational: To be able to show the form data in a table format for people to read the information more easily. 
Have a tick box colour
Rational: To be able to put a tick in a box if the user would like to edit.
Settings
Postpone Button
Rational: To go to postpone settings.
Option to enable postpone
Rational: for users to change settings.
Tick yes button
Rational: Yes, to be able to postpone the reminder if are not able to take the medication at a certain time.
Tick No Button
Rational: No if they do not what to be able to postpone the reminder.
Able to enter a postpone time
Rational: Enter the postpone time ratio.
Output postpone time
Rational: Show the user the postpone time entered.
Save Button
Rational: To save the changes. 
Logout Button
Rational: To be able to logout of the application. 
Pop up message
Rational: To confirm if they want to logout.
Yes Button
Rational: ‘Yes’ to confirm they what to logout.
No Button
Rational: ‘No’ to confirm that they do not wish to logout.
Reminder Alert
Notify the user
Rational: To alert the user when to take their medication
Output Picture
Rational: To show the picture to user so they know what they are taking.
Output Medication Name
Rational: To say the name of what medication they should be taking now.
Output Dosage
Rational: Show the dosage that they need to take.
Taken Button
Rational: For them to say that they have taken they medication.
Postpone Button 
Rational: To be able to postpone the reminder if need to.
Pop back up if postpone button was pressed
Rational: To pop back up to notify the user after the postpone time is up. 
Save if they have taken it
Rational: Save in the application if they have taken it.
Close Button
Rational: To close the notification, and save it has not taken.

[bookmark: _Toc480970578]Use Case 
[image: ]

[bookmark: _Ref480902061][bookmark: _Toc480970530]Figure 33: Overall Use Case
Figure 33: Overall  this is the overall view of the system. 
Adding Medication
[image: ]
[bookmark: _Ref480902174][bookmark: _Toc480970531]Figure 34: Add Medication
Primary Actor:  User
Stakeholders and Interests:
· To help prompt people to remember to take their medication.
· To have a record for each medication they are taking.
· To keep a record if they have taken their medication.
Preconditions:
· Already logged in to the system.
Postcondition:
· Medication will be saved correctly.
Main Success Scenario:
1. Goes to medication List.
2. User Clicks ‘add medication’.
3. User enters their medication details they are adding.
4. User clicks ‘saves’
5. The system saves the record into the database.
Alternate Flows:
*a. At any time, system fails.
1. Goes to medication List.
2. User Clicks ‘add medication’.
3. User enters their medication details they are adding.
3a. The user goes back before saving changes.
Special Requirements
· To work on all types of android phones.
Editing Medication
[image: ]
Primary Actor:  User
Stakeholders and Interests:
· To help prompt people to remember to take their medication.
· To have a record for each medication they are taking.
· To keep a record if they have taken their medication.
· To be able to edit/update their medication.
Preconditions:
· Already logged in to the system.
· The record most already be in the system.
Postcondition:
· Medication will be saved correctly with update.
Main Success Scenario:
1. Goes to medication List.
2. User Clicks ‘update table’.
3. User clicks the medication they wish to edit.
4. User changes the necessary details.
5. User clicks ‘update record’
6. The system saves the changes to the record into the database.
Alternate Flows:
*a. At any time, system fails.
1. Goes to medication List.
2. User Clicks ‘update table’.
3. User clicks the medication they want to edit.
4. User changes the necessary details.
4a. The user goes back before saving changes.
Special Requirements
· To work an all types of android phones.
Deleting Medication
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Primary Actor:  User
Stakeholders and Interests:
· To help prompt people to remember to take their medication.
· To have a record for each medication they are taking.
· To keep a record if they have taken their medication.
· To be able to edit/update their medication.
Preconditions:
· Already logged in to the system.
· The record most already be in the system.
Postcondition:
· Medication will be saved correctly with update.
Main Success Scenario:
1. Goes to medication List.
2. User Clicks ‘update table’.
3. User clicks the medication they wish to delete.
4. Clicks delete.
5. User confirms delete. 
6. The system saves the change to the database.
Alternate Flows:
*a. At any time, system fails.
1. Goes to medication List.
2. User Clicks ‘update table’.
3. User clicks the medication they wish to delete.
4. Clicks delete.
4a. Does not confirm delete.
5. User confirms delete. 
Special Requirements
· To work an all types of android phones.

Notify User
[image: ]
Primary Actor:  User
Stakeholders and Interests:
· To help prompts people to remember to take their medication.
· To have a record for each medication they are taking.
· To keep a record if they have taken their medication.
· To be able to edit/update their medication.
Preconditions:
· Already logged in to the system.
· The record most already be in the system.
Postcondition:
· Medication will be saved correctly with update.
Main Success Scenario:
1. Will be to pop up on user phone when it’s the correct time to alert them. 
2. User clicks taken.
3. Saves the taken in to the database.
Alternate Flows:
*a. At any time, system fails.
1. Will be to pop up on user phone when it’s the correct time to alert them. 
2. User clicks Postpone.
2a. Notifies the user again a few minutes later.
Until the user clicks taken.
Special Requirements
· To work an all types of android phones.
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[bookmark: _Ref480904225][bookmark: _Toc480970532]Figure 35: Class Diagram

In the Figure 35: Class Diagram you can see what classes will inter link with each other. This is to show where the classes will get their information and where it will be stored. 

[bookmark: _Toc480970580]Conclusion
The conclusion of the project requirements will be written in this section. Also, the use case documents should explain what happens when using the functions on the application for example ‘add’, ‘editing’ or ‘deleting’ medication from the application. Also, demonstrating how the notification will work and be shown to the user. There are also diagrams showing how the Use Case applies.


[bookmark: _Toc480970581]Implementation
Implementation highlights the problems and success of during the designing and development using C# Xamarin android. A demonstration of the testing of the application, by using unit/system/usability testing. Unit testing is testing in small sections during development, also testing the whole system together and usability by testing on users who give feedback during the development process, for this a questionnaire was created. 

[bookmark: _Toc480970582]Problems/ Success in Coding
To complete this project the implementer was required to learn how to program in C#, Xamarin Android. Although they had some experience in C#, which was of beneficial combining the two languages together was complicated and confusing as C# is an abstract language combined with Xamarin Android which is another abstract language. Learning the two languages and deciphering which elements were applicable was difficult as there were considerable variations in how to complete the coding.
Creating the database for the medication reminder application was not as difficult to create, however finding how to save users input to the database was more difficult, this was complicated by online research into implementation which showed that database was usually hard coded into the programming. This proved to be too time consuming to implement in the time frame. 
To find how a click event takes an ID was passed to the next page so information can be retrieved back to the medication clicked on in the list. To solve this issue a new list needed to be created on the medication list page to find an ID and medication names and bind them, therefore when the medication name is clicked it also takes the ID as well. As a result, when it displays the information it recognises which ID it has and uses that to obtain the information from the database. To complete the full function for the application to complete what it is intended to do. This was not implemented due to time constraints restricting the ability to learn how to implement this piece of code. 

[bookmark: _Toc480970583]Testing
Testing has three different stages, they are: -
· Unit Testing
· System Testing
· Usability Testing

[bookmark: _Toc480970584]Unit Testing
The unit testing for the medication reminder application, after each stage of the build, were tested to ensure that it was functioning correctly. This was completed at each stage of development. The tests for adding medication were to ensure it saved to the database.
Tests were completed on the list view, click to ensure that it does show the information required when clicked by trying this on the application.
Tests were completed on the edit page to see what happens when a string instead of an into, where the database saves it has an int. the application reports an error and goes back to display medication without saving changes. To try and help users a test box above enter dosage has been added to remind users only to enter numbers. Additionally, it was investigated what would happen if the mobile phone is turned to horizontal. The medication list disappears but will pop up if the user relics update when phone is turned, this will need to be considered in more detail if the application is released. 

[bookmark: _Toc480970585]System Testing
System testing is when the project is brought together to see if it all works. For system testing each button was tested to ensure that it went to the relevant pages. System testing was completed when each unit was completed and put together in stages to ensure that it can interact and work together to complete the functions as it is intended to do. 

[bookmark: _Toc480970586]Usability Testing
Usability testing was completed by creating a questionnaire to obtain feedback about how the application is be used. The questionnaire was mainly focused on user experience, and what the application consisted of. The questionnaire was given out with a quick explanation and the user could look at the application themselves if they wanted too. The questionnaire is displayed in the Appendices 11: Usability Questionnaire. 
	Questions
	Average

	
	4.6

	
	4.8

	
	4.6

	
	4.7


The questionnaire and testing was focused mainly on the medication as this part is mostly completed. The results were then converted into averages of the overall scale. This was completed the questionnaire used the Likert scale. The averages are shown in Table 4: Usability Average.  From this you can see that for each question the average is close as the users liked the buttons, they thought it was readable and easy to use.



[bookmark: _Ref480894607][bookmark: _Toc480970489]Table 4: Usability Average


Each question did have a comment section and there was an open question to gain feedback about the layout. The Reponses are shown in Table 5: Responses for Usability Testing. They all suggest small details to be slightly changed in the layout.
59

	[bookmark: _Ref480894963]Responses
	The buttons big enough to use?
	The writing big enough to read?
	"Adding Medication" feature is easy to use?
	"Editing Medication" feature is easy to use?
	If there are any changes you think that could improve the layout?

	1
	Nice and Clear
	Very Readable
	Easy to Add
	
	After adding medication, it should go back to main screen.

	2
	
	
	Look at AM/PM e.g. Morning should be set to AM. Save and go back.
	Look at AM/PM e.g. Morning should be set to AM. Save and go back.
	

	3
	
	
	
	
	Layout follows convention making it easy to use.

	4
	
	
	
	
	Colour

	5
	
	
	
	Change "edit record" to "edit medication".
	Remove all references to database records and replace with what the data is. Doctors/patients are not going to know what a record is.

	6
	
	
	
	Need labels.
	More space between rows.

	7
	Maybe a little bigger for those with bigger figures (but suitable for most).
	Maybe a little but bigger for those with eyesight issues (would be fine for most people)
	Very easy to use. Might want to consider those that have different dosages at different times of the day e.g. insulin.
	See previous answer.
	None.

	8
	
	
	
	
	Table/ clearer outline on "Record Display".



[bookmark: _Ref480970427][bookmark: _Toc480970490]Table 5: Responses for Usability Testing
[bookmark: _Toc480970587]Conclusion
The conclusion for implementation is that the major problem was there was not enough time to learn C# and Xamarin android sufficiently. The success was producing functionality in the short amount of time available. The testing completed was good and the usability questionnaire gave usable feedback for future design considerations.
[bookmark: _Toc467673478][bookmark: _Toc480970588]Analysis Of Iterative Methodology Used
The methodology used in this project is RAD (Rapid Application Development), it is known as an iterative methodology. This means the project is rapidly developed by constant testing of each section of the build as it progresses. 
1. Create the database for the medication to be stored. Also, a database handler so that the activates will use it to talk to the database.
2. Could add medication to the database.
3. Could edit/update their medication.
4. Could delete the medication from the database.
5. Was to copy everything done completed to the appointment system of the application.
6. To create the notification to alert users when they need to take their medication.
There would be more iterations if the project has more time to meet all the project requirements. They might have included: -
· Creating a calendar.
· Creating a day view.
· A login system and create an account.
These are the possible iterations that could also be taken if the project was to be completed and if the project had more time.

[bookmark: _Toc467673479]

[bookmark: _Toc480970589]Evaluation
An evaluation for this project to see if it meets the project aim and objectives for the medication reminder application. The aim is to create a medical reminder application for people to use on their mobile phones and tablets. This aim was not fully met as the medication reminder application does not notify the user when to take their medication as insufficient time was available to complete the learning required for the programming. 
The objectives for this project were to research and compare what medical applications are available on the market (Play Store) and research into other medication reminder organisers. These two objectives were met by the research completed in chapter 2 research and review of literature as there was a comparison of different medical reminder application that are available on the Play Store market. There was research completed into pill organisers that people may use.
Research into methodology for this project was completed by looking at different methodology and choosing which one would be appropriate for this project, and justifying why. This was completed in chapter 3 and 4.
A specification for the medication reminder application was created, in chapter 2, research and review of literature, 2.4 project requirements, where the basic functions for the application will be required to function. There is a detailed project requirements in chapter 6 specification, 6.1 function requirements, this then says what functions the application should be required to do. Research software was completed by the investigations into which software and languages people use when creating applications, the chosen software chosen was Xamarin Android C#, stated in chapter 4, Development Methodology, 4.1.4 software being used. Implement and develop the design. The design was achieved by using paper prototype with a review, to improve on the design. This was a good idea as this helped improved the project specification that was written up for this project. This helped improve the overall design as it made it clearer to the coder how the application should work from start and how everything will interlink. There will always be changes made when implemented as you may not be able to follow the design to detail due to complications in the code. The implementation was half meet due to not being able to meet all project requirements stated in the specification.
If this project was to be repeated the research would all be completed by January instead of February giving an extra month to the implementation. This would hopefully give more time and more success at completing the project requirements. Also, the questionnaire would have been given out to more people to try and get more results about what people think about the idea and what the application should consist of. There would be more learning Xamarin Android C# before implementing as this would have given more help and maybe less time given to areas which should have not taken has long as they did. 


[bookmark: _Toc467673480]

[bookmark: _Toc480970590]Conclusions and Recommendations
The conclusion for this project was proven to be interesting, as the research involved in this project was to look and compare medication reminder application on Play Store, seeing the different functions that different applications had to offer people. Then putting that data in to a questionnaire to see what functions users would like to be included in the application created. Also, considering rules and regulations for medical devices was interesting as these would not normally be a consideration of a build for mobile application since most applications will not contain medical data/ personal data. From the data derived from the questionnaire a project specification was drawn up, with a design of how the application would look and how it would work. The design was drawn up on paper and reviewed as this gives a better appreciation of the functions the application would include and user’s opinions of the application. 
The knowledge gained from this project are much time goes into completing research and filtering through want is most beneficial to the project. The experience of learning a new software programme in a short amount of time is more difficult than expected, even with some knowledge of C#, there were difficulties with learning Xamarin android, which although incorporates C# proved problematic. A further benefit of completing this project was discovering how much time a project takes, and consequently becoming more aware of time management.
One drawback of the project was that not all the specification points were met and the application was not fully functional. The missed requirements were primarily not being able to get the notification to work correctly for the application to remind the person when to take their medication. The Calendar and day view was also another requirement not fully completed this would have shown if the person had taken they medication or not, on the day view. A further specification missed was adding photos for each medication as this would also display a visual plus a name, that could help people if they are on several different medications. Additionally, the login system was not complete therefore there was no privacy and security for the user’s peace of mind.
Further work to be completed would be to complete and implement all the project requirements and produce an application that is fully functional. These are the notification, calendar and day view in which to display the records of when they have taken or not taken their medication on that day. Also put a picture with their medication so they also have a visual just not a name. additionally, being able to postpone, login and logout of the application. Another developmental idea could be to have the application ask if your medication has changed after you have been to the doctors, a choice could be made to respond, “ask me later” a window will pop up another day, until you say ‘yes’ or ‘no’ to the updated medication. 


[bookmark: _Toc467673481][bookmark: _Toc480970591]Reflection
 Upon reflections on the conduct and progression of this project more progress could have been made more quickly during the research period. It took far longer to complete than anticipated. If the research had progressed more quickly more time would have been available to spend on the practical elements of the project. The personal conduct through this project was organised and structured. 
The things learnt from completing this project are the necessity to make and stick to deadlines that are set throughout the project. Learning how to code in C# and Xamarin android proved interesting, further study and implementation of the languages is anticipated.
The project started off very well and was progressing well, until Christmas when the project was put on hold. The brief hold on the project affected the time line and the research was not completed fully when the implementation should have begun. This then effected the amount of time available to develop the ability to code in C#, Xamarin android. As the project run out of time and the application did not contain all the functionality identified in the specification. The research went well and proved very interesting, which helped with motivation. 
Reflecting on the work completed there are some areas for improvement particularly the implementation. There would have been less stress if the programme had been learnt earlier in the project. This is the major downfall in the project. However, the questionnaire for chapter 2 could also have been improved, if could have been created earlier and distributed to more people enable ling more feedback from people that are potential users of the application.
To overcome the problems of learning the programming a considerable amount of time was spent watching YouTube tutorials, and reading Xamarin websites, blogs and stack overflow. Also, would like to thank Kemi Ademoye and Tim Bashford for their help and expertise during the implementation stage. And a thank you to those who filled in the questionnaires which helped identify the key requirements for the project specification, and usability testing. 
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Appendices 11: Usability Questionnaire
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 Downloads to how many people have rated it

Downloads	Medisafe Meds 	&	 Pill Reminder	My Local Pharmacy	My Organiser	IDiary Meds	NHS Health Monitor for Lithium	Medicine Tracker	100	1000	1000	500	100	100	People that have Rated the app	Medisafe Meds 	&	 Pill Reminder	My Local Pharmacy	My Organiser	IDiary Meds	NHS Health Monitor for Lithium	Medicine Tracker	7	24	24	5	6	7	



Downloads to how many people have rated it

Downloads	Medisafe Meds 	&	 Pill Reminder	Dosecast	Medihelper	Drugs.com	1000000	100000	100000	1000000	People that have Rated the app	Medisafe Meds 	&	 Pill Reminder	Dosecast	Medihelper	Drugs.com	121040	3791	3607	10807	



Rating of the Applications

Rating	Medisafe Meds 	&	 Pill Reminder	Dosecast	Medihelper	Medicine Tracker	My Local Pharmacy	My Organiser	IDiary Meds	NHS Health Monitor for Lithium	Drugs.com	4.5	4.3	4.3	3.1	3.2	4.0999999999999996	4	3.2	4.3	


Do you think this is a good idea?
work for NHS	Yes	No	13	0	Don’t work for NHS	Yes	No	13	0	


If yes why? 
work for NHS	Forgetfullness	Illnesses	Different Medication	Other: Busy life style	10	4	9	0	Don’t work for NHS	Forgetfullness	Illnesses	Different Medication	Other: Busy life style	12	4	8	1	


What people think should be in the application
work for NHS	Sync Family Members 	Multi device sync	Track Measurements	Refills/Prescriptions	Private 	&	Secure	Smart Silencing	Reliable and Flexible	Appointments	Keeps Record	Custom Photo	Contacts	Drug Database	Taken When Needed	5	4	2	8	9	1	6	10	8	1	1	1	5	Don’t work for NHS	Sync Family Members 	Multi device sync	Track Measurements	Refills/Prescriptions	Private 	&	Secure	Smart Silencing	Reliable and Flexible	Appointments	Keeps Record	Custom Photo	Contacts	Drug Database	Taken When Needed	8	2	1	8	6	1	4	10	9	2	3	3	7	
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The RP stage begins with a meeting or series of meetings, between the businesses and IS
management. These meetings initiate the development process by establishing a mutual
understanding of the objectives of the development project in general and the system in

particular.

Business executives, end users and IS professionals, then, take part in Joint Requirements
Planning (JRP) workshops which progress through a structured set of steps. During this stage, an
outline of the system area and definition of the system scope are developed

The tasks of the Requirements Planning are shown in the diagram below:

T
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proposed system area; (iii) to develop the system structure in terms of the automated and manual
functions that will comprise the system; (iv) to develop proposed screen layouts for the most
important automated functions; (v) to select the appropriate construction approach for the system
and; (vi) to prepare a work plan defining the steps necessary for transition of the system, the

effort required to perform these steps, and a schedule by which these steps can be completed.

The UD stage produces a detailed system area model, an outline system design, and an
implementation plan. End users participating in Joint Application Design (JAD) workshops
perform the analysis and design activities associated with this stage.

The tasks of the User Design are shown in the diagram below:

I;nvaho Outline:

tem De:

1939
=B 2016
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The objectives of the Rapid Construction stage are (1) to complete the detailed design of

the proposed system; (ii) to create and test the software that implements the proposed system;
(iii) to generate a system that operates at an acceptable level of performance; (iv) to prepare
documentation necessary to operate the proposed application; (v) to design, develop, and test the
required transition software and; (vi) to perform the steps necessary to prepare for the conversion

of the system to production status.

The design of the proposed system, initially described in the UD stage, is completed in

the RC stage, and application software to implement that design is developed and tested

Activities to prepare for the transition of the system to production status are also performed.

The tasks of the Stage are shown in the diagram below:

Generate Test Data and Prepare for
System _Documents Transition

19:47

=B 2016
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the developers prepare existing data for the new system and train users to operate the new
application. They also provide support to resolve any problems that arise immediately after the

application becomes operational

The tasks of the Stage are shown in the diagram below:

The tasks of the TR stage are:

(a) Conduct User Training

Training sessions are conducted to instruct future users of the new system on how it
operates. This training is completed before the application is placed into production. The training
sessions are based on materials developed during the RC stage and follow the training plan that

was developed at that time. The training may include a train-the-trainers program if a large

number of users have to be trained or permanent training is required

(b) Perform Data Conversion

Information necessary for the operation of the new system is converted from existing data
sources into a format accessible by the new system. The converted data is then loaded into the

data structures associated with the system
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