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Abstract— This study will focus on creating and testing the 

applicability of mobile applications to aid in the cognitive 

stability of those who suffer from disorders such as 

dementia and Alzheimer's Disease. Based on previous 

studies that focused mainly on music therapy, it is believed 

that mobile applications can be used to aid elderly 

generations with not only daily tasks, but maintaining a 

cognitive stability throughout the aging process. The use of 

various features offered by today's technology can allow for 

the creation and testing of an application to provide comfort 

and stability to older adults with cognitive impairment, and 

record improvements or declines in their cognitive abilities. 

The hypothesis is that the use of this application can aid in 

the field of cognitive disabilities, and also pave the road for 

future applications focusing on various stages of cognitive 

decline. 

 

 
I. INTRODUCTION 

 

uring their daily lives, the elderly are more prone to 

facing several challenges. These challenges are then 

intensified when an elderly adult suffers from a 

cognitive disability [3]. Patients with dementia and 

Alzheimer's live a life of constant disarray, but through 

modern technology such as mobile applications, 

computer scientists can help aid doctors in the 

stabilization and comforting of aging patients with 

cognitive disabilities. In this age of technology, the 

population has adopted a consistent connection to the 

electronic world via smartphones. While used largely for 

things such as social media and mass communication, 

smartphones have also begun to enter the field of 

healthcare, as shown by a rise of mobile applications 

focused on medical rehabilitation and testing. Based on 

data from a recent study, there were found to be around 

2,000 apps dedicated to healthcare on the iPhone alone 

[5]. Through development of specific mobile applications 

and the implementation of modern technology, medical 

professionals are adopting more technologically 

advanced ways to help patients in need. 

 

With smartphones taking over the majority of 

the mobile phone market, it can easily be seen as to why 

these “mobile computers” are so useful within the field of 

healthcare. Today’s smartphones have easy access to the 

internet, cameras, recording equipment, and are powerful 

enough to run applications that would make a computer 

from 2005 slow to a stall. These smartphones are also 

easy to purchase, update and maintain in a hectic 

environment, and as such, can be brought to virtually 

anyone in any part of the world. In addition, these 

smartphones are fully customizable, in particular with 

user made applications, which makes it easier to tailor 

them to one’s liking. 

 

The remainder of this paper is arranged as 

follows: In section 2, issues encountered in developing 

smartphone applications for elders are discussed, as well 

as their usability, and related applications. Section 3 

describes the methodology behind the Application 

Pictural, and next we discuss the programming that was 

put into the application. Lastly, information on the 

possible future outlook of the project is dissected and 

explained. 

 

 
II. BACKGROUND 

 

 
A. THERAPY APP ISSUES 

 

Smartphones have been adopted by most of the 

population with open arms.  However, recent statistics 

show that the elderly are slower to adopt smartphones 

when compared to all other age groups.  In fact, a study 
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in 2011 showed that the elderly only make up 11% of all 

smartphone users [6].  Why is it that the elderly are the 

one age group not welcoming smartphones? 

 

One major issue with smartphones and their 

apps for the elderly is the lack of physical buttons, and in 

turn, the prominence of the touch screen.  Touch screens 

are intuitive, yet someone of elderly age may find it 

difficult to see, feel, and respond to touch screens when 

compared to tactile buttons.  The main layout of modern 

smartphones consists of only a few buttons when 

compared to their older phone counterparts [2].  

Smartphones lack an accessibility layer for elderly, a 

layer that has been implemented in many other forms of 

modern technology. Consequently, applications 

designers and developers are having a hard time trying to 

shape software, interfaces, for aging users group. New 

research must be done to improve all aspects of control 

on smartphones for the elderly.  Studies show that the 

tactile prowess of the elderly are actually that of below 

children [8], so other more intuitive methods must be set 

in place to help the elderly feel in control of their 

smartphones. 

 

It isn’t just the lack of physical buttons that scare 

off elderly, but the actions needed to operate a phone 

without buttons.  The main methods of navigation on 

modern smartphones consist of tapping movements, 

pinching movements, and dragging movements.  Studies 

have shown that tapping is actually the hardest operation 

for the elderly, especially for common targets of 30 pixels 

[1].  Not only are the tapping, pinching and dragging 

actions sometimes unintuitive to elderly, making wrong 

movements can cause frustration and confusion in users  

[2]. 

 
 

B. USABILITY 

 

While the addition of sensors and further 

advancements have all helped improve the versatility of 

these apps, there still remains the dilemma of having a 

basic understanding of the needs the elderly have. In 

general, the term 'elderly' refers to a person who is around 

65 years of age or older. Due to this, these patients will 

usually suffer from disabilities other than cognitive ones, 

such as loss of sight and hearing, and even slight loss of 

feeling from touch. As a result, when applications are 

being designed for the elderly, there must always be a 

sense of your audience when things such as GUI and 

general interfaces are implemented. For example, in an 

application with various buttons and text, the color 

scheme should be one that will not affect the patient's 

eyesight badly. This means that colors should be highly 

contrasting (dark background, brighter buttons or vice 

versa), and they should try to avoid red and green colors 

due to red-green blindness affecting the elderly more 

frequently. Along with the color scheme, the basic 

interface should include large fonts and large buttons, due 

to the elderly losing their sense of sight with age. With 

this, the need for large text and buttons also comes into 

play due to the fact that many elderly patients will have a 

hard time keeping their hands steady, so when they go to 

click on an object in the app, they may shake and move 

around. With GUI objects in place, though, this problem 

can be and should be avoidable with ease. Lastly, if an 

app designed for the elderly utilizes sound, then the sound 

must of course be loud, clear, and slow enough for a 

patient to understand. As an elderly patient ages, their 

hearing declines along with their other senses, which of 

course brings the need for crisp and clear audio to make 

the usability as simple as can be for them.   

 

This application was tested very briefly by a 

series of judges who specialized in the caregiving of the 

elderly with special needs and they were highly 

impressed with the usability of Pictural. They focused on 

how important the use of minimal clicks is to the elderly 

is and how that is exactly what this application needs. The 

focus of the application as presented was to provide an 

optimal experience with minimal effort. As a direct result 

of the minimal clicks, the flow of the application was 

extremely impressive, they stated. All of the testers knew 

exactly how to navigate through the application with 

minimal directions. There were some recommendations 

to improve the usability of the application. The most 

highly recommended tweak was to add support of 

multiple languages. This was requested due to caretakers 

or the elderly speaking Spanish or other highly popular 

languages as their primary form of communication and 

English as a second language. In doing so, this would 

make the application be applicable world-wide. 
 

 
C. COMPETITION 

 

Within the field of therapeutic apps for those 

with cognitive disabilities, there are a couple of 

competitors out there that can rival Pictural. However, 

not all of them are the same, and they all offer a different 

variety of features from one another across various 

platforms. 

 

On the Apple iOS App Store, there are currently 

two applications of the same type that stand out. One of 

these applications is called MindMate. This app includes 

games to improve the user’s cognitive abilities similarly 

to Pictural. In addition to this, it also includes nutritional 

advice and physical exercises to help people living with 

dementia in achieving a healthy lifestyle. It may also be 

used as a scheduler to remind users to take their pills, 
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brush their teeth, shower, and do various other daily 

activities.  

 
 

The picture above is an example of one of the games 

MindMate users are able to play. It consists of trying to 

put as many fruits as possible in the bin. 

 

Along with this on the App Store is BrainyApp, 

which was developed by Alzheimers Australia Inc and is 

quite different than Pictural. It is not a cognitive training 

and improvement app, but instead, it is prevention app 

which allows its users to learn and put to use techniques 

in order to help prevent Alzheimer's and dementia. It also 

includes a report tracker similarly to Pictural, which can 

help in keeping track of the user's progress over time. 

 

 
 

This image on the left is an example of kind of report 

people who are using BrainyApp will have access to in 

order to track their progress as they go along. The one on 

the right is a game the users can play using the 

application. 

 

On the other side of the spectrum in the Google 

Play app store for Android, there are also currently two 

apps that can compare with Pictural. One such app is 

called Memory Trainer. This app contains mental games 

to improve the user's memory, and it also utilizes a 

graphical report to track the user’s progress. While this is 

similar to Pictural, the main difference is that Pictural 

focuses more on picture based games where the images 

are specific to the user.  

 

 
 

This picture shows a quick overview of the main menu of 

the Memory Trainer App along with the kind of games its 

users are able to play to further develop their memory. 

 

The other app on the Google Play store is called 

Fit Brains Trainer. It includes games to stimulate the 

user’s mind, and it can be personalized to fit a specific 

workout. It also includes game reminders and reports, 

along with advice on how to improve the user's over all 

wellbeing. 

 

 
This screenshot shows a few of the games users of the  Fit 

Brains Trainer App can play to help them in remembering 

better. 

 

While a lot of competitors' apps have a lot of 

features, the fact that Pictural is kept simple is what 

makes it great. The competition focuses on improving the 

lives of others through various features such as 

scheduling and games, however they are not personalized 
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to each individual. The games they play are generic and 

open ended, while Pictural's game-mode focuses on 

individual pictures that are relevant to the user. Along 

with this, Pictural's GUI is simple and easy to use, so that 

the user won’t have any distractions, and will be able to 

concentrate all their effort to get real results. Due to 

Pictural being so straight forward, it will be easier to use 

in comparison to other apps where they have a hard time 

fitting everything in, which is essential for our targeted 

population. 

 

 
III. METHODOLOGY 

 

The idea behind the application Pictural is that 

it will be able to aid those suffering from cognitive 

disabilities by allowing them to see and read / hear about 

familiar pictures. Based on previous studies, it was found 

that by allowing a patient suffering from these cognitive 

disabilities to see and hear familiar triggers, the patient 

was then able to have better recollection than before these 

triggers were introduced. As an example, the 

documentary Alive Inside applied this idea to the field of 

music therapy [3]. With the research provided by them, it 

was seen that by allowing a patient suffering from 

cognitive disabilities to hear music from their childhood, 

they could recollect things that they could not prior to 

hearing the music. As a result, their findings provided a 

foundation for future research to work off of. 

 

With these findings in mind, the methodology 

behind Pictural allows for the patient to have customized 

boards of information, containing several pictures that 

can be chosen or taken by the user. If the patient is at a 

more advanced stage of dementia or Alzheimer's, then a 

caregiver or another close person may then be able to 

create the board for the patient. Along with each picture, 

the ability for the user to enter textually and vocally a 

description of the image will be added. The patient using 

the app may then be allowed to both see and hear 

information related to a familiar image. As a result, the 

patient may then have stimulation throughout their brain 

which may help retain and recall information more 

effectively, thus aiding in slowing down the advancement 

of whichever cognitive disability they may be suffering 

from. 

 

Along with the basic boards, the ability for the 

user to play a matching game will also be added. This 

game will be several questions (approximately 10 

questions per round), and will show an image from any 

of their boards at random. On the same area, there are Yes 

and No buttons, and a prompt asking if the image is a 

certain person or object that they have listed somewhere 

in their boards. The user can then choose yes or no in 

response to whether or not the image matches the 

description.  

 

After the set of questions is asked, the app will 

then record their date / time, and number of questions 

answered successfully. In doing so, with a regimented set 

of question-answering, a caretaker may then be able to 

track the advancement or declination of their symptoms 

over a period of time. 
 

 
IV. CODE ANALYSIS 

 

Coding for mobile apps, in general, is an 

ongoing process. The ultimate goal is to have as many 

features as possible work at an optimal efficiency, with a 

minimal amount of programming. However, as rapidly 

changing technology advances, there are always things 

that can be enhanced and transformed, as new ideas and 

techniques to complete a task are constantly improving 

and being discovered.  

 

Before creating an application, an aspiring 

programmer needs to survey needed resources and 

components. To develop an application that is to be used 

on Android, a programmer primarily has to know Java. 

With the use of Android Studio, a programmer is able to 

utilize the Android components that are provided to build 

and run applications, which are all written in Java. As a 

result, a programmer ends up with a Java integrated 

development environment (IDE) that includes several 

additions provided by the Android team, similarly to how 

a programmer may add a library or external package to 

their project. 

 

The primary way that Pictural, or most apps, 

functions are through the use of Activities and Fragments. 

Activities are the main portions of an app, thus essentially 

the backbone for the primary functionality. For example, 

when starting up an application such as Pictural, an 

activity that is denoted as the 'main activity' is initialized. 

This is the entry point into the application, which then 

allows for the user or programmer to do whatever is 

required. Furthermore, Activities can also be utilized for 

other major portions of an app. In Pictural, the main 

menu is an Activity, as well as the board menu and the 

user menu. This was chosen because these act similar to 

a hub, such as a center for directing towards other major 

portions of the application. These Activities are then used 

to store whatever data would be needed for these other 

portions to function properly, and would serve as the base 

for several methods that may be employed by other parts 

of the app. 

 

So what are “other parts of the app” discussed? 

These would be the Fragments that were mentioned 



A2-5 
 

earlier. Unlike the Activities, Fragments are applied as a 

type of sub-part of each activity, which would act as the 

main hub. Fragments are great for displaying information 

and being used as smaller means of delivering data or 

handling interaction, as an Activity is more expensive to 

utilize and keep track of. For example, when a user clicks 

on a board from the board menu, a Fragment is opened 

that displays whatever data is loaded for that particular 

board. Then, if the user clicks on a picture within that 

board, another Fragment is loaded that displays the 

information necessary for that particular item. In doing 

so, data may be flow and displayed easily with a minimal 

impact on system resources, as Fragments are light-

weight and easy to utilize.  

 

While these are the two main portions employed 

for displaying and interacting with the app, there is also 

the actual code within these portions that runs the app 

making completely functional. Generally, the code is 

simple and easy to follow, as the majority of the code 

revolves around the basic principles a programmer learns 

from Java programming, because all of the code is Java 

combined with the Android source development kit 

(SDK). Each variable and method within the code is 

documented so that any programmer would fully 

understand the reason something appears and its 

functionality. In general, the code simply works on a 

“click a button to have an event happen” basis, since that 

is the basic functionality of any app. This can be achieved 

simply by having a callback put into the code and linked 

to each button, and as a result, anything that a 

programmer may want to happen can be achieved by 

changing the code for each button’s callback method. 
V. APP PREVIEWS 

 

In this section, several screenshots showcasing 

some of the main parts of Pictural will be displayed and 

explained.  

 

 

In this image, the main menu is shown with 

certain user customizations applied to it. In the upper row, 

the three main buttons are displayed clearly and largely 

so that the user is able to see and click whichever one they 

may need to go to. Along with this, the current user is 

displayed in the bottom left, and the button to go to the 

user menu is displayed on the bottom right.  

 

 

Upon clicking the user menu button, a menu 

displaying all the current user profiles will be brought up, 

and the ability to add a profile will also be shown. From 

here, a user may choose whichever profile is their own, 

or they can add a new one if they are a first time user. 

Along with this, there is also always a ‘Guest’ user by 

default, and this user cannot be deleted. Each user has 

their own pictures, boards, GUI customizations, and 

game stats separated from one another. As such, each user 

may utilize the app in their own way, and they will not 

override or interfere with any other user's experience. 

 

 

 

In this image, the Settings section is displayed. 

This can be reached simply by clicking the Settings 

button on the main menu. From here, a user is able to 

change the button style, background color and 

background image that is to be displayed all throughout 

the app. Through the application of these customizations, 

a user may be able to change the app to a style that they 

are more comfortable with, and in doing so, they may 

have a better over-all experience in comparison to being 

forced to use a pre-defined style. Along with this, a user 
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is also able to log in or out of Facebook from this location. 

By doing this, they will then have access to their 

Facebook photos to put into their boards. 

 

 

The above image displays a sample of what a 

question on the Game Mode tab would look like. From 

here, a user is asked to identify an image from their 

boards by either saying 'Yes' or 'No', in response to 

whether or not the displayed image is the listed item. 

Along with this, the questions are also switched up every 

now and then, where instead of having to identify an 

image, the user will be asked a generic question from a 

pre-installed database of questions. On the top right, the 

user may access their previous game history, and can 

view their progress over a span of time.  

 

 

 

This photo displays one of the major features of 

Pictural: the graphing feature. After a user answers a 

question within the game mode, that data is stored and 

saved so that it can be read back later.  By doing so, the 

user – whether the patient or a caretaker – can be able to 

keep track of how many questions they were asked on a 

specific day, and how many they have gotten correct on 

that day. As a result, they will then be able to track their 

overall progress throughout a span of time. This can then 

serve as a solid basis as to whether or not they have been 

improving or declining over time, and furthermore may 

also help to prove the successfulness of Pictural as a 

therapeutic treatment in total. 

 
One of the final, major features of Pictural is, of 

course, the Photo Boards. Upon clicking the Photo 

Boards button from the main menu, the user is brought to 

the above image. From here, they may add a board, 

remove a board, or choose a board to view or edit. Each 

board is given its own unique name set by the user, and 

each of them will be displayed in the list above. Upon 

clicking the 'Remove Board' button, each of the items in 

the board list becomes red, to let the user know that they 

can delete whichever board they click. When a board is 

clicked in “delete mode”, the user is asked once more if 

they would like to delete the selected board, to which they 

can either respond yes or no. 
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In this image, a photo board that is titled 

‘family’ is displayed. Within it, the current images that 

have been chosen are displayed, along with a couple of 

blank ones that have yet to be filled. Upon clicking a 

filled image, another display will pop up, and it will show 

a larger version of the image as well as a text description 

that can be modified, and an audio button to record or 

play back an audio clip about the image. When clicking 

on a blank image on the board, the user will be prompted 

to either take a photo, or choose one that is currently on 

their device, or pick a Facebook photo if they have logged 

in with a Facebook account. After doing so, the user will 

then be prompted to designate a name for this photo, and 

they will then have successfully added it to their board. 

 

As previously mentioned, clicking on a filled in 

image will bring up a larger view of it, along with a text 

description to be modified and an audio recording that 

can be made about the image. Along with this, the name 

of the item that is shown is displayed on top so that the 

user may be able to read it. However, since some elderly 

patients may have trouble reading, the audio description 

is more likely a better bet for them. This allows for them 

to easily hear about what they are looking at, in a calm 

and familiar voice that they are used to. In doing so, they 

may then be stimulated cognitively, and may have a 

better time recollecting information about what they are 

seeing in front of them, and possibly even other 

memories. 
 

 

VI. FUTURE WORK 
 

As Pictural becomes further developed, it will 

require several periods of testing. The main applicability 

behind it comes from the boards and the quiz mode. With 

the use of the boards, a patient will be able to look 

through several familiar pictures, and be able to hear and 

see information about each picture. Through this theory 

combined with testing, it can be observed as to whether 

or not this idea will work. Based on past findings, the 

proposed outcome is that the patient will be able to recall 

memories with more ease, and will be able to regain over 

all cognitive stability. 

 

Alongside the board portion of the app, the quiz 

mode will allow for the patient to practice recalling 

information about familiar people or things. To further 

this idea even more, the addition of a database ODF pre-

made, generic questions has been added as well. With 

simple questions that ask things such as what month 

Christmas is in, the user will have a variety of both 

familiar and general knowledge that they may be tested 

on. Currently, these generic questions are all pre-

programmed into the app. However, the ability for a 

caretaker to add their own questions and answers will also 

be added into the app as well, which may further increase 

the variety of questions that a user can be asked. With 

testing applied to this portion of the app, the proposed 

idea is that the patient will be able to further increase their 

cognitive stability and memory recollection than with the 

boards alone. In addition to this, the scores from the quiz 

mode will be recorded and will be displayed in the form 

of a graph. As a result, the patient or the caretaker will be 

able to see if a regimented system of using the quiz mode 

– perhaps 10 questions a day – will yield an improvement, 

stagnation, or declination in the patient's cognitive 

stability. 

 

Lastly, the main thing that must be 

accomplished is a complete GUI overhaul. While the 

current graphics for it are not bad, they can definitely be 

better. With the addition of a graphics artist, the goal is to 

make the GUI more appealing and sleek than it currently 

is, and also add in more details to things such as the lists 

and buttons so that they have some depth to them. In 

doing so, the app will appear to stand out more, and may 

also allow for users to have an easier time figuring out 

what is what. 

 

With the findings from the future work 

performed, the main goal is to receive over all feedback 

on the app itself, and especially on the primary portions 

of it such as the boards and the quiz mode. In doing so, 

the application can be further developed and improved 

over time, and will eventually become a versatile tool in 

the field of telehealth, and in the field of cognitive 

therapy. 

 

 
VII. CONCLUSION 

 

The field of telehealth is one that is constantly 

expanding. With new technological innovations being 

brought to light each day, this generation is on the fore-

front of a new age of healthcare. From apps that allow a 

patient and a doctor to talk to one another and check vital 

signs from miles away, to apps that can simply keep track 
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of a person’s schedule, the emerging field is beginning to 

truly see it all. 

 

In the past, therapeutic treatments were often 

confusing and tiring, as a patient would have to go to 

some place – be it a clinic or a doctor’s office – and they 

would then have to sit down, work for a couple of hours 

on certain tasks, and then go home. For people under 

higher levels of stress, such as the elderly, this was 

definitely not an easy task, and it certainly was not always 

healthy for them either. With the development of the 

telehealth field, though, these problems started to become 

a thing of the past. No longer will patients have to travel 

from place to place, day by day, in order to seek 

treatment. Instead, they will only have to have access to 

a smart device – such as a phone or tablet – and a little 

time to spare. From the comfort of their own home, 

patients will now be able to work on their therapeutic 

treatments with ease and a lower level of stress. They can 

set their own schedules and start or stop as they’d like, 

and they can always have the ability to do such treatments 

whenever they may feel the need to. Apps such as 

Pictural are on the frontier of this new revolution, and 

they will continue to be further developed and explored 

as this field expands and transforms into a way of life. 

 

While Pictural is not alone in its field, it is 

definitely unique in what it does. As of this time, there 

are no  

other apps quite like it on the market. There are several 

that ask questions and can create reminders or schedules 

for the elderly, and can keep track of their medications  

for daily use; yet none of these other apps can truly 

compare to the uses of Pictural. With a simple and easy 

to navigate GUI, and the thoughts of both the patient and 

caretaker in mind, Pictural is truly a unique and one-of-

a-kind app. Through cognitive therapy that can both test 

and entertain the user, it is sure to keep the patients and 

caretakers alike happy and stimulated. In doing so, both 

the patients and caretakers may have a reduced level of 

stress, as they can both work on their own schedules and 

do whatever therapeutic remedies they would like to do, 

whenever they would like to do them.  
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