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ABSTRACT

Since people pay more attention to health issues, how to effectively diagnose potential diseases
becomes gradually important in that most of us are not physical experts. This paper proposes a
single collective app that offers solutions to both potential and diagnosed patients based on
machine learning. Users can use the app to evaluate their status by uploading their documents.
It is helpful to tell users the potential issues concerning health in advance.
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1. INTRODUCTION

Dementia is any decline in recognition that is significant enough to interfere with independent,
daily functioning. Dementia is best characterized as a syndrome rather than as one particular
disease [1]. Thus, doctors identify neurodegenerative diseases and conditions that cause
dementia-like symptoms as dementia. Neurodegenerative diseases occur when neurons lose
function over time and ultimately lead to cell death [2]. Since cells in the central and peripheral
nervous systems mostly cannot multiply or be replaced, the damaged cells remain impaired until
its death. Therefore, neurodegenerative diseases are progressive and incurable.

While the number of people diagnosed with dementia has increased in recent years, treatments
and medications for the symptoms have advanced. The main goal of professional treatments is to
serve as a buffer to improve dementia symptoms. An accurate diagnosis and medications can
boost levels of chemical messengers in the nervous system to help with areas like memory and
judgement. Although medical advancements certainly benefit patients, a better solution to the
escalating number of people showing dementia symptoms is to reduce the risk of developing
dementia when getting older.

A majority of middle-aged people or elderly without dementia are made aware of the statistics
and the situation. It is common knowledge among families that a healthier lifestyle can lessen the
possibility of developing dementia. Websites such as the Alzheimer's Society provides complete
guide to what people should or should not do for a stronger mind and body. Seniors are
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encouraged by their family members or caretakers to socialize more and to actively train
themselves through simple exercises. Activities mentioned above are valid and are used to
achieve the same objective. In addition, for those who are already experiencing dementia
symptoms, technological methods such as home monitoring devices and reminder messages aid
the caretakers when they are not around. In gratitude to specialized equipment, caretakers could
rest assured most of the time. However, there is not a single collective app that offers solution to
both potential and diagnosed patients.

2. CHALLENGES
2.1. Challenge 1: Inconsistent Activity on the Application

The first of many challenges to address are the inconsistency of the user utilizing the game
section of the application. In an ideal situation, the user is expected to play the games an equal
number of times every single day to ascertain the accuracy of the statistic. However, such a model
cannot be achieved in the real-life situation. Here are some of the variables to consider: the place
at which the user live, how much the user uses the phone, and if the user remember to open the
app. if elders live in an area with plenty of seniors like them who are mostly retired and have
abundant free time, then there is no need to worry about their daily socializing events. However,
unless they reside designated seniors’ areas or with their family, seniors have lesser chance to
meet other people. Typically, among average American adults, more socialization means less
phone screen time; it could be assumed the same for seniors. Each user is a different case
therefore each user spends an unpredictable amount of time of his or her phone and the app.

2.2. Challenge 2: User Progress

Medically, one’s brain cognitive function cannot be measured with certainty. The normally
accepted standard is to identify dementia by stages. For users without dementia, there is no scale
for them to see their progress with a perceptible system. Without a workable system, neither the
users nor their caretakers can identify problems early on. Although dementia can be identified
through certain physical symptoms such as mood swings and reduced concentration, it be prove
difficult if family members do not live close to users.

2.3. Challenge 3: Family Participation

Family participation is important whether the senior has or does not show dementia symptoms. It
counts as a form of encouragement for elders to keep living a healthier lifestyle and exercising
with regularity. Families and caretakers usually are aware of several potential risks the patients
might face while living away from them: inability to contact and getting lost. There is also this
worry that people with dementia will forget to use the application and results in wasting all
previous efforts.

3. SOLUTION

The best solution is a simple app that offers all of the components that can be useful to deterring
the growth of dementia. We will use data generated graph to accurately display progress and offer
information that will improve the overall health of seniors (Figure 1).
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Figure 1: Overview of the Application

3.1. Automatic Daily Sign in When User Meet Certain Requirements, Notify
Caretakers

Research suggests that spaced practices are more efficient that amassing a large amount of
attention in one time period[3] Thus, it is of high significance that seniors In order for seniors
who do not have dementia to come back daily and utilize the functions on the app, there needs to
be incentives that could provide benefits to them. The mobile application could set up a daily sign
in system at which the system automatically registers the user’s daily activity on the application.
Because each individual has its own schedule, we could assume that the amount of phone usage
could also be different. According to each individual’s average cell phone usage time, the
application can generate an estimated amount of time that each individual should spend in the
application (i'm not sure how). Each completed day could equal to one token and the tokens can
be the currency at which new games or recipes can be “unlocked”. Since this is targeted to seniors
who do not yet show dementia symptoms, we can assure that they will not forget to come back if
there are incentives present.

3.2. Utilize Users’ Statistics to Clearly Demonstrate the Progress

Another problem discussed was the fact that there is no way that progress can be shown.
However, by using the games data in the mobile application, the system can generate a line graph
that demonstrates the average progress that each user displayed. We could predetermine the point
systems in games and the mobile application calculates the final results that will be shown on the
graph. We could also predetermine the ranges that identify with each stage of dementia. This
could serve as a precaution for those who do not have dementia and also to notify caretakers if
one’s dementia stages have changed.
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3.3. Family App That Connects the Caretaker with User

Family involvement in dementia patients include various benefits, especially for long-term care
patients, family involvement can reduce the risk of infection and hospitalization [4]. Despite the
advantages of frequent visits and communal social engagements, there are always times where
families and caretakers don’t have the availability to visit. Due to this, one method to substitute
for the lack of family members is through a complimentary mobile application designed for
families and caretakers. For the security of dementia patients, it would be best if relatives are
aware of his or her whereabouts. In case of emergencies and in cases where certain phone
numbers are not pre-saved, the complementary application can aid with all the mentioned
situations. Through real-time tracking, the complementary application is able to determine the
location of users and to ensure their safety. The messaging system function in a unidirectional
way; the family member or caretaker can send texts on the application to remind certain activities.

4. EMPIRICAL RESULTS

In this data, the computer randomly generated a list of points that would model the points earned
in the game section of the application (Figure 2). The system than creates a scatter plot with a
best fit line that most accurately represents the tendency of the user from daily activities on the
application.
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Figure 2: Scatter plot of empricial results

5. RELATED WORK

The world is garnering its attention on the gradual increase of dementia patients and the impact
the condition has on families. Taking care of dementia patients of varying stages can take a huge
amount of time and effort and it also stress financial burdens on the families. Therefore,
prevention is by far the smartest to reduce such strain on all parties. There are papers that suggest
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prevention starting in childhood, starting from more childhood education, exercise, and retaining
social engagement [5]. Since hypertension correlates with cognitive decline and dementia,
treating hypertension in middle aged and older people can reduce the risk or delay the coming of
dementia. Recently, antihypertensive treatments can be seen as a way toward dementia
prevention. Results from therapeutic trials of two antihypertensive drugs suggest in the
prevention of cognitive decline [6].

Other independent factors such as strokes and concussions also contribute to the acceleration of
the development of dementia. Stratification by age could help to identify which intervention
contributes most in which age-range, taking into account the age-dependent relationship for
several vascular risk factors [7].

6. CONCLUSIONS AND FUTURE WORK

In this paper, we aim to provide an automated and customizable development solution for the
dementia prevention and deceleration community while supplying an application that keeps the
health conditions of the users as its first priority. Due to the global population that has the same
goal, mobile application that can assist with dementia symptoms could make a huge impact if
presented correctly. We currently have the prototype for the application but needs further
improvements on testing games efficiency and giving out information that require more
professional guidance. As in our future work, we will expand it to include more machine
generated data that can estimate daily time spent on application and programming more games
that would work as incentives for users.
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