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ABSTRACT
Dementia, being one of the leading causes of death worldwide, ne-
cessitates extensive research to develop specific types of diagnosis
and treatments. Because it is a neurological disorder, it affects more
than one region of the body and impairs the proper functioning
of the entire nervous system. Numerous studies throughout the
years have laid the path for the development of better technology
to precisely diagnose and treat dementia. Keeping all of these con-
siderations in mind, the research proposes a mobile application
comprised of intuitive and interactive user interfaces (UIs) for de-
termining the presence and severity of dementia in a person. To
attain this objective, firstly, human factors due to dementia were
revealed through literature review. Then, six activities or games
were designed and implemented through the design of interactive
UIs; and finally, we assigned scores to each activity to assess the
revealed symptoms, detect dementia, and measure the severity of
dementia.
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1 INTRODUCTION
Dementia is a syndrome in which there is a deterioration in cogni-
tive function [8]. Although it mainly affects older people, it is not
an inevitable consequence of aging [10]. Around 55 million people
have dementia worldwide, with over 60% living in low and middle-
income countries [46]. The number of dementia cases increases by
10 million every year [37]. And, it is anticipated that this figure
will increase to 78 million by 2030 and 139 million by 2050 [40].
Dementia is identified as the seventh primary cause of death in all
diseases and one of the major factors resulting in disability and
dependence of elderly people [23].

Dementia can start with forgetting things like appointments and
names, getting lost in familiar places, and having trouble in com-
municating. People with early dementia may also wander and ask
the same questions over and over [36]. In the later and more severe
stages of dementia, people may have trouble recognizing, need help
with daily tasks, and may experience changes in behavior, such
as aggression. Alzheimer’s is the most common type of dementia,
accounting for 60-70% of cases [29]. While age is widely recognized
as the most influential risk factor for dementia, not everyone will
develop the condition as a consequence of aging. Moreover, it’s im-
portant to acknowledge that dementia can affect individuals of any
age, and up to 9% of cases are attributed to young onset dementia,
which refers to the onset of symptoms before the age of 65 [44]. To
reduce the risk of cognitive decline and dementia, it is important to
exercise, eat healthily, control weight, avoid smoking and excessive
drinking, and maintain healthy levels of blood pressure, cholesterol,
and blood sugar. Other factors that increase the risk of dementia
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include depression, social isolation, cognitive inactivity, and air
pollution exposure [20, 30].

Intelligent or smart solutions have led to better personalized
care for people with different types of dementia like Parkinson’s
Disease or Alzheimer’s Disease [32]. In recent years, various ICT
applications and services have been developed to address memory
challenges and improve brain performance in individuals with de-
mentia. The goal of these applications is to use software tools to
detect and slow the progression of Alzheimer’s Disease, while also
creating cost-effective assistive systems [27, 31].

Dementia is a complex and debilitating disease that poses signif-
icant challenges in its detection and prevention. Despite the best
efforts of psychologists and healthcare professionals over the years,
accurately detecting dementia has remained elusive [17]. This is
due, in part, to a lack of experienced personnel, limited availability
of information, and prevailing social stigmas around mental health.
It has been observed that people prefer not to be diagnosed for de-
mentia due to social stigma in developing countries like Bangladesh.
An mobile application can be used to accurately detect dementia
without the person being aware of being tested. An application
interface providing good user experience can be more acceptable
and understandable for any person [5]. So, adopting interactive
mobile health applications may not only help extract the user’s
actual scenario but also achieve patient satisfaction with a good
user experience [15, 25]. However, with the advent of modern in-
formation technology, we are better equipped to detect it earlier,
estimate its severity, and offer better care to those affected. By lever-
aging modern technologies in the areas of detection, diagnosis, and
primary prevention, individuals can be provided interventions that
improve patient outcomes. Adapting a smartphone based solution
can be cost-effective, time-saving, and efficient approach [3]. This
would benefit families, communities, and healthcare systems alike.
Again, the effectiveness of such a system depends on proper balanc-
ing between usability and system functionality [26]. Therefore, the
objective of our study is to design an interactive and user-friendly
mobile application for determining the presence and severity of
dementia in an individual.

This article is organized as follows: a brief review of the related
research is depicted in Section 2. In Section 3, the researchmethodol-
ogy is described, including the study procedures. Section 4 presents
a detailed exposition on the conceptual design, defining scores of
each activity for dementia patients, and the development of the
prototypical application. The core results, implications, limitations,
and avenues for future research are presented in Section 5.

2 LITERATURE REVIEW
We thoroughly analyzed the prior research, and found several detec-
tion techniques such as using unsupervised cognitive assessments,
inductive transfer learning, analyzing acoustic patterns, and ma-
chine learning, among others. Next, we provide an overview of the
most promising approaches for detecting and assessing dementia,
which can be useful for healthcare practitioners and researchers
seeking to stay up-to-date with the latest advancements.

In [34], Perin et al. discussed that the unsupervised assessments
were able to detect cognitive impairment in individuals at risk for
Alzheimer’s disease and that the assessments were reliable over

time. The study also suggested that web-based registries can be
an effective way to identify individuals at risk for Alzheimer’s
disease and to monitor changes in their cognitive health over time.
The findings have implications for the development of web-based
tools for identifying and monitoring People who are more likely to
develop Alzheimer’s disease. In another study [24], Mirheidari et
al. described the development of an Intelligent Virtual Agent (IVA),
which were capable of conducting a cognitive assessment through
conversation with the user. The IVA was tested on a group of older
adults, and it was able to detect early signs of dementia with high
accuracy.

H Rubiani et al. presented a system that utilizes received signal
strength indicator (RSSI) for activity recognition in order to detect
early signs of dementia [38]. The system was designed to monitor
the movements and activities of elderly individuals in their homes
for the detection of changes in activity patterns. The collected data
was then used to identify early signs of cognitive decline and de-
mentia. The authors proposed that their system had numerous
advantages over other methods, such as low cost, non-invasiveness,
and ease of use, and holds great potential for early detection and
monitoring of cognitive decline and dementia. Another method of
detection was found in a study [39], which discussed the use of in-
ductive transfer learning for the detection of Alzheimer’s dementia
and its severity. The authors proposed a deep learning model that is
trained on multiple data modalities, including MRI scans, cognitive
assessments, and demographic information. The model is designed
to transfer knowledge from one modality to another, allowing for
improved performance in detecting early signs of Alzheimer’s de-
mentia. The authors evaluated the performance of their model on a
dataset of individuals with and without Alzheimer’s dementia, and
the results showed that their model outperformed existing methods
in detecting dementia and predicting its severity.

Moisés et al. presented a systematic review on the use of smart
conversational agents for the detection of neuropsychiatric disor-
ders, including depression, anxiety, and dementia [33]. The authors
described the current state of the art in the field, highlighting the
smart conversational agents as a tool for early detection and mon-
itoring of these disorders. This review analyzed the methodolo-
gies used in previous studies and discussed the advantages and
limitations of using smart conversational agents for the detection
of neuropsychiatric disorders. The authors concluded that smart
conversational agents showed promising results in detecting early
signs of these disorders and have the potential to improve the accu-
racy and efficiency of screening and monitoring in clinical practice.
López et al. explored the use of cognitive games on smart TVs for
patients with Parkinson’s, Alzheimer’s, and other types of dementia
[22]. The authors conducted a study to evaluate the usability and
effectiveness of games for patients with dementia, and collected
data from the patients’ interactions with the game. Through the
use of various statistical analysis techniques, including descriptive
statistics, linear regression analysis, and cluster analysis, the au-
thors were able to analyze the collected data and identify patterns
and trends. The results of their analysis showed that the cognitive
games were well-received by the patients and provided useful data
for assessing cognitive abilities.

Hernandez et al. described the development of a system to detect
anxiety manifestations by analyzing acoustic patterns in patients
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with dementia [12]. The authors noted that anxiety was a common
symptom in patients with dementia, and that detecting anxiety
could be difficult due to the communication challenges faced by
patients with the disease. The developed system used a combination
of acoustic sensors and machine learning algorithms to identify
patterns in the patient’s speech and vocalizations that may indicate
anxiety. The authors reported that their system achieved promis-
ing results in identifying anxiety manifestations in patients with
dementia. The very same authors in another study, described the
design of a smart microphone system that uses machine learning
algorithms to detect anxiety in patients with dementia [13]. The
system was designed to be non-intrusive and passive, allowing for
continuous monitoring of patients in their natural environment.
The authors discussed the technical details of the system, including
the design of the microphone array, data collection and preprocess-
ing, and machine learning algorithms used for anxiety detection.
The article also described the study design for evaluating the system
and its performance in detecting anxiety in patients with dementia.

Juneja et al. discussed the use of Internet of Medical Things
(IoMT) devices in early detection and care of dementia [16]. The au-
thors presented a roadmap that outlines the key challenges, oppor-
tunities, and solutions in the application of IoMT in the detection,
management, and prevention of dementia. They also highlighted
the importance of a multidisciplinary approach involving health-
care providers, caregivers, and technology developers to address
the complex challenges of dementia care. Liu et al. discussed the
design concepts of electronic medical tools [21] for the early de-
tection and assessment of dementia. The authors explored various
technologies that could be used to develop these tools, including
wearable devices, smartphones, and electronic health records. They
also discussed the importance of developing tools that were easy
to use and non-invasive, and that could provide accurate and re-
liable data to healthcare professionals for the early detection and
assessment of dementia. The article provided an overview of the
key design principles that should be considered when developing
these tools and offered some recommendations for future research
in this area.

Despite numerous studies on the detection, diagnosis, and prob-
able prevention of dementia, practical implementation of such sys-
tems remains limited in many parts of the world. Existing systems
are often expensive, require high technical expertise, and are tai-
lored to specific types of dementia. Furthermore, most current
systems may not be applicable for the developing countries as the
designs do not address the unique economic and contextual fac-
tors. Intuitive mobile UIs that consider these factors and address the
unique challenges of detecting and diagnosing dementia are needed.
Therefore, this research aims to develop an easily understandable
mobile UI to aid in the early detection and severity analysis of
dementia.

3 METHODOLOGY
The development of a system for detecting dementia involved a
comprehensive approach that took into account various factors
such as causes, effects, and demographics of affected individuals.
The process can be broadly divided into six steps. Firstly, the mo-
tivation and problem statement was identified. Next, a number of

articles as well as online materials were reviewed to gain a deeper
understanding of the disease, including studying patients from di-
verse age groups and levels of severity, which helped to identify
prominent features that define the three classes of severity and com-
mon techniques used by professionals to detect dementia. Then,
some activities were designed to evaluate the different functionali-
ties of the brain and determine the presence of dementia. After that,
a scoring system with numerical value was also proposed, where
each activity was given a certain weight. Based on this score, the
presence and severity of dementia in a patient could be determined.
A prototypical UI was developed where the appropriate responses
of the participants for each activity can be recorded. The interface
was designed in a way that it did not indicate to the participant
that it was a cognitive activity, but rather a fun activity to engage
in.

4 DESIGN AND DEVELOPMENT OF THE
FRAMEWORK

This section briefly describes the design of the framework and the
development of the prototype. Firstly, the symptoms of dementia
were revealed through content analysis; then activities were de-
signed to detect the symptoms; thereafter scores were defined for
each activity for assessment. Finally, a prototype was developed
using mobile application development tools.

4.1 Revealing The Symptoms
While there may be various opinions on how to categorize dementia
and its associated symptoms, existing research identified three
main categories that are widely accepted by both the Alzheimer’s
Association [4] and the Alzheimer’s Society [41]. These categories
are commonly referred to as mild or early, moderate or middle, and
late or severe stages of the disease. The classification along with
the diseases are shown in Figure 1.

4.2 Proposed Activities
The key features of the proposed system center around the user-
friendly cognitive activities and the decision-making algorithm.
These activities are designed to be easily taken by the user, and the
algorithm categorizes the user’s cognitive states.

Through analysis of the methodologies used to detect and cate-
gorize the extent of dementia, it was discovered that these existing
methods mainly focus on six key cognitive activities as included in
the proposed conceptual framework (see Figure 1).

• MemoryActivity:Memory loss is a key symptom of demen-
tia [6], it is crucial that the system assesses the participant’s
ability to recall both short-term and long-term memory. In
the early stages of the disease, individuals may experience
difficulty recalling recent events or conversations, and they
may struggle to remember names, places, and faces. As the
disease progresses, memory loss becomes more severe, and
individuals may lose the ability to recognize familiar people
or places, recall important events in their life, or carry out
routine activities such as dressing.
The Memory Activity assesses a participant’s ability to re-
member common things such as faces, objects, addresses, or
songs. This activity determines how long the participant can
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Figure 1: Concept Mapping for Designing Dementia Detection System

retain information. It shares some similarities with Mem-
Trax, a visual screening tool designed to assess and monitor
memory and cognitive function [42]. The activities involve
arranging a set of previously shown pictures, deriving units
of measurement, identifying colors and people, and answer-
ing math or history questions. Progression to the next activ-
ity is contingent upon answering all questions correctly [see
Figure 2(a)]. The system presents a unique activity where
users are shown a series of pictures in a particular sequence
for approximately 30 seconds [see Figure 2(b)]. After this
period, the pictures disappear, and the user is required to
arrange them in the same order as displayed before. Cor-
rect picture placement are notified to the user using a green
background along the border of the picture while the wrong
answer is shown using red. Points are awarded for success-
ful completion of the activity, while incorrect placements or
delayed responses lead to deductions.

• Word Assimilation Activity: Hearing loss can be one of
the symptoms of dementia and is mostly found in people
of old age who also suffer from linguistic dilemmas which
slowly disrupt their cognitive performance [18]. The Word
Assimilation activity evaluates a participant’s communica-
tion abilities. It examines how well the participant can as-
semble words to communicate and his/her depth of language
skills. The activity typically instructs the participant to find
similar words, change sentences, transcribe audio into text,
and other related activities. If the success rate is below 50%,
the activity is considered a failure, and the participant is
given a limited number of attempts to answer all questions
correctly [see Figure 2(c)]. After completing the allotted
attempts and answering all the questions, the activity pro-
gresses to the next stage.
Word Assimilation activity as an audio-based activity, the
user is presented with a 1–2-minute audio clip and asked to
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Figure 2: (a) Flow chart for memory activity (b) UI for memory activity (c) Flow chart for word assimilation activity (d) UI
for word assimilation activity (e) Flow chart for object detection activity (f) UI for object detection activity (g) Flow chart for
communication activity (h) UI for communication activity (i) Flow chart for situational activity (j) UI for situational activity (k)
Flow chart for perception activity (l) UI for perception activity



Conference’17, July 2017, Washington, DC, USA Husna and Shopnil, et al.

listen carefully [see Figure 2(d)]. Following this, the user is
required to identify a particular group of words from the clip
and write down ten words in the provided blank box. The
user’s success is determined by the number of words they
can correctly identify within 60 seconds and the number of
attempts they make. If the user fails to identify more than
50% of the words or exceeds the time limit, the activity is re-
peated. This process ensures that the user has sufficient time
to listen to the audio clip and accurately identify the required
words. This activity is designed to assess the user’s auditory
memory and ability to recall specific details from an audio
stimulus. This can be a crucial aspect of cognitive function,
particularly for individuals at risk of or with dementia, as
auditory memory plays a vital role in daily communication
and cognitive processing. Therefore, incorporating this ac-
tivity into the system could provide a more comprehensive
evaluation of the user’s cognitive abilities.

• Object Detection Activity: The use of object detection has
widely been a means to detect dementia, especially among
people of old age [19]. The objective of the overall activities
is to evaluate the participant’s ability in specifying an object
shown in front of him/her. The Object Detection Activity
assesses the participant’s ability to identify certain objects
and distinguish them from others. This activity not only mea-
sures a person’s memory but also their analytical abilities.
The activity prompts the participant to identify common
objects or their parts, identify outliers, discern their proba-
ble uses, or even draw an object based on a given hint. If a
question is answered incorrectly, the participant is given ad-
ditional chances to answer correctly [see Figure 2(e)]. Once
all questions have been answered, the activity comes to an
end.
This activity presents the user with a series of images and
each having four possible name options, and the user is
required to correctly identify the appropriate name for each
object. Success in this activity is dependent on the user’s
ability to accurately identify all of the objects within a 25-
second timeframe [see Figure 2(f)]. In the event that the user
is unable to complete the activity within the allotted time, the
activity is repeated. This activity evaluates the user’s ability
to recognize and name objects, which is a crucial aspect of
cognitive function, particularly for individuals at risk of or
with dementia. As such, it provides valuable insights into
the user’s cognitive abilities and can contribute to a more
comprehensive assessment of their overall cognitive health.

• Communication Activity: As dementia may have signifi-
cant effects on a person’s ability to communicate, it is essen-
tial to include a activity that evaluates this capability in order
to detect the presence and severity of any cognitive impair-
ment [11]. Previous studies and activities have demonstrated
the ways in which dementia can disrupt the normal flow of
communication skills in an individual, highlighting the need
for a comprehensive evaluation of cognitive function.
The CommunicationActivity consists of conversationswhere
the participants get to choose an appropriate reply. It evalu-
ates how a person behaves with others and how they express

their feelings. By using greetings or asking simple conversa-
tional questions with multiple probable answers, the activity
calculates the values of each response provided by the par-
ticipant and progresses to the final activity [see Figure 2(g)]
The activity presents the user with a set of five hypotheti-
cal conversational questions, along with a list of responses.
The user is required to select the appropriate response for
each question within a 70-second time-frame [see Figure
2(h)]. The activity is completed once all questions have been
answered. Through this activity, the user’s ability to compre-
hend and respond appropriately to conversational cues are
evaluated, which is an important aspect of cognitive function.
By assessing the user’s ability to understand and respond to
a range of conversational scenarios, this activity provides
valuable insights into the user’s overall cognitive abilities,
particularly their communication and social skills. As such,
it can be a useful tool for evaluating cognitive function and
identifying cognitive impairments.

• Situational Activity: Several studies on dementia have ex-
plored the impact of a situational model and how patients
respond to it [45]. While the activity included in the system
has significant differences, it shares the goal of examining
an individual’s cognitive abilities in relation to a particular
situation. The Situational Activity presents the participant
with specific dilemmas to gauge their judgment, sense of
morality, and reliance on intuition. The activity primarily
assesses a patient’s moral standards and judgment through
various scenarios that often ask for the participant’s opin-
ion and evaluation. The options for opinions are typically
presented as either right or wrong, and the participant must
answer all questions correctly to proceed to the next activity
[see Figure 2(i)].
The activity presents the user with various scenarios or situ-
ations and poses questions related to the given context. The
user is required to select the appropriate options that best
answer the questions based on their judgment within an
80-second time-frame [see Figure 2(j)]. The activity contin-
ues until all the questions have been answered. This activity
aims to assess the user’s ability to reason and make decisions
based on given scenarios, which is a critical aspect of cogni-
tive function. By evaluating the user’s judgment in response
to different situations, this activity can provide valuable in-
sights into their cognitive abilities, including their ability to
problem-solving and think critically.

• Perception Activity: Assessing a participant’s own per-
ception can be a critical factor in detecting the presence of
dementia [7]. By including activities that evaluate percep-
tion, the system can classify the degree of dementia. As such,
the Perception Build-Up Activity delves into the participant’s
inner thoughts. It seeks to understand the participant’s views
on life, certain events, people, and activities, providing in-
sight into how the participant views the world in their own
way. The activities evaluate not only a person’s response
time, but also their knowledge, level of self-care, behavior,
manners, and etiquette. This is accomplished by recording
all responses to the questions posed to the participant [see
Figure 2(k)].
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Table 1: Score Distribution

Ser Activities Total
Points Time Score Activity Score Weight Final Score

Activity
Time (sec) Point Scoring Point Scoring

1 Memory Activity 10 40 5 Per 8 seconds deduct
1 point

5 Add 1 point for each correct option 1.250 12.50

2 Word Assimilation Activity 15 60 5 Per 12 seconds deduct
1 point

10 Add 1 point for each correct option 0.500 07.50

3 Object Detection Activity 10 25 5 Per 5 seconds deduct
1 point

5 Add 1 point for each correct option 1.000 10.00

4 Communication Activity 15 70 5 After 30s deduct 1 point
for each 10s 10 2 points (based on options) for each

question. 1.250 18.75

5 Situational Activity 15 80 5 After 40s deduct 1 point
for each 10s 10 2 points (based on options) for each

question. 1.500 22.50

6 Perception Activity 10 540 5 After 300s, deduct 1 point
for each 60s 10

Evaluation based on keyword match:
> 75% word hit = 5 points
60-74% word hit = 4 points
45-59% word hit = 3 points
30-44% word hit = 2 points
15-29% word hit = 1 points
< 14% word hit = 0 point

2.875 28.75

Grand Total 100

During the activity, the user is presented with a topic or
situation and instructed to read it carefully. Once they have
understood the topic, they are provided with a blank sheet
to write their opinions or thoughts about the topic within
a time limit of 9 minutes [see Figure 2(l)]. The system then
terminates the activity once the user submits their response.
This activity not only evaluates the user’s ability to compre-
hend a given topic or situation but also their critical thinking
skills and ability to express their thoughts and opinions co-
herently and effectively. The activity can provide valuable
insights into the user’s cognitive and communicative abili-
ties, which can be used to detect the presence and severity
of dementia.

By implementing these six key activities, the proposed system will
be able to detect and categorize a participant’s cognitive states.
The decision-making algorithm of the system will then provide an
assessment of the participant’s condition in a user-friendly manner.

4.3 Defining Scores to Activities
An empirical study was carried out to define score to each activity
to determine the level of dementia. Table 1 shows the scoring for
the activities for cognitive assessment.

4.3.1 Participant Profile: To define the scores, a series of activities
were conducted on a diverse group of participants who were invited
through emails and phone calls. A total of 20 participants with
various degrees of cognitive impairment were invited. Among them,
3 were healthy individuals (having no dementia symptoms) and
rest 17 had mild to severe symptoms of dementia. 3 were below the
age of 10 years, 5 were between 11 to 20 years, 5 were from 20 to
35 years of age and the rest were above 70 years.

4.3.2 Study Procedure: The study sessions were conducted by fol-
lowing these steps:

• The participants were briefed about the purpose of the study.
They were also briefed about the whole study procedure.

• Consent was taken in printed form to ensure privacy and
confidentiality.

• The whole session was recorded (both audio and video) for
further analysis.

4.3.3 Data Analysis And Findings: The scoring system was de-
signed to not only focus on the options selected by the user, but
also on the time taken to select them (Table 1). This was deemed
crucial, as dementia can impact not only an individual’s thought
process but also the reaction speed and accuracy of their mind [2].
The number of points awarded for each activity was determined
based on the time taken, with the points ranging from 10 to 15.
The system has implemented a deduction of points for delayed
responses in each activity, with varying time limits for each activity.
The options chosen by the user are given a score of 1 point, except
in cases where there are partially correct options in situational or
communication activities, which may be awarded 2 points. In the
perception activity, the calculation of the score is based on finding
common keywords between the user’s response and a collection of
keywords associated with the specific question stored in the sys-
tem. The more the number of keywords in common, the higher the
score assigned to the user’s response. To determine the appropriate
weighting for each activity, careful consideration was given to the
relative importance of each activity in detecting and monitoring
dementia. Research has consistently shown that perception is a pri-
mary indicator of dementia [43], and accordingly, it was given the
highest weight. The results of the activities taken by the selected
individuals indicated that over 97% of healthy individuals scored
above 85, while those with mild symptoms had a minimum score
of approximately 60, and elderly individuals with visible signs of
dementia scored slightly over 30.



Conference’17, July 2017, Washington, DC, USA Husna and Shopnil, et al.

Table 2: Categorization for level of dementia

Ser Obtained
Score

Category

1 85-100 Healthy
2 60-85 Mild Dementia
3 30-60 Moderate Dementia
4 00-30 Severe Dementia

4.3.4 Categorization: Based on the score the user obtains from the
games, four categories were designed to define a user (Table 2). If a
person makes 85 to 100 score, he/she will be defined as a Healthy
person while a Mild Dementia will be considered for the score of
60 to below 85. Again, if a person achieves score of 30 to below
60, he will be defined as Moderate Dementia patient and in case of
00 to below 30, it will be Severe Dementia. After the completion of
the game, the user will be given with the decision in accordance
with the achieved score. Suggestions from clinical psychologists,
from a well-known Dementia Care organization that focuses on
dementia research and diagnosis, were also considered to fine tune
the activities and scoring.

4.4 Development of the Prototype
The prototype was designed and developed using Flutter, an open-
source mobile app development framework that uses the Dart pro-
gramming language and Android studio. For every activity, a single
interactive UI was developed. This system was developed through
several mobile games on activities that measure completion time
for each game on activity. For example, one of these games is the
Perception game, which presents patients with a scenario and asks
them to describe what they see. Based on the patient’s response,
the game calculates a score. The score for each patient is based on
how many of the keywords they correctly identify. This score pro-
vides feedback to patients on their performance and can help them
identify areas where they need improvement. Overall, the proposed
mobile games on activity provide an engaging and effective way to
measure patients’ cognitive abilities and provide feedback on their
performance.

4.5 Comparison with Existing Diagnosis Tools
At present, the detection and treatment of dementia primarily rely
on traditional medical approaches such as clinical assessments, cog-
nitive testing, and pharmacotherapy [9]. While these approaches
have shown success in managing the symptoms of dementia, there
is a notable lack of technological tools and interventions available
for early detection and intervention. Despite the growing inter-
est in developing innovative solutions for detecting dementia, the
current landscape of available technologies is relatively limited.
Cognitive assessments such as the Mini-Mental State Examination
and Montreal Cognitive Assessment remain the gold standard for
diagnosing dementia, with imaging techniques such as MRI and
PET scans used to detect brain changes associated with the con-
dition [1]. While there are promising developments in the use of
wearable devices and mobile applications for tracking cognitive
function and behavior, their efficacy and reliability for detecting

and diagnosing dementia are still being evaluated. As such, medical
treatments such as medication and therapy remain the primary
approach for managing the symptoms of dementia [35].

Our proposed system for detecting dementia through mobile UI
has the potential to make a significant impact in this field. One of
the key advantages of the proposed system for detecting dementia
through mobile UI is to offer early detection and intervention for
individuals with cognitive impairment. By providing accessible and
easy-to-use cognitive tests and games, the system can empower
individuals to monitor their cognitive function and detect early
signs of dementia before seeking medical attention. The proposed
system uses games and cognitive tests that users can play without
realizing they are being tested for dementia. This approach reduces
user anxiety, which can lead to more accurate and reliable data col-
lection. By providing a user-friendly interface, the system enhances
the user experience and promotes engagement.

5 DISCUSSION AND CONCLUSION
The research developed an interactive mobile interface that incor-
porated six cognitive activities designed to identify the presence
of dementia and categorize its severity into three different states.
The severity symptoms were identified through an extensive re-
view of scientific research articles, as well as consultation with
expert professionals in the field of dementia research and treat-
ment. The cognitive activities were specifically designed to assess
different cognitive functions that are affected by dementia, includ-
ing memory, perception, communication, language and situational
assessment. The scoring system used in these activities was devel-
oped based on previous works related to the topic of this research,
ensuring that the results obtained were both reliable and valid.

The use of our proposed system could lead to earlier detection
of dementia, allowing for early interventions and improved out-
comes. Early detection is particularly important as it can provide
individuals with more treatment options and help them to plan
for their future care. The mobile interface provides a convenient
and accessible way for individuals to track their cognitive abili-
ties over time. This could be particularly beneficial for individuals
who may not have access to specialized healthcare services or who
may be reluctant to seek medical help. By tracking their cognitive
abilities, individuals could detect any changes or decline in their
cognitive function, allowing for early intervention. The develop-
ment of an interactive mobile interface for detecting dementia could
reduce the burden on healthcare systems. By providing a simple
and easy-to-use tool for dementia detection, healthcare providers
could diagnose and manage the condition more efficiently, free-
ing up resources for other areas of need. Lastly, the research also
has implications for the development of future technologies for
dementia management and treatment. By incorporating cognitive
activities and assessments into mobile applications, researchers and
healthcare providers could develop more personalized and effective
treatment plans for individuals with dementia.

Although the development of an interactive mobile interface for
detecting dementia is a promising approach, there were some limi-
tations in the research that need to be considered. One limitation is
the categorization of dementia into three types, which may be much
broader in real life. As dementia is a complex condition that can
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manifest in many different ways, it may be difficult to accurately
classify it into just three categories. Future research could consider
more detailed categorization based on specific symptoms and cog-
nitive impairments. Second, while the cognitive activities used in
the mobile interface were developed based on previous research
and consultations with expert professionals in the field, the frame-
work upon which the activities were built was not publicly tested
or verified. This lack of validation could affect the accuracy of the
results obtained through the mobile interface. Further assessment
and validation of the cognitive activities and the framework used to
develop them would help to address this limitation. The user inter-
face that was developed may not be as attractive or user-friendly for
individuals of all ages and abilities. The UI was primarily designed
with a focus on functionality, rather than aesthetics. Additionally,
involving a diverse group of individuals for usability evaluation of
the system and incorporating user feedback could help to improve
the usability and accessibility of the interface. Designing a more
engaging and visually appealing UI would be more appealing to
users of all ages and cognitive abilities.

Cultural factors carries carry significant implications for both
participants and UI designers [14]. Cultural differences are may
impact the way participants interpret and respond to the scenarios
presented in the activities [28]. For example, certain cultural beliefs
or values may influence how a participant perceives a particular
scenario, which could impact the accuracy of their responses. Again,
language barriers could also be a challenge, particularly if partici-
pants speak a different language than the one used in the UI. This
could impact the accuracy of the scores and make it more difficult
to provide feedback to participants. Accessibility issues for elderly
participants could also be a challenge. Some elderly participants
may have difficulty using mobile devices or understanding the in-
structions provided in the games. This could impact their ability to
complete the games accurately and could limit their participation
in the study. Future research may focus to implement a variety
of strategies to address the limitations and challenges related to
cultural differences, language barriers, and accessibility issues in
implementing the proposed system. For example, to address cultural
differences, scholars could conduct research to identify common
cultural beliefs and values that may impact participants’ interpreta-
tions of the scenarios presented in the games. To address language
barriers, scholars could incorporate multilingual options into the
games, allowing participants to select their preferred language.To
address accessibility issues for elderly participants, researchers
could design games that are more intuitive and user-friendly, with
larger text and buttons that are easier to read and navigate.
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