i ") Check for updates |

Proposal for a Parent-Child Mutual Dementia Preven-
tion Brain Training Application Based on a Modified
Double Diamond Process: Social and Psychological
Theory and Reward Setting

Minchae Kim', Sanghee Park*
‘Department of Visual Design, Master, Kyung Hee University, Yongin, Korea

*Department of Visual Design, Professor, Kyung Hee University, Yongin, Korea

Abstract

Background  As societies enter a super-aged era, dementia has emerged as one of the most critical
issues affecting the elderly population. While many existing solutions focus on cognitive training alone,
this study offers a unique perspective by emphasizing the motivational role of parent-child interaction
in promoting dementia prevention behavior. The primary objective of this research is to develop a brain
training application that incorporates emotional support from adult children as a key driver for sustained
engagement among elderly users.

Methods The study employed a modified Double Diamond process, with particular emphasis on
the Discover and Define stages to ensure a deep understanding of the problem and user needs. Research
methods included in-depth interviews with older adults and their children, field observations, focus group
discussions (FGDs) with healthcare professionals, and expert consultations. These insights guided the
application’s design and development.

Results The outcome of the study is “Match,” a brain training application that operates through
linked versions for parents and adult children. The app’s structure is built on the insight that emotional
messages from children act as a significant source of motivation for elderly users. When adult children
upload supportive messages, parents encounter them as rewards during their brain training sessions. This
emotional feedback loop enhances user engagement and encourages continuous use of the application.

Conclusions  The application’s usability was validated through expert and user feedback, showing
strong potential to support consistent brain training among the elderly. The study successfully
demonstrates how the Double Diamond process can be adapted as an effective design methodology to
address complex social problems, with the final contribution being the development of the “Match”
application and —not the methodology itself.
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1. Background and Research Methods

1. 1. Purpose of Study
As society enters an era of super-aging, the issue of dementia has emerged as a significant
social concern. As of 2023, the number of dementia patients in South Korea has surpassed
one million and is projected to reach 1.42 million by 2030. This trend underscores the
importance of dementia prevention and the necessity for related research. Dementia extends
beyond a mere health issue; it has evolved into a social problem, making dementia prevention
a critical undertaking at a national level within an aging society(Jhu 2020). In line with this
trend, studies related to social applications such as digital healthcare applications are being

actively pursued.

However, current research in the design field regarding social design processes or service
design aimed at dementia prevention is relatively scarce. Design serves as a powerful tool
for problem-solving and can provide new approaches to social issues. This study aims to
examine the issue of dementia from the perspective of design and planning, combining this
social issue with design thinking to create design outcomes that embody social value. In
this context, the application (hereinafter referred to as ‘app’) has been conceptualized as an
output for problem-solving. Furthermore, at the process level, the ‘Applied Double Diamond
Process’ undertaken to derive the project outcomes is proposed as a new social design

process.

1. 2. Research Methodology
This study follows the Double Diamond process, a methodology in service design, but has
been adapted by placing greater emphasis on the ‘Discover-Define’ phases. This approach
aims to facilitate a comprehensive research stage that fosters a broad investigation of social
issues that need resolution and a deep understanding of the users involved. It is characterized
by the simultaneous exploration of social and psychological theoretical backgrounds before
proceeding to the planning phase. In each stage, in-depth interviews and shadowing, among
other research methodologies, were employed to derive a profound understanding, leading to
ideation based on the insights gathered, which solidified the app’s concept and functionality.
By systematically implementing the initially planned adaptive Double Diamond process, we

were able to develop an app that promotes sustainable usage for elderly users.

In the first diamond of the project, during the Discover phase, we extensively explored
various issues related to dementia and conducted desk research and field research to
investigate the surrounding environment and current conditions. During the desk research,
we analyzed dementia-related problems and the role of brain training as a preventive
measure, as well as reviewed case studies of similar applications. During the field research,
we conducted in-depth interviews with senior users and their adult children as stakeholders
and performed shadowing to understand the mobile device usage patterns of the senior
generation. Next, in the Define phase, we defined the core of the problem based on the data
collected during the Discover phase and articulated a direction for addressing it. A persona
was established based on the research results to create a customer journey map and identify
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pain points. Using techniques such as HMW (How Might We), we derived comprehensive
insights based on the research findings and identified pain points. To realize social value
through human-centered problem solving, we conducted a literature review in the fields
of social and psychological studies related to problems, needs, and insights throughout the
Discover and Define phases to seek sustainable solutions. Additionally, we aimed to delve
deeper into the stages of the first diamond to establish a clear direction for problem solving.

In the development phase of the second diamond, we established ideas and concretized
them to solve the defined problem. During this phase, we explored various solutions based
on the problem-solving direction set in the previous stage, and defined the app’s core and
detailed features. Subsequently, we designed wireframes for systematic app implementation
and created a prototype. In the design process, we referenced preliminary materials such as
UI design guidelines tailored for the senior generation to enhance visual quality and ensure
usability. In the final delivery phase, we conducted usability and usefulness validation
processes involving users and experts regarding the end product of the implemented app.
Throughout the entire second diamond phase, we sought to enhance the completeness of the

final output through iterative modifications and enhancements.
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Figure 1 Applied Double Diamond Process

The core characteristic of this Applied Double Diamond Process lies in its emphasis on
integrating social and psychological theories with field research during the first diamond
phase. This approach enables the generation of deeper insights and expands the weight of
the Discover and Define stages to establish a solid and well-grounded planning foundation.

The proposed process is expected to serve as a valuable framework for developing design
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outcomes that realize social value and offer innovative solutions to complex societal

challenges.

2. Theoretical Background

2. 1. Brain training and dementia prevention: necessity of motivation for
dementia prevention
Dementia refers to a complex set of symptoms in which a normally developed brain is
damaged or deteriorated due to external causes such as acquired trauma or illness, resulting
in a general decline in cognitive functions such as intelligence, learning, and language, as well
as higher-order mental functions. It primarily occurs in old age and is currently considered
one of the four leading causes of death, following heart disease, cancer, and stroke, making
it a critical neurological disorder (Korea Disease Control and Prevention Agency National
Health Information Portal, https://health.kdca.go.kr/). The most traditional method of
preventing dementia involves evenly training the six major cognitive domains to activate
the entire brain. These six cognitive domains include attention, language ability, calculation
ability, spatial-temporal ability, memory, and executive function. Language and calculation
skills activate the left hemisphere of the brain; spatial-temporal ability stimulates the right
and posterior parts of the brain; and executive function tasks stimulate the anterior region of
the brain(Na, 2024).

While it is important to know the correct methods for preventing dementia, it is equally
crucial to consistently and continuously implement dementia prevention behavioral
guidelines. In 2014, a research team led by Professor Hong Chang-hyung of the Department
of Psychiatry at Ajou University Hospital and Professor Lee Kang-soo of the Department of
Psychiatry at Gangnam CHA Hospital conducted a dementia prevention program (commonly
known as the ‘Gold Medal Project’) for 460 elderly individuals at the Suwon Mental Health
Center. The program rewarded elderly participants who adhered well to dementia prevention
lifestyle guidelines with gold medal stickers. The study revealed that cognitive decline
was less prominent in the group incentivized with the gold medal symbol. This research
project highlights the importance of ‘motivation’ in encouraging elderly individuals to
consistently practice dementia prevention behavioral guidelines and participate voluntarily
in activities(Park, 2014). Particularly, cognitive training and activities require repeated
participation, and if there are no motivating factors, there is a significant likelihood that
participation will cease. Therefore, it is essential to encourage elderly individuals to perceive
dementia prevention activities as positive experiences that can lead to long-term behavioral

changes.

2. 2. Mobile Applications as Tools for Dementia Prevention
Mobile applications (hereinafter referred to as mobile apps) are software programs that
operate on mobile devices such as smartphones and tablets, contributing to users’ convenient
lifestyles through a variety of functions. Mobile apps are utilized across multiple fields,

including information provision, social networking, entertainment, and healthcare, with
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the advantages of accessibility and portability. In accordance with these benefits and
characteristics, there are numerous apps developed specifically targeting elderly users. A
typical example is digital healthcare apps that efficiently track physical activities, record
heart rates or sleep patterns, and remind users of medication times. In other words, mobile
apps can have a positive impact on enhancing the quality of life for elderly users in terms of
healthcare management, fostering social connections, and increasing convenience.

The characteristics of mobile apps provide opportunities for solving issues related to
dementia prevention. Currently, various government agencies, local governments, dementia-
related centers, and senior community centers, including those in Seoul, are implementing
programs aimed at dementia and elderly welfare initiatives for prevention; however,
public awareness remains relatively low, and several challenges persist. One of the most
frequently cited issues in senior leisure welfare facilities is the limited space and aging
infrastructure(Song, Song, and Lee, 2021). In light of this, mobile apps that can be used
anytime and anywhere without the constraints of time and place, as well as interference
from others, can alleviate the inconvenience of seniors having to travel to specific locations at
designated times, and may also reduce the burden on seniors who are reluctant to engage in

social interactions and activities, thereby offering new possibilities for dementia prevention.

3. The First Diamond; Discover and Define

In the initial stages of the Double Diamond process, specifically the ‘Discover’ and
‘Define’ phases, research plays a pivotal role in identifying the essence of the problem and
understanding user needs. However, to effectively address social issues in a human-centered
and user-centered manner, it is essential to move beyond superficial investigations of
problem situations and behaviors to conduct multidisciplinary and comprehensive inquiries
that encompass social, psychological, and humanities dimensions. Human behavior is shaped
not merely by the fulfillment of needs but by a complex interplay of various factors including
psychological motivations, social relationships, and cultural backgrounds. Therefore, an
understanding of social and psychological theories can significantly enhance the ability
to grasp and analyze user behavior. Additionally, an understanding of the underlying
psychological mechanisms and social contexts of user behavior is crucial for fostering
sustainable and meaningful user experiences. Consequently, this study aims to expand the
emphasis on the Discover-Define stages during the execution of the Double Diamond process
for solving social issues, while simultaneously incorporating an understanding of social and
psychological concepts and theories.

3. 1. Understanding the Problem: Desk Research on Dementia
A comprehensive analysis of various research findings related to dementia and its prevention
has laid the groundwork for problem-solving. The desk research conducted regarding the
prevalence of dementia, the level of awareness about dementia, and guidelines for dementia

prevention can be summarized as follows.
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First, in terms of the current status of dementia incidence, according to the Future Population
Projections by Statistics Korea, South Korea is expected to enter a super-aged society by
2025. The number of dementia patients is projected to increase from 833,000 in 2020 to
3.023 million by 2050. Dementia is rapidly increasing with the aging population and has
established itself as one of the most prevalent age-related diseases (Statistics Korea, 2023).
In other words, dementia should be addressed as a societal issue that requires solutions from
multiple perspectives, and realizing social value through such efforts is crucial.

Second, in terms of public awareness of dementia, a survey by the Korean Society for the
Prevention of Cardiovascular and Cerebrovascular Diseases found that dementia ranked
highest (34.4%) among the illnesses most feared by the public. In addition, a dementia
awareness survey conducted by the research team at Myongji Hospital revealed that there
is significant fear surrounding dementia, indicating a strong need for campaigns and
educational efforts to improve awareness and interest among younger generations (Myongji
Medical Foundation, 2021). Therefore, it is necessary to develop strategies that alleviate
public fear of dementia and increase awareness among younger age groups. Educational and
promotional efforts related to dementia prevention should be strengthened particularly for
younger people.

Lastly, since dementia is a complex disease related to the overall decline in cognitive function,
with various causes and prevention methods, it is not sufficient to rely on conventional,
one-size-fits-all solutions. To provide effective preventative strategies, research should be
grounded in validated findings from the medical domains of neurobehavioral science, brain
function, cognitive science, and psychology. The following sections summarize the literature

reviewed based on this perspective.

First, from the perspective of brain nutrition management, one of the most significant causes
of dementia is mitochondrial dysfunction. To reduce the oxidative stress that damages
mitochondria, it is important to avoid alcohol, smoking, and stress. Dietary improvements,
such as adopting a “brain-reset ketogenic diet,” are also essential(Hwang et al. 2020).
Second, from a medical and neuroprotection perspective, memory Third, in terms of
temporal lobe activation—a brain region essential for memory, language, emotion, and
perception—positive stimulation through meaningful experiences and recording memories
via photos, videos, or journaling is recommended.

Fourth, to optimize brain function, one should think positively, spend time with uplifting
individuals, and maintain regular contact with loved ones (Daniel G. Amen, 2000).

Fifth, from the perspective of managing neurobehavioral symptoms, non-pharmacological
interventions such as praise, repetition, and encouraging participation in daily activities are
effective in reinforcing appropriate behaviors (Korean Dementia Association, 2017).

Sixth, in addressing the root causes of cognitive decline, depression—identified as an
independent risk factor for dementia—must be treated promptly (Sophia Wang et al., 2018;
Byers & Yaffe, 2011).

Based on these findings, four key strategies for dementia prevention were identified: (1)
promoting positive experiences and enhancing self-esteem, (2) implementing brain-training
techniques to improve memory, (3) fostering ongoing social interaction and participation,

and (4) managing stress, maintaining proper nutrition, and receiving psychological therapy.
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Figure 2 Desk Research about Dementia Prevention

3. 2. Understanding the Existing Market; Analysis of Dementia-Related
Application Cases
The objective was to analyze the overview and user reviews of existing dementia prevention
apps to identify the characteristics, advantages, and disadvantages of the dementia
prevention applications currently available in the market. First, an analysis was conducted
on three dementia prevention applications currently available in South Korea: Dementia
Check, a comprehensive mobile portal for dementia screening; Descartes, which offers
memory games and brain age tests; and Sylvia, an app that provides cognitive training and
self-assessment tools for dementia patients. The findings from the analysis are outlined
below, with references to the reviews on Google Play, the App Store, and One Store for the
advantages and disadvantages.

Table 1 Analysis of Dementia-Related Application Cases (1)

Dementia Check’ Decartes’ Silvia’
Developed by the Ministry of

Health and Welfare and Central

Prevents dementia through
memory games and brain age

Offers self-assessment,
cognitive training games,

Key Dementia Center. Offers dementia tests. Provides self-diagnosis, medication management, expert
Features risk check, brain health trainer, digital exercises like yoga and consultations, and personalized

caregiver services, and a missing  audiobooks, and brain training programs for dementia

person guide. games. prevention.

Provides useful information . . Features reminders for

. . R S . Includes various physical I .

including brain training, caregiver X . medication, enables training after
Pros S exercises and medical knowledge.

support, and missing person - . . - assessments, and offers weekly

' Enjoyable with multiple activities. .

guides. expert consultations.

Dpes not display dementia check Subscription model can be costly. Expert consultations require

history or results. Lacks actual S . payment. Ul may be hard to
Cons Limited game variety and no free

brain training via the health
trainer.

trial affects credibility.

understand. Training games lack
updates and are repetitive.

Next, for international examples of dementia prevention apps, we analyzed three
applications: CogniFit, a leading U.S.-based brain training app that provides entertaining

cognitive games; BrainHQ, developed by Posit Science to offer neuroscience-based brain
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training; and a Dementia Prevention App developed as a supplementary service by Taiyo
Life Insurance in Japan. The analysis is summarized below, with strengths and weaknesses
assessed based on reviews from Google Play, the App Store, and related press materials.

Table 2 Analysis of Dementia—-Related Application Cases (2)

‘Cognfit’ ‘BrainHQ’ ‘Taiyo Dementia Prevention App’
Offer_s_saenpﬁ_cally designed Provides neuroscience-based Supports dementia prevention
cognitive training games. L DA .
. . training by Posit Science. as a supplemental service by a
Key Assesses brain function and .
. . Enhances memory, speed, Japanese insurance company.
Features provides personalized programs . R . R
X . attention, and includes brain Includes brain games, health
using neuroscience-based . . . .
flexibility programs. advice, and lifestyle guidance.

algorithms.

Analyzes cognitive ability in
detail and provides personalized
training. Engaging games and
credible research-backed content.

Combines brain training with
overall wellness support. Offers
benefits to insurance members,
boosting retention.

Based on brain plasticity. Offers
clinically validated content with
high scientific credibility.

Pros

Game style may feel monotonous. Simple interface with repetitive Only available to insurance

S patterns can be boring. Full subscribers or has limited access.
Cons Lacks long-term motivation. . R i A S
o . . access requires paid subscription  Lacks scientific validation and
Limited features in free version. N R X L
and is relatively expensive. clinical proof.

An analysis of six dementia prevention applications—three domestic and three international—
revealed that while these apps focus on enhancing cognitive functions and health
management, they fall short in encouraging sustained user engagement. The Korean apps
Dementia Check, Descartes, and Sylvia offer brain training and health features, but suffer
from user attrition due to paywalls and repetitive content. Dementia Check, although free,
is primarily diagnostic and lacks preventive or training functions. Meanwhile, international
apps like CogniFit, BrainHQ, and the Taiyo Dementia Prevention App provide cognitive
training based on scientific research but face limitations in motivation, interactivity, and
accessibility. CogniFit and BrainHQ rely heavily on score-based feedback, which lacks long-
term motivational impact, while the Taiyo app restricts access to insurance policyholders.
Ultimately, these apps prioritize cognitive training, but their lack of emotionally driven
motivational elements hampers sustained usage—emerging as a common limitation across
the board.

3. 3. Understanding the Elderly Population: Research on Social and Psychological
Aspects
Dementia, a chronic condition primarily affecting the elderly, progressively impairs brain
function and diminishes cognitive abilities. To effectively grasp the multifaceted behaviors
of the elderly, the core users, it necessitated an understanding of social and psychological
theories. This aimed to provide a deeper insight into user behavior patterns and psychological
mechanisms. The foundational theories related to the behavior and psychology of the
elderly, along with the characteristics of the elderly as manifested in social and psychological

contexts, can be summarized as follows.
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Table 3 Content of research on social and psychological theory

O EEER EG Research Content

Theory
- Aging leads to narcissistic injuries due to various losses (biological, psychological, social)
- Maintaining self-esteem becomes a key task for older adults.
Theory of - Self-esteem is supported by economic stability, health, and strong social relationships.
Heinz Kohut - From the perspective of social support, beneficial interpersonal relationships for the elderly are
formed through personal and group networks, such as spouses, children, and siblings, which
provide meaningful social connections(Dan Blazer, 1998).
- In old age, learning opportunities decline, causing detachment and isolation.
Socialization - Social losses increase: reduced income, morale, and increased dependency.
and Role - To prevent isolation, social relationships must be rebuilt.
Transition - Cassel (1976) argued that when older adults receive feedback, information, and guidance, they

are better able to understand and adapt to continuously changing social networks.

- Although lifespan limits remain stable, more people now live longer and healthier lives.
- Staying active is essential for successful aging and life satisfaction.
Activity Theory - Activities should go beyond routine maintenance and be meaningful.
- This suggests that not only has lifespan increased, but individuals now generally experience later
stages of life in better health(Fries, J. F., & Crapo, L. M., 1981).

- Older adults experience reduced social interaction due to both individual and societal factors.

- Social exchange is maintained when perceived benefits exceed costs.

- The social value of older adults depends on their societal contribution vs. support costs.

- Such interactions are among the universal values of human society, shared by both human
nature and the social order(Kim, 2019).

- The primary factor determining the status of older adults is the balance between their
contributions to society and the costs incurred to support those contributions(Kim, 1999).

Social
Exchange

To ensure that the elderly consistently practice guidelines for dementia prevention and engage
in ongoing cognitive training, effective methods to induce behavioral change are essential.
Therefore, it is necessary to understand the psychological and social factors that sustain
their participation in dementia prevention activities voluntarily. The social and psychological
concepts and theories discussed below, including the concept of social support, incentive
theory, self-determination theory, reinforcement theory, and socioemotional selectivity

theory, explain the various motivations and mechanisms that drive human behavior.

Table 4 Contents of research on social and psychological theories related to motivation

Concept and

Research Content
Theory

- Social support involves a network of relationships (family, friends, etc.) that provides emotional
fulfillment and practical assistance.

- Social Support refers to the intricate network of relationships with family, friends, and others
that facilitates the exchange of information and assistance, thereby fulfilling emotional needs.
(Zimet, Nancy, Sara and Gordon 1988).

- Social support refers to meaningful, appropriate, and protective feedback received from one’s
environment, which helps individuals effectively cope with intermittent or ongoing stressors.
(Blazer, 1982)

- The effectiveness of support depends on whether it is perceived or actually utilized in times of
stress.

Social Support

- A behaviorist motivation theory where external rewards or punishments guide behavior.

Incentive - Divided into positive incentives (approach motivation) and negative incentives (avoidance

Theor motivation).
Y - Specific behaviors are prompted by external rewards (Korean Psychological Counseling Center,
2022).
- Explains motivation along a continuum from intrinsic to extrinsic regulation.
- Self-determination Theory posits that an individual’s behavior is regulated according to their
Self- A X . R .
- level of autonomy or self-determination, and this regulation can be explained as a continuum of
Determination intrinsic and extrinsic motivation(Jeong & Jang, 2015)
Theory, SDT § &jans, :

- Older adults may become discouraged and experience reduced life satisfaction when they feel
they are not in control (Rodin, 1986).
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- Rooted in Skinner’s operant conditioning model.

- Depending on the type of stimulus, reinforcement is categorized into reward and relief(Ma &
Baek, 2014).

- ‘Reward’ involves providing a strengthening stimulus to enhance positive behavioral responses,
while ‘Relief” entails the alleviation of an aversive stimulus to boost positive behavioral
responses

- Common examples of social reinforcement include praise, smiles, reassurance, and physical
expressions of affection. In this context, “deep understanding” is considered the greatest gift
one person can offer another(Carl R. Rogers, 1955).

Reinforcement
Theory

- Posits that older adults prefer positive emotional content, aiding emotional regulation and well-
being.

- Emphasizes the role of future time perspective in shaping emotional goals.

- As individuals enter old age, maintaining emotional satisfaction and well-being becomes a life
goal, resulting in the normalization of emotional regulation to align with this objective(Nam,
2016).

Socioemotional
Selectivity
Theory

3. 4. Understanding the User: Field Research Targeting the Senior Generation

and the Younger Generation
3. 4. 1. In—depth interviews with senior users

In order to understand the perspectives of seniors on dementia, as well as their efforts and
experiences related to dementia prevention and their awareness of dementia prevention
applications, we conducted in-depth interviews targeting this age group, which is the
stakeholder most likely to face dementia-related issues. We aimed to facilitate a natural
communication process to elicit responses aligned with the project’s objectives from the
senior population. The criteria for the survey subjects were limited to seniors aged 65 and
older, a demographic known for its high incidence of dementia. From April 1 to April 5, 2024,
the researcher personally conducted in-depth interviews with a total of 8 individuals at three
senior centers.
The purpose of the interview was threefold: 1) to understand the perspectives of the elderly
regarding dementia and dementia prevention, as well as their related experiences; 2) to
ascertain whether they have experience with dementia prevention apps and to gather
feedback on their usage; and 3) to gain in-depth insight into any discomforts and areas for
improvement related to their various experiences with dementia prevention. Accordingly, the
interview questions were formulated, and the key responses gathered after conducting the

interviews have been summarized below.
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Table 5 In-depth Interviews with Seniors
Questionnaire Questionnaire Summary of Key Responses

- ‘Ofcourse dementia is a terrible disease.’
- ‘| am not afraid of dementia itself. However, the thought

Understanding of causing my adult children to suffer makes me believe |

. What are your thoughts or must not contract dementia.’
perspectives on o : . N
X opinion on dementia? - ‘No one knows when or how dementia might suddenly
dementia . . . .
come upon us, but if | were to be diagnosed with dementia,
| would have to accept my fate.’

- ‘I must not get dementia.’

- ‘I have looked up many methods for preventing dementia,
but I end up only searching for information and and not
putting anything into practice. | did stop drinking alcohol,

Have you had any specific though.’
Identifying efforts to  experiences in making efforts - ‘My son and daughter-in-law once got me a book about
prevent dementia to prevent dementia? If you dementia prevention, but | am not sure if it was helpful. |

do, what were those efforts? try to engage in conversations as much as possible.’
‘Rather than focusing specifically on dementia prevention,
| strive to maintain a generally healthy diet.”

‘I don’t really live with an awareness of dementia.’

Are you aware of or have
Assessing awareness —experienced participating
of existing dementia  in dementia prevention
prevention programs  programs organized by the
government or corporations?

- ‘I’'m not particularly interested in this topic.”

- ‘I wouldn’t be interested in going unless people say the
programs work.’

- ‘Itis a hassle to go so far.’

Identifying | didn’t even know such thing existed

. . Do you have any experience - ‘l only use my phone to text’
experiences of using R ; . . N L , L,
. . using a dementia prevention - ‘I have tried using it upon my daughter’s recommendation
dementia prevention 2 . . Lo
N application? - ‘I do not remember clearly, but | have tried using it once
applications s
before.
Identifying Will you share your feedback 'I had become qu|tf3 accustomed to my mobile phone, so
.\ . . it was easy and enjoyable to use. However, after three
additional need or regarding dementia . .
. . . consecutive days, it became bothersome, and | stopped.
requirements on prevention apps, if you have N S ; I
. . A S Once | ceased using it, | didn’t feel a strong desire to pick it
dementia prevention  tried it? (positive aspects, P
- ; up again.
applications areas for improvement, etc.)

- ‘I think apps that share recipes is more fun.’

3. 4. 2. In—depth interviews with the adult children of the elderly
To explore the perceptions related to dementia and the experiences of adult children
regarding their efforts to prevent dementia in their parents, we conducted in-depth
interviews with three individuals from the 30s to 40s age group. The criteria for the subjects
included being adult children of senior-generation parents who are at high risk for dementia,
and their ages were restricted to between 30 and 55 years. From April 4 to April 7, 2024,
the researcher engaged in one-on-one communication with a total of seven subjects. While
we primarily aimed for face-to-face interviews, in cases where that was not feasible, we

conducted the interviews using phone calls or KakaoTalk.

The aims of the interviews were: 1) to understand the perceptions of the 30s to 40s age group
regarding dementia, 2) to gather experiences related to their efforts in preventing dementia
for their parents, and 3) to ascertain the existence, opinions, and usage experiences of
dementia prevention applications. Accordingly, we structured the interview questions and
summarized the key responses gathered after the interviews as follows.
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Table 6 In-depth Interviews with Children of the Elderly

Intent of Question

Understanding
perspectives on

Questionnaire Summary of Key Responses

- ‘Dementia is an illness that one should never contract.’
- ‘Dementia is more frightening and terrifying than cancer’

What are your thoughts or - ‘I can hardly bear to imagine my parents suffering from

opinion on dementia?

dementia dementia to the point that they can no longer recognize
the family members.’
Do you have any experience - ‘As people say, the source of all ailments is stress, so |
making special efforts strive to minimize any situations that may cause stress.’
Identifying efforts to to prevent your parents - ‘| offered any guidelines for dementia prevention that |

prevent dementia

dementia? If you have looked up.’

undertaken such efforts or - ‘| often emphasize the importance of sufficient sleep and
are currently doing so, what healthy eating habits, and urge my parents to put them
measures did you take? into practice.’

Assessing awareness
of existing dementia
prevention programs

- ‘I tried it on my mobile phone and thought it would be
helpful as a preventive measure for my parents, so |
installed it on my parents’ phones as well. But | noticed
they deleted it shortly thereafter.’

- ‘| was aware that there are brain training applications, but
| haven’t used them because | assumed they would only
offer clichéd training exercises.’

- ‘I have recommended the use of these apps because |
believe it is super helpful that the brain can be easily
activated using a mobile phone app.’

Have you ever encouraged
your parents to try a
dementia prevention
application? Additionally,
what is your motivation

or path that led you to
encounter such applications?

Identifying
additional need or
requirements on
dementia prevention
applications

- ‘| deleted it because the application installation and trial

If your parent(s) have version of the brain training were the only free features.’

experience on using these - ‘It seems that my parents did not consistently use it,
applications, | would indicating that the app does not guarantee interest or fun.’
appreciate any feedback - ‘The font size on the screen is smaller than expected,

on them. (positive aspects,
areas for improvement, etc.)

making it difficult for my parents to use, and they also
mentioned that they found it challenging to understand
what the buttons and icons represented.’

3. 4. 3. Shadowing the Digital Device Usage Patterns of the Senior Generation

To assess the smartphone familiarity and usage attitudes of elderly individuals, a one-hour

shadowing observation study was conducted with two seniors at a senior center, with their

consent. The purpose of the shadowing was to 1) understand the usage attitudes and behavior

patterns of the senior generation regarding digital devices, and 2) identify moments when

seniors feel discomfort or enjoyment while using applications. The overview and results of

the shadowing can be summarized as follows.

Table 7 Overview of the Senior Generation Shadowing

Shadowing Target

7 Seniors (In-depth
Interviewees
+ 3 people)

Location of Sessions Session Date / duration Purpose of Shadowing

Understanding the senior
generation’s digital device
usage attitudes and

Senior Center in Suwon City 2024.4.1. / 2hrs

6 Seniors (In-depth
Interviewees
+ 4 people)

behaviors /ldentifying
moments when the senior
generation experiences

Senior Center in Daegu City 2024.4.3./ 1.5hrs

Cons

discomfort or joy while using

Senior Center in an Apartment L
applications.

Complex Located in Daegu City 2024.4.5./1.5hrs
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Table 8 Result of Shadowing
Behavioral Patterns  Result of Shadowing

1) When using a mobile phone, the individuals often talk to themselves and displays a certain
lack of patience.
2) The most frequently used applications are KakaoTalk, Photo Gallery, and YouTube. For
communication, KakaoTalk is used more often than text message applications.
Usage Patterns of 3) When watching YouTube videos, the sound and screen brightness are set to the maximum
Mobile Applications level. The attention span of watching the videos is approximately 10 minutes, during which
the individuals tend to keep the volume high while directing their gaze elsewhere.
4) When using applications such as KakaoTalk and Naver, a magnifying glass is often used to
read small texts.
5) They tend to struggle to maintain focus on a bright screen for extended periods.

1) Seniors do not check their push notifications regularly.
2) Among various notifications, the response speed to their children’s KakaoTalk replies was
the quickest.

Phone Calling
Behavioral Patterns

Other general
mobile phone usage
patterns

1) Seniors use mobile phones together when they meet up.
2) The mobile phone battery is kept charged at all times.

Additionally, brief interview was conducted regarding mobile phone usage following the
shadowing session, where respondents were asked, “When do you find the most joy in
using your phone?” The answer consistently reflected that the participants felt happiest
during video calls with their adult children (or grandchildren) or when sending photos via
KakaoTalk, which all other shadowing subjects agreed with. Through observing how elderly
individuals interact with digital devices and applications, we gained insights that “while
the senior generation faces limitations in maintaining prolonged focus on mobile phones
as a digitally vulnerable population, they demonstrated quick response times and high
engagement levels when receiving news from their adult children or viewing photos on their
devices. Moreover, we gained further insight that there is a need for UI screen designs that

consider the physical characteristics of the senior generation.

3. 4. 4. Summary of Field Research Findings
The results of the field research utilizing in-depth interviews and shadowing methodologies
are summarized as follows. First, the elderly were making efforts to prevent dementia,
primarily engaging in practices that were feasible within their daily lives. Additionally,
dementia prevention apps were not considered familiar or approachable by the elderly,
and users who had experience with these apps generally evaluated their sustainability
negatively. Second, most adult children in their 30s and 40s had experiences of trying to
aid their parents in dementia prevention, and given their relatively young demographic
characteristics, they were aware of the existence of dementia prevention apps. They had
experiences of encouraging their parents to use these apps due to the convenience of apps
that are not constrained by time and space However, they mentioned that drawbacks such
as the paid subscription model, inconvenient usability, and the lack of motivation, led them
to give low ratings to the effectiveness of dementia prevention apps. Finally, the elderly, as a
demographic vulnerable to digital devices, had limitations in maintaining prolonged focus on
their phones; nonetheless, they exhibited quick response times and high engagement levels

while receiving news from their adult children or viewing photographs on their phones.
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Figure 3 User Research & Shadowing

3. 5. Utilizing Methodology; Identifying Pain Points based on Customer
Journey Mapping
To gain a more detailed and systematic understanding of the experiences that senior
users may encounter, and to derive user-centric ideas, we created personas and ‘customer
journey maps’. By analyzing various data collected through research, interview content, and
shadowing results, we aimed to identify user needs, motivations, and behavioral patterns,
while also discovering common patterns or characteristics. Subsequently, we developed a
hypothetical persona that reflects the representative traits of each user segment, aiming
for it to align closely with actual senior users, and then constructed the customer journey
map as outlined below. Based on the goals, behavior patterns, and characteristics of the
persona extracted from field research, we established the key stages of utilizing the dementia
prevention app and mapped the actions, emotions, and thoughts of the persona at each stage.
Throughout this process, we identified the touchpoints at which the persona interacts with

the app and outlined the potential pain points that could arise at each touchpoint.

Subsequently, a virtual persona was created to reflect the key characteristics of each user
segment that is closely aligned with actual senior users. Based on this persona, a customer
journey map was developed as outlined below. The major stages involved in using the
dementia prevention app was established by utilizing the goals, behavioral patterns, and
traits derived from field research, which creates a mapping of the actions, emotions, and
thoughts of the persona at each stage. During this process, interaction points between the

persona and the application were identified, along with potential issues at each point.
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Figure 4 Persona & Journey Map

The results of the customer journey mapping revealed two key pain points. First, the
currently available dementia prevention apps result in dissatisfaction among users from
the senior demographic in terms of UX/UI. While the app has the advantage of providing
convenient brain training, older users experience discomfort due to the cumbersome UI and
repetitive, uniform training methods. Secondly, the existing dementia prevention apps lack
a reward system and motivational elements that encourage sustained use. This deficiency
makes it challenging to maintain continued engagement, leading to disillusionment with the
dementia prevention experience. Therefore, it is essential to develop dementia prevention
apps that address these pain points.

3. 6. Establishing Insights and Problem-solving Direction: ‘Support from Adult
Children’ as a Reward
This study employed the HMW (How Might We) method based on field research and
customer journey map pain point analysis to derive a creative problem-solving direction. As
a result, the key challenge was defined as motivating elderly users to continue using dementia
prevention applications consistently. Most existing dementia prevention apps adopt a score-
based feedback system aimed at enhancing cognitive abilities. However, this approach
provides only a sense of accomplishment and lacks the depth required to serve as a long-
term motivational factor. This limitation is particularly evident among older adults who are
less familiar with digital technology—score increments alone are often insufficient to sustain
engagement. Thus, a stronger motivational mechanism was necessary. To address this, the
researcher analyzed the moments when seniors most actively engage with smartphones.
Previous findings indicated that the moment when older users most actively use their
smartphones is when communicating with their adult children. This suggests that the
elderly are more engaged not merely during cognitive training tasks, but when they receive
emotional satisfaction through encouragement and support from their adult children.
Based on this insight, this study proposed a core solution that offers communication with
adult children as a form of reward within the brain training process. By introducing the
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concept of emotional motivation—an element absent from existing dementia prevention
apps—the goal was to move beyond basic score feedback and instead utilize emotional
bonding as a means of fostering sustained engagement.

To validate the effectiveness of this concept, several social-psychological theories related
to elderly motivation were applied. First, according to Social Support Theory, emotional
support provided by adult children positively influences the psychological well-being of
their parents, thereby helping them sustain consistent behaviors. In addition, both Incentive
Theory and Socioemotional Selectivity Theory suggest that receiving messages or support
from one’s adult children can act as an extrinsic reward that enhances emotional satisfaction
and, in turn, fosters motivation. Furthermore, through the application of Self-Determination
Theory and Reinforcement Theory, emotional exchanges with adult children serve as ongoing
motivational stimuli for elderly users, reinforcing positive perceptions of brain training and
increasing the likelihood of sustained participation.

In conclusion, the application was designed not simply around a score feedback system, but
rather on a novel approach that utilizes “emotional connection with one’s child” as the core
motivational factor. Unlike existing dementia prevention apps that focus solely on cognitive
training, this approach incorporates emotional family interactions, thus functioning as a

practical and emotionally engaging solution that can effectively trigger user behavior.

POV (Point Of View)

Efforts Of The Elderly To
Prevent Dementia
They Prefer Methods That Can Be Easily Practiced In Daily Life And
Generally Rate The Current Dementia Prevention Applications As
Having Low Sustainability.

Efforts Of The Younger Generation To Support
Their Parents' Dementia Prevention
They Are Aware Of The Existence Of Dementia Prevention
lications But Rate Their Effectiveness As Low.

Elderly People's Patterns Of Using
Digital Devices
They Struggle With Maintaining Focus When Using Digital
Devices, But Show High Engagement When Viewing
Updates Or Photos From Their Children.

Current Discomforts With Dementia
Prevention App UX/UI
The Current Dementia Prevention Apps Often Receive Complaints
Due To Issues Like Paid Features, Technical Errors, And Small Text
Size In Their Ul Design.

Low Sustainability Due To
Lack Of Motivating Factors
Current Dementia Prevention Apps Lack Motivational Elements
That Encourage Continuous Use.

HMW (How Might We?)

How Can We Develop A New Dementia Prevention App That Addresses

_— The Shortcomings Of Existing Services While Promoting Effective Dementia
Prevention Through A Mobile Application?
How Can We Develop A Dementia Prevention App That Effectively
_ Reduces Concerns And Burdens About A Parent's Dementia Risk While

Offering Strong Preventative Benefits?

How Can We Design A Service That Enhances Focus And Engagement For

e Senior Users When Using The App, Similar To The Level Of Concentration They

Have When Viewing Messages Or Photos From Their Children?

How Can We Design The Ul To Ensure That Senior Users

—_— Can Perform Brain Training Exercises Easily And Comfortably,
Without Experiencing Any Inconvenience?
How Can We Identify The Factors That Motivate Senior
e —

Users To Encourage Their Continued Use Of The Application?

Ideation To Address User
Needs And Resolve Pain
Points

Seniors Become Immersed In +
Using Their Mobile Phones
Primarily When It Involves
Communication With Their
Children.

Figure 5 Insight
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4, The Second Diamond; Develop and Deliver

4, 1. Establishment of the application concept and features
In accordance with the sequential process outlined above, it is noted that communication
with adult children, along with their encouragement and support, can serve as significant
rewards for enhancing the happiness of the senior generation. Accordingly, a reward system
was developed in the app to display adult children’s and grandchildren’s faces. As a result, a
system of two interconnected apps was devised: one for parents and one for adult children.
When adult children leave encouraging messages, audio, photos, or videos in the their version
of the app, parents are presented with these reward elements each time they engage in
brain training through the parents’ version of the app, thus providing sustained motivation
for their training efforts. The reward system offered by the app can provide psychological
satisfaction to senior users by enabling them to experience emotional connections with their

adult children, extending beyond mere cognitive training.

After defining the app’s core concept and functionalities, each feature was planned, and
an app name and slogan were created to convey the service’s value clearly. Under the
fundamental feature of “providing motivation through mutual interconnection of the two
apps,” the parents’ version includes detailed functions such as “adjusting brain training
difficulty,” “viewing encouragement messages,” and “checking adult children information,”
while the adult children’s version includes “leaving encouragement messages,” “viewing
parents’ training results,” and “checking parent information.” In terms of naming and
slogan, we finalized the app name as ‘Match’ which reflects a playful linguistic twist on the
word ‘dementia’ (when read in reverse in Korean) while embodying the value of connection
between parents and adult children. Consequently, the slogan was finalized as ‘Overturning

Dementia and Realizing the Value of Connection, Match.

4. 2. Application Designing; Wireframe
In the app design process, creating a flowchart followed by wireframes is essential to
systematically structure the user experience. First, a flowchart was created to visually map
out the transitions between features and screens within the app, allowing for a clear and
comprehensive planning of the overall user flow. This helped anticipate the sequence and
manner in which key features would be implemented and enabled the logical design of user
interactions. To ensure ease of use for the senior generation, unnecessary complexity was
minimized and core functionalities were clearly communicated. Based on this structured
flowchart, the parent version of the app was designed with a simplified and intuitive interface
to deliver brain training and support messages from children, while the child version was
designed to allow users to easily view their parent’s training results and send supportive

messages in various formats.
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4. 3. Application Implementation; Ul design by functionality

(1) Parent Version of the Application

The main interface of the Match parent version can be divided into three screens: ‘Home
screen’, ‘Brain Training’, and ‘View and Display Child Encouragement’. Firstly, the primary
functions of Brain Training, View Child Encouragement, and View Training Results are
easily accessible on the Home screen. Furthermore, users can intuitively check the brain

training history and scores of the day, enabling them to gauge their progress in the activities.
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Secondly, the proposed application is fundamentally a brain training application. According
to research findings, frequent use of the brain in daily life can reduce neurological damage,
indicating that increased cognitive activity helps prevent dementia. Through consistent brain
training, it is possible to delay the onset of dementia by increasing the number of neural
transmission pathways. In particular, activities such as memory exercises, orientation,
perception, concentration, judgment, spatial awareness, numerical reasoning, language
tasks, and journaling are known to be effective in this regard(Jung., et al., 2018). In the
case of Brain Training, users can select from one of four training options that aid in brain
activation (cognitive ability, judgment, concentration, memory). For each training session, a
time limit is established to enhance concentration, and a variety of problems is presented to
minimize boredom.

Lastly, when users correctly answer questions or achieve high scores during Brain Training,
a motivational video (or image) featuring their child is displayed randomly. This feature
serves as a key differentiator of the application, as it has the potential to motivate users to
solve problems or to maintain engagement in brain training activities. The non-dominant
hemisphere of the brain—responsible for functions not typically carried out by the dominant
hemisphere—plays a role in recognizing facial expressions and processing vocal tones or
intonations from others (Daniel G. Amen et al., 2000). This contributes to emotional stability
and influences the temporal lobe of the non-dominant hemisphere. The encouragement
content can be reviewed after the training is over, but with restricted access to only contents
that was viewed during the training of that particular day, thereby promoting consistent
engagement in brain training. As an additional feature, the application prompts users—before
exiting the app—to recall the most memorable message received from their child during the
day’s training session and write down why it was particularly meaningful. This encourages
memory-based activation of the temporal lobe and provides a thoughtful conclusion to the

training session.

In terms of UI design, accessibility was prioritized, reflecting the characteristics of the
elderly demographic. A relatively eye-comforting green color was employed, alongside a
sans-serif typeface to enhance readability. Considering the visual capabilities of the senior
generation, adjustments were made to the font size of the main text and titles, positioning
essential information in the center for ease of recognition. Graphic elements were designed
with large buttons and intuitive icons to facilitate accurate touch interactions and to further
enhance accessibility.
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Figure 7 Application “Match” (1)
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(2) Adult Child Version of the Application

The main screen of the Match child version can be divided into two sections: ‘Home’ and
‘Leave a Support Message. Firstly, on the Home screen, cheildren can view the real-time
results of their parent’s brain training activities at a glance, and by clicking on the activity
history button, they can access detailed records of the brain training activities, scores, and
levels of dementia prevention, among other information. A large button is prominently
placed to facilitate easy and convenient access to this primary function. Next, the ‘Leave
a Support Message’ feature, which is the most crucial function, allows the adult children
to leave encouraging messages in the form of images or videos, and when opting for video
messages, a suggestion feature for commentary is provided to enable users to easily create a
variety of support messages. This functionality is designed to encourage ongoing support and
encouragement to parents without burden, thereby enhancing the interactivity between the
two applications.

In terms of UT design, the application reflects the digital affinity and aesthetic preferences
of the 30-40 age group. While maintaining an overall consistency with the parent version,
the same color scheme is utilized as the main color to strengthen the brand identity. A sans-
serif typeface is employed, with the body text set at 14-16points and titles at 20-28points to
improve readability. As for the layout, it is structured simply and intuitively to enhance the
efficiency of information navigation, with critical information positioned at the top of the
screen to capture the user’s attention. For graphic elements, a minimalistic and intuitive

approach is taken, providing appropriately sized buttons and touch areas.
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Figure 8 Application “Match” (2)

(3) Interaction Between the Parent and Child Versions of the Application

Match is a parent—child interactive dementia prevention application developed based on
insights obtained through Double Diamond process-driven research, and is guided by
the core solution of “connection with one’s child” as a form of motivational reward. The
interaction between the parent version and the child version of the application unfolds as
follows.

First, the child user utilizes the “Send a Support Message” feature to upload photos, videos,
or voice messages intended for their parent. Once uploaded, these messages are automatically
updated and linked to the parent’s version of the application. During brain training sessions,
the parent version is designed to display the child’s support messages at key moments—either
upon solving a set number of problems or when the difficulty level increases. For example,
while the parent is engaged in concentration training, a randomly selected message from the
child may appear after the parent answers a specific number of questions correctly. These
emotionally resonant messages are intended to inspire and motivate the parent through
positive reinforcement.
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Importantly, the messages are not accessible on demand; they can only be viewed in the
midst of brain training sessions. This ensures that emotional feedback is directly tied to
the user’s engagement in cognitive activity, encouraging continuous participation. Once all
available support messages have been delivered and viewed by the parent, the child receives
a push notification prompting them to upload new support messages via the child version of
the app.

This mode of interaction functions as a meaningful reward mechanism for the parent,
offering emotional motivation that is absent in existing dementia prevention applications.
The system is specifically designed to activate motivation by enhancing emotional bonds
and communication between senior users and their adult children. By satisfying the needs of
both the primary user group (the elderly) and their indirect stakeholders (adult children), this
solution addresses previously identified pain points and demonstrates the potential to deliver

tangible social value through a human-centered digital service.

4, 4, Evaluation for Users and Experts

To validate the effectiveness of the application and ensure user satisfaction, it is essential
to conduct user testing along with expert consultation/validation. During this user testing,
elderly participants engage with the application, allowing for the identification and
rectification of potential issues and areas for improvement beforehand. Additionally, expert
validation from related fields enhances the application’s reliability and assesses its market
potential. Accordingly, testing was conducted on the final outcome of planning and UT design
process, involving three senior users, three users from the younger generation, and five
experts in UXUT and service development. Referencing prior research (Yoo et al., 2024) and
analyzing the evaluation criteria from the Smart App Awards, UX evaluation factors were
collected and compiled to construct a total of ten questions across three categories: utility,
usability, and aesthetics, as outlined below. The evaluation utilized a Likert scale (ordinal
scale), ranging from ‘Strongly Disagree (1 point)’ to ‘Strongly Agree (5 points)’.

Table 9 Focus Group Interview Question
Category Questions

1-1. (both versions) Can brain training through applications provide tangible
assistance in addressing dementia issues?

Usefulness of Planning 1-2. (parent version) Is the application structured appropriately to enable senior
(whether this application users to use it periodically in order to prevent dementia?

provide practical assistance  1-3. (parent version) Does it provide motivation for senior users to actively engage in
in preventing dementia) brain training?

1-4. (child version) Does the application provide reasons for child users who are
worried about their parents’ risk of dementia to continue using it?

2-1. (both versions) Do the application’s features align with its purpose while
providing services intuitively?

Usability of Functions 2-2. (parent version) Can senior users navigate the application easily without getting
(whether users can lost?

continuously and effectively ~ 2-3. (parent version) Is the process of brain training for senior users systematically
use the application) organized in a manner that facilitates convenience?

2-4. (child version) Is it possible for child users to utilize the application easily and
conveniently?.

The Aesthetics of the User
Interface (whether it provides
an application design that is
intuitive and considers user
convenience)

3-1. (both versions) Is the application’s menu and navigation designed to be
intuitive and considerate of user convenience?

3-2. (both versions) Is the classification and structure of the information logical, and
is the labeling easy to understand and appropriately organized?
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The testing was conducted by presenting the application screen to both the user and expert
groups and evaluating the metrics accordingly. The results of the test yielded an average
score of 3.9 from user participants, while child participants gave a score of 4.7. Expert users
gave a score of average 4.1. Additionally, an unstructured interview was conducted with
the expert group following the test. Four experts, actively engaged in the fields of UX/UI,
service design, and product development and planning, provided in-depth evaluations from
technical, design, and user experience perspectives, highlighting detailed aspects that could
be overlooked during the development process, thus contributing to the delivery of a higher
quality service to actual users. The expert validation results is summarized as follows.

Table 10 Verification and Feedback Content
Expert Verification and Feedback Content

- It is intriguing to interpret dementia prevention as a form of reciprocity within the parent-child
relationship, and the process of deriving conclusions through research and interviews appears to be
well-structured.

- The impression is strongly conveyed that parents are solving problems while adult children

I(EL)J(QEJrIt A provide rewards, which does not foster a sense of two-way communi.cation. It may be beneficial to
Designer) incorporate fe.atures or.elements that actively engage adult children in the process.

- Furthermore, if the project is planned as a free service, there is a need for establishment of a
business model (BM) for when it eventually becomes commercially viable.

- Regarding the interface, the Ul section features components that are composed of similar colors,
which does not effectively deliver clear groupings. This aspect warrants improvement.

- From a planning perspective, the thorough research on direct and indirect stakeholders, along with
various human-centered studies, derived vivid insights and led to the pursuit of ideation that meets
their needs.

Expert B - In terms of Ul screen design, it is recommended to explore resources related to accessibility for the
(Uxul senior generation. There is a guideline that suggests “the contrast ratio between the text content
Design and background should be at least 4.5:1” for general texts. When applying the color codes for the

Researcher) Match screen, the contrast ratio turns out to be approximately 2.573:1.
- It is assessed that the text sizes in the parent and child versions differ, and the navigation tab bar
at the bottom of the parent version screen is well-designed, in a way that specifically target older
users by providing text options.

It appears beneficial to present the desire to see one’s adult children as a form of compensation in
terms of the design aspect related to rewards. However, in order to advance the product, there is a
need for specific strategies and depth in design. From the parents’ standpoint, the aspect they are
likely to encounter frequently is the messaging from their adult children, but there is a concern that

Expert C this may become rapidly monotonous if repeated too often.
(Professor of . . S . - .
. - There is a necessity for establishing mechanisms to obtain diverse input data from the adult
UXUI field) . ) R R . . . X
children’s version of the application. For instance, it would be advantageous to derive reactions
through various missions, think about the formulating contextually relevant messages, or
incorporate real-time responses taking time-sensitivity into consideration, exploring various other
approaches.
- In terms of planning new services for the rapidly growing elderly population, ‘Match’ could
potentially serve as a means of revitalization for seniors.
- It appears that the research, from literature review to field research, has been carried out very
Expert D thoroughly from a service planning perspective. From a practical standpoint, it seems necessary
(Professor to make a business model or revenue structure for marketing management when operating this
of Service service. Regardless of the type of service (unless it is planned with a public benefit aspect), a clear
Design return on investment (ROI) is essential for ongoing maintenance and operation.
field) - In the case of the elderly, there is a remarkable propensity to respond fervently to community—

based gatherings. Reflecting this aspect, | hope that the service called ‘Match’ can serve not only
as a connection between the elderly and their adult children, but also provide opportunities for
local seniors to meet and connect with one another.

In addition, the usability of the application developed in this study was reviewed not only by
UX experts but also by medical professionals specializing in geriatric care. A supplementary
focus group interview (FGI) was conducted with three healthcare professionals—a physician
from a long-term care hospital in Gangwon Province, a former practitioner at a geriatric

hospital, and an internist specializing in elderly care—to assess and anticipate the actual
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effectiveness and contribution of the application to dementia prevention. The expert
review results suggested that, compared to existing dementia prevention applications, this
application may offer a more effective motivational mechanism to encourage continued use
among elderly users. In particular, the medical professionals involved in the FGI commonly
noted that the parent—child interaction model proposed by the app could serve as a
meaningful form of emotional reinforcement for older adults, and they expressed a generally
positive outlook on the app’s usability. However, several participants also emphasized the
need for further experimental research. Specifically, while the expert evaluations offer
encouraging insights, they alone are insufficient to fully validate the app’s effectiveness in the
absence of clinical trials. As such, the experts recommended developing a Minimum Viable
Product (MVP) and conducting real-world user testing to empirically verify whether the

proposed solution can produce a significant impact on dementia prevention.

Table 11 Verification and Feedback Content
Expert Verification and Feedback Content

- If hospitalized patients in long-term care facilities are able to consistently engage in brain
training and communicate with their adult children and family members through the application,
it may prove effective in both preventing dementia and alleviating its symptoms.

Expert A - The rewards offered through the application could serve as meaningful motivation for patients,
(Medical staff particularly those who have limited daily activities, encouraging them to actively participate in
of the Thoracic cognitive training.

Department - When generating brain training exercises, if the content could be categorized to reflect domains
of Aged Care frequently assessed in neuropsychological evaluations such as the Seoul Neuropsychological
Hospital) Screening Battery (SNSB)-including attention, memory, language, judgment, visuospatial

perception, frontal lobe function, and emotional regulation-it could provide clinically valuable
data for healthcare professionals in diagnosing and evaluating the progression of various types
of dementia.

- The positive emotional responses often exhibited by elderly users upon receiving messages
from their adult children are frequently observed in long-term care settings as well. This
indicates that such a design could meaningfully contribute to continued engagement with the

Expert B application.

(Medical - The application’s interface is simplified in alignment with the cognitive characteristics of elderly
staff of the users, and the inclusion of support messages during training sessions effectively provides
Anesthesiology emotional stability-an aspect perceived as particularly impactful.

Pain - While emotional connection with adult children or family members is a crucial factor for real
Department patients, which makes the concept a promising one, its sustainability may be limited if busy

at Aged Care adult children are unable to consistently upload messages. To enhance long-term engagement,
Hospital) it would be beneficial to incorporate additional motivational elements for adult children.

Specifically, allowing multiple family members (e.g., siblings, cousins) to participate in sending
reward messages via the child version of the application could help establish a more robust and
sustainable reward system.

I

Most dementia prevention applications primarily focus on functional cognitive training, which
often limits their ability to encourage repeated use by users. However, this application stands
out for its incorporation of emotional motivation by positioning the child’s support as a reward,
Expert C providing a naturally integrated incentive mechanism.

(Oriental doctor) - Considering the primary user age groups, it is expected that patients will typically fall within the
70-90 age range, while their adult children will be between 45-65 years old. For patients in the
older age bracket, using a smartphone independently may be challenging; therefore, developing
a companion application optimized for tablet devices could enhance usability and accessibility.
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5. Conclusion

5. 1. Summary and Significance of the Research

This study aimed to propose a brain training application for dementia prevention and
achieved meaningful outcomes from both procedural and result-oriented perspectives.
From a procedural standpoint, the study employed an Applied Double Diamond Process as a
systematic approach to solving a pressing social issue. In contrast to the conventional Double
Diamond process, this adapted version placed a greater emphasis on the Discover and Define
stages, strengthening in-depth research and multifaceted analysis. Through a combination
of literature reviews, field research, user interviews, and customer journey map analyses, the
study systematically identified the genuine needs of senior users and the key motivational
factors necessary for effective dementia prevention. This comprehensive approach enabled
the development of a creative and targeted direction to address the shortcomings of existing
dementia prevention applications.

From a result-oriented perspective, the study proposed a motivational strategy centered
around emotional interaction between parents and adult children, moving beyond the
conventional focus on cognitive training alone. While existing applications primarily aim to
enhance cognitive functions, they often fall short in sustaining long-term user engagement.
The solution proposed in this study introduces “encouragement from adult children” as
a form of emotional reward to promote continued brain training. This approach is rooted
in insights drawn from dementia prevention research, social-psychological theories, and
observational methods, and it reflects a significant differentiation from existing dementia

prevention applications.

More importantly, the solution proposed in this study goes beyond mere functional
improvements; it presents a new direction for dementia prevention applications by
incorporating practical motivational factors tailored to senior users. By encouraging
consistent brain training through emotional reinforcement, this approach is expected to
enhance the effectiveness of dementia prevention efforts and improve the overall quality of

life for elderly individuals.
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5. 2. Limitations and Suggestions for Future Research
This study proposed a dementia prevention application that encourages sustained brain
training in senior users by leveraging emotional interactions with their adult children as a
motivational strategy. Through this approach, the study aimed to address the limitations
of existing dementia prevention applications and contribute to the development of more
effective cognitive training solutions. However, to enhance the academic and practical impact
of this research, further empirical verification and supplementary studies are necessary.

First, there is a need for more quantitative validation of the actual impact of parent-
child interaction on app usage. While this study identified parent-child interaction as a
motivational factor for seniors based on social-psychological theories and user interviews,
empirical validation was limited. Future research should incorporate experimental designs
and detailed survey items that can specifically measure the influence of adult children’s
encouragement on the continuity of brain training in parents. For instance, adding evaluation
questions such as, “Did receiving a support message from your child increase your motivation

to continue brain training?”—along with general UI/UX questions—would allow researchers
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to obtain more objective data on the effectiveness of the proposed motivational approach.

Second, in line with the above, longitudinal usability research based on actual user testing
is required. Although this study built a prototype and conducted expert evaluations with
UX/UI specialists and healthcare professionals, the application was not officially launched.
Thus, follow-up research should focus on deploying the application in a real-world context,
collecting long-term user data, and analyzing patterns of engagement and sustained use.
Such a study would allow for empirical assessment of whether emotional interactions
between parents and adult children function as a meaningful motivational reward over time,
and whether this interaction has only a short-term effect or also contributes to long-term app

engagement and training adherence.

In conclusion, this study holds significance in that it proposed a novel approach to sustaining
user engagement in dementia prevention applications. However, future research should
quantitatively verify the motivational effect of parent-child interaction, evaluate long-term
usability and dementia prevention outcomes based on real user data, and explore broader
applications across diverse user groups. These efforts would further strengthen the academic

and industrial contributions of this research.
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