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Abstract

Malaysia’s ageing population increases the need to understand how adults prepare for later life
before entering old age. This study examined whether individual and environmental resilience
were associated with perceived successful ageing among middle-aged Malaysian civil servants
and whether ageing adaptation mediated these relationships. A cross-sectional survey was
completed by 403 civil servants aged 41-59 years. Resilience, ageing adaptation and perceived
successful ageing were measured using established instruments. Partial least squares structural
equation modelling was used to evaluate the measurement and structural models, with 10,000
bootstrap resamples used to test direct and indirect effects. Individual resilience had a
significant positive association with perceived successful ageing, whereas environmental
resilience showed a more limited direct contribution. Ageing adaptation partially mediated the
relationship between resilience and perceived successful ageing. Adaptation through
Psychological Growth was the strongest ageing-adaptation pathway, followed by Adaptation
to Physical Change, while Adaptation to Psychosocial Loss was not significant. The findings
indicate that successful ageing preparation during middle age depends not only on personal
resilience but also on the capacity to interpret age-related changes constructively and sustain
psychological growth. Interventions and workplace policies should strengthen individual
resilience, coping resources and positive adaptation to ageing among middle-aged employees.
The findings support a developmental approach that begins successful-ageing preparation
before later life.

Keywords: successful ageing, resilience, ageing adaptation, middle age, PLS-SEM
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Introduction

Malaysia is experiencing a significant demographic shift, marked by a swift increase in the
proportion of older adults (Chung et al., 2020). Projections suggest that by 2030, individuals
aged 60 and above will make up 15% of the population, officially designating Malaysia as an
ageing nation. This transition is largely fuelled by rising life expectancy and declining fertility
rates (Abdul Karim et al., 2023). However, national ageing interventions have primarily
concentrated on older adults, often neglecting the significance of preparing individuals earlier
in life for this change (Abdullah et al., 2024). In this context, the field of social gerontology
has become progressively important, as it examines the social, cultural, and psychological
aspects of ageing rather than focusing solely on biomedical needs. Social gerontology
emphasises the role of lifelong social support, meaningful engagement, community inclusion,
and resilience-building to promote healthy and successful ageing (Hamid et al., 2012). This
broader perspective acknowledges that ageing is not an abrupt stage beginning at 60, but a
continual process influenced by earlier life experiences, social environments, and adaptive
capacities developed during midlife (Infurna, 2021). As Malaysia moves toward an ageing
society, integrating social gerontological principles into policy, community planning, and
public education becomes essential to foster a more proactive and holistic approach to ageing
well.

Middle Age as a Critical Window for Ageing Preparation

Middle age (41-59 years) represents a significant life stage characterised by physiological
changes, role transitions, occupational pressures, and changes in caregiving responsibilities
that create substantial demands (Chaphalkar, 2024). These experiences shape individuals’
perceptions of ageing and their ability to navigate its challenges. The psychological and
emotional patterns established during this period can have a lasting effect on well-being in later
life (Allemand et al., 2015).

Despite these realities, research and policy in Malaysia continue to address ageing primarily as
an issue relevant only to senior citizens (Hamid et al., 2012). However, middle age is
increasingly recognised in social gerontology as a critical transitional phase in the ageing
process, one in which individuals begin to internalise and make sense of ageing, reassess life
priorities, and develop coping strategies in response to evolving physical, social, and emotional
circumstances. Rather than viewing ageing as a sudden shift that begins at 60, social
gerontology highlights that ageing is a lifelong process shaped by earlier life experiences,
social environments, and accumulated resilience over the years (Ford & Ford, 2018).

In this context, middle age serves as a preparatory stage that can either moderate or intensify
challenges in later life. Building social connectedness, fostering adaptive coping skills, and
strengthening personal and environmental resilience during this period can significantly
contribute to positive ageing outcomes (Hertzog & Dixon, 2005). Therefore, incorporating
social gerontological principles into interventions targeted at middle-aged adults, such as
promoting work-life balance, community engagement, financial planning, and psychological
well-being, can support a smoother transition into later life and encourage a more proactive,
empowered approach to ageing in Malaysia.

ISSN: 2435-4937 2



The European Conference on Aging & Gerontology 2026 Official Conference Proceedings

Theoretical Framework

The Selective Optimisation with Compensation (SOC) model serves as the theoretical
foundation for this study. SOC posits that individuals sustain their functioning throughout the
lifespan by selecting meaningful goals, optimising their strategies to achieve these goals, and
compensating for any declines. The concepts of resilience and adaptation in ageing embody
these mechanisms, illustrating how individuals adjust to age-related changes.

Study Purpose

This research explores the interconnected dynamics of resilience, the process of ageing
adaptation, and the perceptions of successful ageing among middle-aged civil servants residing
in Putrajaya. The study is structured around three core objectives:

e Evaluating the Predictive Role of Resilience: This research objective seeks to explore
the relationship between resilience, conceptualised as the capacity to recover from
adversity while sustaining psychological well-being, and its impact on individuals'
overall adaptation to the ageing process, as well as their perceptions of successful
ageing. The investigation aims to elucidate how resilience contributes to the
mechanisms of adaptation in the context of ageing, thereby influencing subjective
evaluations of successful ageing during this life stage.

e Examining the Mediating Influence of Ageing Adaptation: This portion of the
investigation explores the concept of ageing adaptation, which refers to an individual's
ability to manage the physical, emotional, and social changes that accompany the
ageing process. In particular, it analyses how this adaptation serves as a mediating
variable in the relationship between resilience and the perception of successful ageing.

e Identifying the Most Significant Impact on Successful Ageing: This objective aims to
identify the specific dimensions of resilience and ageing adaptation that exert the most
significant influence on individuals' perceptions of successful ageing. By examining
these domains, the research seeks to elucidate the characteristics that contribute to a
favourable perception of ageing, thereby enhancing our understanding of the
multidimensional nature of successful ageing.

This study aims to contribute to the existing literature by providing a comprehensive analysis
of the relationships under investigation. The findings aim to yield valuable insights that can
inform policy initiatives and practical interventions aimed at enhancing the quality of life for
middle-aged civil servants as they confront the multifaceted challenges associated with aging.

Methods
Study Design and Participants

A cross-sectional quantitative research design was used. The sample comprised 403 civil
servants aged 41-59 years who were employed in federal ministries in Putrajaya, Malaysia. A
multistage procedure was applied: seven ministries were randomly selected at the first stage,
after which civil servants meeting the age and employment criteria were identified from the
available lists and invited to complete the online questionnaire. Participation was voluntary;
therefore, random selection occurred at the ministry level, while individual recruitment was
eligibility-based. Middle-aged civil servants were selected because they represent a working
population balancing occupational, family and social responsibilities during a consequential
stage of preparation for later life.
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Instruments
Resilience

To assess resilience, this study reviewed several instruments that have been applied in ageing
and resilience research. Previous attempts to measure resilience among older adults have often
neglected environmental influences, focusing primarily on community-dwelling populations.
Whitehall et al. (2021) addressed this limitation through the Making it CLEAR (MiC)
Questionnaire, a multidimensional tool comprising 34 items measuring both Individual
Determinants of Resilience (IDoR) and Environmental Determinants of Resilience (EDoR).
While this instrument provided valuable insights, it was developed mainly for clinical settings
involving older patients discharged from hospitals, thus limiting its generalisability to
community or working populations. Thus, the study also incorporated Connor and Davidson’s
(2003) Resilience Scale (CD-RISC) to measure resilience. The CD-RISC is a brief, self-rated
instrument with strong psychometric properties, designed to assess the capacity to cope with
stress and recover from adversity. It conceptualises resilience as a dynamic construct shaped
by both individual strengths and health status. However, literature suggests that both the CD-
RISC and MiC scales focus predominantly on intrinsic factors and may not fully capture the
extrinsic and existential aspects of resilience that are particularly salient for ageing populations.
To address this, the conceptual foundation of the Resilience Scale for Older Adults (RSOA)
developed by Li and Ow (2021) was also considered. The RSOA integrates five key
dimensions, personal strength, family support, social support, meaning and purpose in life, and
religious or spiritual beliefs, providing a holistic view of resilience that acknowledges both
personal and contextual resources. This broader conceptualisation guided the interpretation of
resilience in the present study, reflecting the psychosocial complexity of middle-aged
individuals navigating occupational and life-stage demands.

The resilience scale used in this study was developed by integrating relevant items and
conceptual dimensions from the CD-RISC, MiC, and RSOA instruments, and was subsequently
reviewed and evaluated by a panel of subject-matter experts to ensure content validity, cultural
relevance, and conceptual clarity before finalisation.

Ageing Adaptation

Ageing Adaptation was measured using the Attitudes to Ageing Questionnaire (AAQ), a self-
report instrument assessing perceptions of and responses to the ageing process (Laidlaw et al.,
2007; Pedroso de Lima et al., 2022). The original AAQ comprises three dimensions:
Psychosocial Loss, Physical Change, and Psychological Growth. In the present study, these
dimensions were operationalised as Adaptation to Psychosocial Loss (APL), Adaptation to
Physical Change (APC), and Adaptation through Psychological Growth (APG), with eight
items representing each dimension. APG is a study-specific operational label; Psychological
Growth remains the original name of the AAQ dimension.

The psychosocial loss subscale assesses negative attitudes related to emotional and social
decline, while the physical change subscale focuses on attitudes towards health, exercise, and
bodily changes. The psychological growth subscale captures positive dimensions such as
wisdom, self-reflection, and personal development. The AAQ not only contributes to
understanding adaptability in later life but also provides insights into attitudes that may predict
successful ageing outcomes.
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To further strengthen the construct of adaptability, responses from selected items in the CD-
RISC were also considered. According to Montross et al. (2006), positive adaptation can be
operationally defined through endorsement of statements such as “I am able to adapt to
change” and “I try to bounce back after illness or hardship.” Incorporating these items
supports a multidimensional understanding of adaptability that links resilience and attitudinal
flexibility in the ageing process.

Successful Ageing

The instrument used to measure perceived successful ageing (PSA) was adapted from Cheng
et al. (2021), whose study explored public perceptions of ageing and identified the key
dimensions of successful ageing among Malaysians. This instrument was chosen because of its
conceptual alignment with the present study and the similarity of the targeted population,
middle-aged adults in Malaysia. The original scale examines how individuals across different
age groups perceive ageing, the qualities associated with ageing well, and the factors
contributing to a fulfilling old age. Its focus on the Malaysian cultural and policy context
ensures its relevance and applicability to this study’s objectives. Additionally, the Successful
Ageing Scale (SAS) developed by Reker (2009) was incorporated to strengthen the
multidimensionality of the measure. The SAS integrates core elements from four major models
of successful ageing:

1. The psychological well-being model (Ryff, 1982),

2. The Selective Optimisation with Compensation (SOC) model (Baltes & Baltes, 1990),

3. The primary and secondary control model (Schulz & Heckhausen, 1996), and

4. The disease—cognitive functioning-engagement—engagement model (Rowe & Kahn,

1997).

By combining these theoretical perspectives, the SAS provides a comprehensive assessment of
successful ageing across physical, psychological, and social domains. Together, the adapted
instrument from (Cheng et al., 2021) and the SAS (Reker, 2009) ensured that all key elements
of successful ageing were captured within the Malaysian context, offering a robust foundation
for examining how resilience and ageing adaptation contribute to ageing well among middle-
aged civil servants.

Data Analysis
Data Analysis Procedure

Data were analysed using Partial Least Squares Structural Equation Modelling (PLS-SEM),
which is well-suited for complex theoretical models, latent constructs with multiple
dimensions, and studies emphasising prediction. PLS-SEM was selected due to its robustness
in handling non-normal data and its capacity to model higher-order constructs, both of which
were relevant in this study. The analysis was conducted using SmartPLS, following a
systematic two-stage approach that encompassed the evaluation of the measurement model and
the assessment of the structural model. In addition, mediation analysis and predictive
assessment were undertaken to provide a comprehensive evaluation of the model’s explanatory
and predictive capabilities.

ISSN: 2435-4937 5



The European Conference on Aging & Gerontology 2026 Official Conference Proceedings

Measurement Model Evaluation

The measurement model was assessed to establish the quality and validity of the latent
constructs. For reflective indicators, indicator reliability was examined through outer loadings,
and internal consistency reliability was evaluated using Composite Reliability (CR).
Convergent validity was assessed through the Average Variance Extracted (AVE), ensuring that
each construct captured sufficient variance from its indicators. Discriminant validity was
assessed using the Heterotrait-Monotrait Ratio (HTMT), confirming that each construct was
conceptually and empirically distinct.

Given that the study included higher-order constructs (Resilience and Adaptation), the
hierarchical component modelling (HCM) procedure was applied to verify the relationships
between lower-order and higher-order components, ensuring conceptual clarity and
measurement robustness.

Structural Model Assessment

Following the validation of the measurement model, the structural model was analysed to test
the hypothesised relationships. Path coefficients were examined to determine the strength and
significance of direct effects, using a bootstrapping procedure to generate standard errors and
confidence intervals. Model explanatory power was assessed through the coefficient of
determination (R?) for each endogenous construct. Effect sizes (f*) were calculated to evaluate
the relative impact of predictor constructs, and collinearity diagnostics were performed to
ensure the absence of multicollinearity among independent variables.

Mediation Analysis

To examine whether Adaptation functioned as a mediator between Resilience and Successful
Ageing, indirect effects were analysed using bootstrapped confidence intervals. This procedure
allowed for the evaluation of the magnitude and significance of mediation effects, identifying
whether the mediation was partial or full, and clarifying the mechanism through which
resilience-related factors influence ageing outcomes.

Predictive Relevance

Finally, the predictive performance of the model was assessed using PLS Predict, which
compares model-generated prediction errors with those of a linear benchmark model. Q?*predict
values, along with Root Mean Squared Error (RMSE) and Mean Absolute Error (MAE)
statistics, indicated that the model demonstrated strong predictive relevance, suggesting that
the constructs meaningfully predict outcomes related to successful ageing.

Results
Direct Effects
The analysis revealed that individual resilience had a significant and positive influence on both
ageing adaptation and perceived successful ageing. This indicates that individuals who possess
greater psychological and personal coping resources are better able to adjust to age-related

changes and subsequently report higher levels of well-being as they age. In contrast,
environmental resilience, which reflects external support and community resources, showed
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minimal and statistically weak effects on both adaptation and successful ageing. This suggests
that, within this population, internal coping strengths play a more substantial role than external
contextual factors in shaping ageing trajectories.

Mediation Effects

Further analysis demonstrated that ageing adaptation serves as a significant mediating
mechanism in the relationship between individual resilience and successful ageing. Among the
three dimensions of adaptation, psychological growth emerged as the most influential
mediating pathway, indicating that the ability to find meaning, develop maturity, and reframe
ageing positively is particularly critical in facilitating successful ageing outcomes. This
underscores the importance of internal psychological development during midlife in shaping
how individuals transition into later stages of life.

Overall, these findings highlight that building personal resilience and fostering psychological
growth during middle age are key leverage points for promoting successful ageing.
Interventions aimed at strengthening adaptability, developing reflective coping strategies, and
enhancing positive interpretations of ageing may therefore be more impactful than strategies
focused solely on modifying external environments.

Discussion

The main highlight of the findings in this study is the critical role of psychological resources
cultivated during middle age in shaping successful ageing. The results show that individual
resilience, reflecting personal coping strengths and self-regulatory abilities, significantly
influences both ageing adaptation and perceived successful ageing. In contrast, environmental
resilience exhibited minimal impact, indicating that internal psychological capabilities may be
more decisive than external support structures during this life stage.

Substantially, ageing adaptation emerged as a key mediating mechanism, particularly the
dimension of psychological growth, which reflects one’s capacity to interpret ageing as a
meaningful and developmental process. In order to be well-equipped and to be able to transition
well and smoothly into older adulthood, individuals should be able to reframe ageing
successfully by deriving their purpose and adjusting their expectations accordingly. This
underscores that successful ageing is not merely an outcome observed in old age, but rather the
culmination of psychological patterns, coping resources, and belief systems formed earlier in
life.

These insights align with perspectives in social gerontology, which emphasise ageing as a
continuous and socially embedded process rather than a discrete event that begins at age 60.
Middle age, therefore, serves as a critical transition period in which individuals begin to
renegotiate identity, manage increasing social roles, and confront early markers of physical and
psychosocial change. Strengthening resilience and fostering positive interpretations of ageing
during midlife may buffer age-related stressors and enhance well-being in older adulthood.

Overall, the findings suggest that interventions aiming to promote successful ageing should go
beyond healthcare and social support targeting older adults. Instead, greater emphasis is needed
on midlife psychological development, including resilience-building, cognitive reframing,
emotional regulation, and meaning-making. Such approaches align with global social
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gerontological efforts to shift ageing policy “upstream,” promoting proactive and lifelong
approaches to ageing well.

Policy Implications

The findings suggest the need for a strategic shift in healthy ageing initiatives. First, national
healthy ageing policies should prioritise early-life and midlife preparation, rather than focusing
interventions solely on older adults. Second, workplace wellness programs should incorporate
resilience-building and adaptation training, recognising the workplace as a critical environment
where middle-aged individuals experience significant stress and identity transition. Finally,
public discourses on ageing should be reframed to emphasise development, meaning, and
psychological growth, in order to counter decline-oriented narratives and encourage a more
empowered and proactive approach to ageing across the life course.

Conclusion

This study underscores middle age as a pivotal developmental stage that shapes trajectories of
ageing long before individuals enter later life. The findings demonstrate that individual
resilience serves as a central psychological resource during this period, exerting significant
direct effects on both ageing adaptation and perceived successful ageing. Moreover, the results
establish ageing adaptation, particularly the capacity for psychological growth, as the key
mediating mechanism through which resilience translates into positive ageing outcomes. This
indicates that successful ageing is not simply a function of physical health or external support
systems but is substantially influenced by the internal interpretive and coping processes
cultivated during midlife.

Comparatively, while studies in Western contexts tend to highlight the importance of both
personal agency and institutional supports, and research from East Asian and collectivist
regions often emphasises family and community embeddedness, the present findings reveal a
distinct pattern within the Malaysian middle-aged population. Here, internal psychological
capabilities outweigh the influence of environmental resilience, suggesting that middle-aged
Malaysians may rely more heavily on personal coping strategies than on external structural
supports when negotiating ageing-related challenges. This nuance contributes important
regional insight to the broader field of social gerontology, demonstrating that the determinants
of successful ageing cannot be assumed to be culturally uniform.

Conceptually, the study advances the understanding that ageing is a lifelong process, aligning
with contemporary gerontological perspectives that highlight the continuity between midlife
experiences and later-life outcomes. Methodologically, the integration of higher-order
construct modelling and predictive assessments strengthens the robustness of the findings and
positions this work as a meaningful contribution to ageing research in developing contexts.

Collectively, the results call for a strategic reframing of ageing policy and practice in Malaysia.
Efforts to promote successful ageing should not be confined to elderly care, but instead should
prioritise midlife interventions that cultivate resilience, foster adaptive meaning-making, and
encourage positive reappraisal of ageing. By investing in the psychological development of
individuals during their forties and fifties, Malaysia stands to enhance later-life well-being and
reduce long-term social and health burdens as the nation advances toward an ageing
demographic profile.
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In sum, this study illustrates that the foundations of successful ageing are laid in middle age,
through the internal psychological strengths and adaptive capacities individuals build over
time. Recognising and supporting this developmental process is essential for ensuring both
personal well-being and societal preparedness in the context of global population ageing.

Novelty Statement

This study offers a distinct and meaningful contribution to the ageing literature by positioning
middle age, not old age, as the critical developmental point at which the foundations of
successful ageing are shaped. Specifically, it is one of the first empirical studies in Malaysia,
and among the earliest in the Southeast Asian region, to demonstrate that psychological growth
acts as the central adaptive mechanism through which individual resilience translates into
successful ageing outcomes. By empirically validating this pathway, the study extends the
Selection—Optimisation—Compensation (SOC) framework into a new cultural and policy
context, showing that adaptive reappraisal and meaning-making during midlife are not merely
desirable traits but core psychological processes that determine later-life well-being.

Moreover, the higher-order PLS-SEM model approach employed in this study allows resilience
and adaptation to be examined as multidimensional constructs, offering a granularity rarely
captured in regional ageing research. This methodological sophistication, combined with
culturally grounded insights, establishes the study’s novelty: it redefines successful ageing as
a lifespan developmental process shaped early, and provides empirical evidence to support a
strategic shift in ageing policy toward midlife psychological strengthening.

Declaration of Generative Al and Al-Assisted Technologies in the Writing Process
During the preparation of this manuscript, the authors used OpenAl’s ChatGPT to assist with

language editing, proofreading, formatting and consistency checking. The authors reviewed
and revised all Al-assisted output and take full responsibility for the content of the manuscript.
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Abstract

The global aging crisis exposes the limitations of retirement models that emphasize financial
security and medical care while overlooking purpose and social integration. This study
developed and validated a purpose-driven retirement community framework grounded in the
Japanese philosophy of Ikigai and localized through the Filipino ethos of Bayanihan. Using a
convergent mixed-methods Design Science Research approach, quantitative survey data (n =
70) and qualitative focus group discussions were integrated to iteratively design and refine the
model. Findings indicate that purpose-aligned roles are the strongest predictor of life
satisfaction and psychological well-being, followed by cooperative economic participation and
access to preventive healthcare, while social participation functions as an indirect reinforcing
mechanism. Qualitative results further reveal that while Ikigai provides inner meaning in life,
sustaining purpose in later adulthood requires collective support. Bayanihan functions as this
social scaffold, enabling purpose to be lived communally. The resulting Ikigai-Bayanihan
framework reframes aging from dependency to contribution within a scalable, culturally
grounded system.
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sustainable retirement model
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Introduction

Population ageing has become one of the defining demographic transformations of the twenty-
first century, challenging governments and communities to rethink how longer lives can be
supported through sustainable and socially inclusive systems. Although advances in healthcare
and socioeconomic development have extended life expectancy, many retirement systems
continue to prioritize financial security and medical care while giving comparatively less
attention to the conditions that sustain purpose, dignity, psychological well-being, structured
social participation, and continued contribution in later life. These challenges are particularly
significant in Asia, which is projected to be home to more than 60% of the world's population
aged 60 years and older by 2050, underscoring the need for culturally responsive approaches
to ageing (United Nations Department of Economic and Social Affairs [UNDESA], 2024).

Despite growing evidence supporting healthy ageing and meaningful engagement, few studies
have translated these concepts into an empirically validated retirement framework that
integrates purpose, preventive healthcare, economic participation, and structured social
engagement within a community-based design. To address this gap, the present study employed
a convergent mixed-methods Design Science Research (DSR) approach to develop and validate
the Ikigai-Bayanihan Purpose-Driven Retirement Framework, providing an evidence-based
and implementation-ready model for retirement community design in the Philippines with
potential adaptation across other ageing societies.

Literature Review
Healthy Ageing: Beyond Longevity

Healthy ageing has become the principal framework guiding contemporary ageing policy and
research. Building on the World Health Organization's definition of healthy ageing as
maintaining functional ability through supportive environments (WHO, 2015), international
policy frameworks increasingly recognize that population ageing requires coordinated action
extending beyond healthcare alone. The United Nations Decade of Healthy Ageing identifies
age-friendly communities, integrated care, long-term care, and positive attitudes toward ageing
as global priorities (WHO, 2020), while UNDESA (2024) and the OECD (2024) similarly
advocate policies that promote participation, inclusion, and the continued social and economic
contribution of older adults. Collectively, these frameworks establish healthy ageing as a
multidimensional approach integrating health, participation, and supportive community
systems.

The findings of the present study extend these policy frameworks by demonstrating that healthy
ageing can be operationalized through an evidence-based retirement community model.
Purpose-aligned roles emerged as the strongest predictor of life satisfaction and psychological
well-being, while cooperative economic participation and preventive healthcare significantly
strengthened later-life outcomes. These findings suggest that the policy principles advanced by
WHO, UNDESA, and the OECD can be translated into an integrated community system that
intentionally supports purpose, participation, health, and continued contribution throughout
later life.
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Determinants of Meaningful Engagement in Later Life

Healthy ageing is increasingly understood as a multidimensional process extending beyond
disease prevention to encompass the conditions that enable meaningful engagement throughout
later life. The literature consistently identifies four interrelated determinants: purpose and
meaning, psychological well-being, social participation, and continued contribution. Together,
these domains provide the conceptual foundation for understanding how older adults remain
engaged, resilient, and productive.

Purpose and meaning have long been recognized as central to later-life well-being. Frankl
(1963/2006) identified the search for meaning as a fundamental human motivation, while Ryff
(1989) positioned purpose as a core dimension of psychological well-being. Subsequent studies
extended this perspective by highlighting the public health importance of psychological well-
being (Trudel-Fitzgerald et al., 2019) and the value of psychological interventions that enhance
wellness among older adults (Moye, 2023). Similarly, successful ageing has been linked to
active engagement with life (Rowe & Kahn, 1997), with contemporary research demonstrating
that community participation, adaptation to later-life transitions, intergenerational engagement,
and protection from social isolation strengthen resilience and sustained participation among
older adults (Gough et al., 2021; Lofgren et al., 2021; Lyu et al., 2024; Whear et al., 2023).
The literature further recognizes continued contribution beyond retirement through knowledge
retention, intergenerational knowledge transfer, and extended economic participation
(DeLong, 2004; Fasbender & Gerpott, 2022; OECD, 2024).

Altogether, these studies establish meaningful engagement as a multidimensional construct
encompassing purpose, psychological well-being, social participation, and continued
contribution. However, these determinants have largely been examined as related but
independent domains. The present study extends this literature by demonstrating that purpose-
aligned roles, cooperative economic participation, preventive healthcare, and structured social
participation operate as interdependent determinants of later-life well-being. Rather than
remaining conceptual, these validated relationships were translated through Design Science
Research into the lkigai-Bayanihan Purpose-Driven Retirement Model, providing an evidence-
based framework for designing retirement communities that intentionally sustain purpose,
participation, health, and continued contribution.

Social Participation in Healthy Ageing

Social participation is consistently recognized as a fundamental component of healthy ageing
in both international policy and empirical research. The World Health Organization (WHO,
2021) identifies participation as a key action area of the United Nations Decade of Healthy
Ageing, emphasizing age-friendly environments that enable older adults to remain engaged in
activities they value according to their abilities and preferences. Similarly, the United Nations
Department of Economic and Social Affairs (UNDESA, 2023) promotes lifelong learning,
volunteering, civic engagement, and intergenerational participation as strategies for
strengthening the inclusion and continuing contributions of older persons.

Empirical evidence supports these policy directions. Community participation has been
associated with sustained engagement, social connectedness, autonomy, and resilience among
older adults adapting to later-life transitions (Gough et al., 2021; Lofgren et al., 2021).
Likewise, Goto et al. (2024) reported that community participation, together with subjective
health and psychological well-being, was associated with stronger perceptions of ikigai.
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Collectively, the literature positions social participation as an important mechanism through
which healthy ageing and purposeful living are supported.

The findings of the present study support the importance of social participation while refining
its role within an integrated retirement system. Although structured social participation was
positively associated with later-life outcomes, it did not independently predict psychological
well-being after accounting for purpose-aligned roles, cooperative economic participation, and
preventive healthcare. Rather than diminishing its importance, these findings suggest that
social participation is most effective when embedded within purposeful economic, health, and
community systems rather than experienced as an isolated activity. Accordingly, the Ikigai-
Bayanihan Purpose-Driven Retirement Model integrates participation within cooperative
enterprises, shared community spaces, mentorship, and intergenerational activities, where it
reinforces purpose, belonging, and meaningful contribution as part of a broader evidence-based
community system.

Cross-Cultural Perspectives on Purpose and Collective Well-being

The Japanese philosophy of ikigai, commonly translated as “one's reason for being,” is one of
the most widely recognized cultural frameworks for understanding purposeful living and
healthy ageing. Popularized internationally by Garcia and Miralles (2017), ikigai has
increasingly been examined as a psychosocial construct associated with higher quality of life,
lower depressive symptoms, greater psychological well-being, stronger social connectedness,
active participation, and increased life satisfaction among older adults (Fukuzawa & Sugawara,
2023; Goto et al., 2024; Hajek et al., 2024; Tsuzishita & Wakui, 2021). Collectively, these
studies position ikigai as a framework in which purpose is sustained through both personal
meaning and supportive social relationships.

Comparable values are reflected across other Asian cultural traditions, where individual well-
being is understood within the context of reciprocity, mutual support, and collective
responsibility. In the Philippines, bayanihan embodies communal solidarity and voluntary
cooperation (Agoncillo, 1990; Jocano, 1999; Lynch, 1970). Contemporary evidence
demonstrates that these values continue to strengthen reciprocity, intergenerational knowledge
transfer, social cooperation, cultural preservation, and community resilience (National
Economic and Development Authority, 2023; Pungan & Rabago, 2025). Similar principles are
evident in Indonesia's gotong royong, which promotes collective action and mutual trust
(Koentjaraningrat, 1984; Lukiyanto & Wijayaningtyas, 2020), and Thailand's nam jai, which
emphasizes generosity, compassion, and voluntary assistance in sustaining interpersonal
harmony (Komin, 1990).

Altogether, the literature demonstrates that while these traditions differ in cultural origin and
expression, they share a common recognition that purpose is strengthened through meaningful
relationships, reciprocal contribution, and community participation. The present study extends
this cross-cultural perspective by integrating the individual philosophy of ikigai with the
collective ethos of bayanihan within a single Design Science framework. Instead of simply
adapting one philosophy to another, the Ikigai-Bayanihan Purpose-Driven Retirement Model
demonstrates how universal principles of purpose can be translated into culturally grounded
community systems that support health, participation, economic resilience, and meaningful
contribution in later life.
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Research Paradigm

The study employed a convergent mixed-methods Design Science Research (DSR) approach
to investigate the determinants of purposeful ageing and translate validated evidence into an
implementation-ready retirement community model. Ikigai provided the theoretical lens for
understanding purpose through four interrelated dimensions: what one loves, what one is good
at, what the world needs, and what one can continue contributing while DSR provided the
methodology for transforming empirical evidence into a practical design artifact. Within this
paradigm, quantitative analyses established statistical relationships among the study variables,
qualitative findings explained participants' lived experiences, and their integration informed
the development of the Ikigai-Bayanihan Purpose-Driven Retirement Model.

Figure 1
lkigai as a Framework for Purpose, Well-being, and Sustainable Aging
What you + ‘What you are Your
LOVE GOOD AT PASSION
What you are What you can be Your
GOOD AT + PAID FOR PROFESSION
‘What you can be + ‘What the Your
PAID FOR WORLD NEEDS VOCATION
What the + What you Your
WORLD NEEDS LOVE MISSION

Figure 2 illustrates the study's conceptual research paradigm. Four independent variables:
Purpose-Aligned Roles, Structured Social Participation, Preventive Healthcare and Long-Term
Care Access, and Cooperative Economic Participation were hypothesized to influence life
satisfaction, psychological well-being, and perceived purpose and dignity, while cultural
background was examined as a moderating variable. The quantitative framework guided
hypothesis testing, and qualitative evidence enriched interpretation before both strands
converged during the Design Science process.

Figure 2
Research Paradigm Design
Demographic Profile i
|
Independent Variables

- Purposed-Aligned Roles (Ikigai-Lens)

- Structured Social Participation

- Preventive Healthcare and Long-Term Care Access
- Cooperative Economic Participation

!

Moderating Variable

- Cultural Background
(Filipino vs. International)

!

Dependent Variables

- Life Satisfaction
- Psychological Well-Being
- Perceived Purpose and Dignity
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Research Objective

This study examined how four components of the Ikigai framework: Purpose-Aligned Roles,
Cooperative Economic Participation, Preventive Healthcare and Long-Term Care Access, and
Structured Social Participation influence purposeful engagement, well-being, and ageing with
dignity among retirees. Specifically, it investigated their relationships with financial security,
health-related quality of life, psychological well-being, life satisfaction, and perceived purpose
while examining whether these relationships vary across cultural backgrounds.

Study Objectives

This study aimed to:
1. Determine the influence of cooperative economic participation on financial security and
life satisfaction.
2. Examine the influence of preventive healthcare and long-term care access on health-
related quality of life.
Assess the influence of structured social participation on psychological well-being.
Determine the influence of purpose-aligned roles on perceived purpose and dignity.
5. Examine whether cultural background moderates the relationships between the Ikigai
components and retirees' outcomes.

P w

Hypotheses

H1: Cooperative economic participation significantly influences financial security and life
satisfaction.

H2: Preventive healthcare and long-term care access significantly influence health-related
quality of life.

H3: Structured social participation significantly influences psychological well-being.

H4: Purpose-aligned roles significantly enhance perceived purpose and dignity.

HS5: Cultural background significantly moderates the relationships between the Ikigai
components and retirees' outcomes.

Translating Evidence Into Design

The validated findings provided the empirical foundation for the development of the Ikigai-
Bayanihan Purpose-Driven Retirement Model. Purpose-aligned roles emerged as the strongest
predictor of life satisfaction and psychological well-being, establishing purposeful engagement
as the framework's organizing principle. Cooperative economic participation informed the
design of resident-led enterprises and the Bayanihan Fund to strengthen financial resilience,
while preventive healthcare guided the development of an integrated wellness system.
Although structured social participation did not independently predict psychological well-
being, it informed the design of shared community spaces, cooperative activities, and
intergenerational programs that reinforce purpose through everyday interaction. Collectively,
these empirically validated relationships were translated into the framework's spatial,
governance, operational, and implementation components, ensuring that the resulting model
represents an evidence-based Design Science artifact.
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Methodology

The study employed a convergent mixed-methods Design Science Research (DSR) approach
to identify the determinants of purposeful ageing and translate validated findings into the
Ikigai-Bayanihan Purpose-Driven Retirement Model. Quantitative and qualitative data were
collected concurrently, allowing statistical relationships to be interpreted alongside retirees'
lived experiences. Quantitative analyses identified predictors of life satisfaction, psychological
well-being, and perceived purpose and dignity, while qualitative findings provided contextual
explanations that informed the design process. DSR extended the inquiry beyond explanation
by transforming validated evidence into an implementation-ready retirement community
framework using an Input-Process-Output (IPO) design process.

Participants comprised retirees, semi-retired professionals, caregivers, and community-
dwelling older adults from the Philippines and selected international locations. Of the 72
responses received, two incomplete questionnaires were excluded, resulting in a final sample
of 70 participants aged 5072 years. Respondents were required to be at least 50 years old,
capable of providing informed consent, and able to complete the online questionnaire.
Including Filipino and international participants enabled examination of cultural background
as a moderating variable. The participants of the study were mostly female with age bracket of
55 to 64 of age, retired, living with the family and mostly staying in Metro Manila.

Data were collected using a structured questionnaire comprising demographic information and
validated measures of purpose-aligned roles, structured social participation, preventive
healthcare and long-term care access, cooperative economic participation, and later-life well-
being. Cronbach alpha was utilized to test the reliability of the questionnaire. Established
instruments included the WHOQOL-OLD, SF-12 Health Survey, Lubben Social Network
Scale (LSNS-6), Ikigai-9 Scale, Satisfaction with Life Scale (SWLS), and Positive and
Negative Affect Schedule (PANAS). A researcher-developed Cooperative Economic
Participation Scale measured context-specific dimensions not represented in existing
instruments. All constructs were assessed using standardized five-point Likert scales.
Quantitative data were analyzed using descriptive statistics, Pearson correlation, multiple
regression, moderation analysis, and reliability testing after confirming statistical assumptions.
Qualitative data were analyzed thematically, and findings from both strands were integrated
through convergent mixed-methods triangulation to strengthen interpretation and validate
relationships among the study variables

Results and Discussion
Descriptive Statistics and Reliability

All study constructs demonstrated acceptable to excellent internal consistency, with Cronbach's
alpha values ranging from .797 to .929, supporting the reliability of the measurement scales.
Purpose-aligned roles recorded the highest mean (M = 4.29), followed by psychological well-
being (M = 4.15), life satisfaction (M = 4.13), structured social participation (M = 4.04),
preventive healthcare (M = 3.94), and cooperative economic participation (M = 3.63). Overall,
respondents reported high levels of purpose, well-being, and community engagement,
providing a reliable foundation for the subsequent correlation and regression analyses.
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Relationships Among the Study Variables

Pearson correlation analysis revealed significant positive relationships among the principal
study variables. Cooperative economic participation was positively associated with preventive
healthcare, structured social participation, purpose-aligned roles, life satisfaction, and
psychological well-being. Purpose-aligned roles demonstrated the strongest association with
psychological well-being, while life satisfaction and psychological well-being were also
strongly correlated. These findings indicate that the study variables are positively related and
provide empirical support for examining their independent and combined contributions through
the subsequent regression analyses

Table 1

Pearson Correlation Matrix of Key Variables
Variable Pair r p Interpretation
Cooperative <> Preventive 35 .02 Moderate positive association
Healthcare
Cooperative < Structured Social .63 <.001 Strong positive association
Participation
Cooperative <> Purpose .59 <.001 Moderate-to-strong positive
(Ikigai Lens) association
Cooperative <> Life Satisfaction 47 <.001 Moderate positive association
Cooperative <> Psychological .60 <.001 Strong positive association
Well-Being
Preventive Health <> Life .50 <.001 Moderate positive association
Satisfaction
Purpose <> Psychological Well- .68 <.001 Strong positive association
Being
Life Satisfaction < .79 <.001 Very strong positive
Psychological Well-Being association

Note. All correlations significant at p < .05
Regression Analysis

Regression analysis identified purpose-aligned roles as the strongest predictor of life
satisfaction (B = 411, p < .001) and psychological well-being, followed by cooperative
economic participation (f = .277, p = .003) and preventive healthcare (f = .177, p = .015).
These findings are consistent with the literature identifying purpose as a central determinant of
later-life well-being (Frankl, 1963/2006; Ryff, 1989), while extending evidence that
psychological well-being, health, and meaningful engagement contribute to healthy ageing
(Moye, 2023; Trudel-Fitzgerald et al., 2019). They likewise support international policy
frameworks advocating continued participation, health, and contribution throughout later life
(OECD, 2024; UNDESA, 2023; WHO, 2021).

Although structured social participation demonstrated significant positive bivariate
relationships with well-being, it did not remain an independent predictor in the multivariate
model (p = .086). This finding does not diminish its importance but suggests that its
contribution may be realized through its interaction with purpose, cooperative economic
participation, and preventive healthcare rather than as an isolated determinant. This
interpretation is consistent with the broader literature recognizing participation as a mechanism
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that supports connectedness, resilience, and purposeful engagement (Lofgren et al., 2021; Goto
et al., 2024; Gough et al., 2021). Collectively, these findings support the design of the Ikigai—
Bayanihan Framework as an integrated system, where purpose, health, economic participation,
and social engagement function as complementary rather than independent components.

Table 2

Regression Model Predicting Life Satisfaction
Predictor B B p Interpretation
Cooperative Economic ) p55 597 003 Gignificant positive predictor
Participation
Preventive Healthcare 0.177 177 .015  Significant positive predictor
Access
StruF:t}lreq Social —0.171 -.171 .086  Not statistically significant
Participation
Purpose-Aligned . .
Roles (Ikigai Lens) 0.411 411 <.001  Strongest predictor in the model

Regression Model Predicting Life Satisfaction

Table 2 presents the multiple regression model predicting life satisfaction. Purpose-aligned
roles emerged as the strongest predictor (B =.411, p <.001), followed by cooperative economic
participation (B = .277, p = .003) and preventive healthcare access (B =.177, p = .015). These
findings are consistent with studies identifying purpose as a central determinant of
psychological well-being and life satisfaction (Frankl, 1963/2006; Ryff, 1989), while
reinforcing evidence that psychological well-being and meaningful engagement contribute to
healthy ageing (Moye, 2023; Trudel-Fitzgerald et al., 2019). They likewise align with
international frameworks advocating continued participation, health, and contribution as
essential components of healthy ageing (OECD, 2024; WHO, 2021).

In contrast, structured social participation did not independently predict life satisfaction (p =
.086) after controlling for the other variables. This finding differs from studies reporting
positive associations between participation and later-life well-being (Lofgren et al., 2021; Goto
et al.,, 2024; Gough et al., 2021), but does not contradict them. Rather, it suggests that
participation may derive its greatest benefit when integrated with purposeful roles, cooperative
economic engagement, and preventive healthcare instead of functioning as an isolated
intervention. This interpretation informed the Ikigai-Bayanihan Purpose-Driven Retirement
Model, where social participation is intentionally embedded within productive, health-
promoting, and purpose-driven community systems.
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Table 3

Regression Model Predicting Psychological Well-being
Predictor B B p Interpretation
Cooperative Economic 577 277 003 Significant positive predictor
Participation
Preventive Healthcare 0.177 177 015 Significant positive predictor
Access
IS)truF:t}lreq Social —0.171 —.171 .086 Not statistically significant

articipation

Purpose-Aligned Strongest predictor in the
Roles (Ikigai-Lens) 0.411 Al <001 model

Table 3 presents the multiple regression model predicting psychological well-being. Purpose-
aligned roles emerged as the strongest predictor (B = .411, p <.001), followed by cooperative
economic participation (f = .277, p = .003) and preventive healthcare access (B = .177, p =
.015). These findings are consistent with literature identifying purpose as a central dimension
of psychological well-being (Frankl, 1963/2006; Ryff, 1989) and with studies emphasizing the
contribution of psychological well-being to healthy ageing (Moye, 2023; Trudel-Fitzgerald et
al., 2019). They also align with international policy frameworks that recognize health,
participation, and continued contribution as essential components of healthy ageing (OECD,
2024; UNDESA, 2023; WHO, 2021).

Although structured social participation demonstrated positive bivariate relationships with
psychological well-being, it did not remain an independent predictor after controlling for
purpose-aligned roles, cooperative economic participation, and preventive healthcare (p =
.086). This finding differs from studies reporting positive associations between community
participation and later-life well-being (Lofgren et al., 2021; Goto et al., 2024; Gough et al.,
2021), but it does not contradict them. Rather, it suggests that the benefits of participation may
be realized through its integration with purpose, health, and productive engagement rather than
through participation alone. This interpretation directly informed the Ikigai-Bayanihan
Purpose-Driven Retirement Model, where social participation is intentionally embedded within
cooperative enterprises, wellness activities, mentorship, and intergenerational programs to
reinforce purpose and psychological well-being.

Table 4

Moderation Analysis of Cooperative Economic Participation and Life Satisfaction
Moderator Intez‘;;tlon p R? Interpretation
Health St?tus X 013 9 13 Ipteljactlon not statistically
Cooperative significant
Cultural Background X 071 005 37 Statlsthally significant
Cooperative interaction
Economic Status (Tier) Interaction not statistically

. —-0.12 .55 23 ..

x Cooperative significant

Table 4 presents the moderation analysis examining whether health status, cultural background,
and economic status influenced the relationship between cooperative economic participation
and life satisfaction. Among the three moderators, only cultural background demonstrated a
statistically significant moderating effect (B = —0.71, p = .005), whereas health status and
economic status did not significantly alter the relationship. These findings indicate that while
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cooperative economic participation contributes positively to life satisfaction, the strength of
this relationship varies across cultural contexts.

This finding is consistent with literature recognizing that purpose, participation, and well-being
are shaped by cultural values and social traditions. Research on ikigai demonstrates that
purpose is experienced within broader social and cultural contexts (Fukuzawa & Sugawara,
2023; Goto et al., 2024; Hajek et al., 2024; Tsuzishita & Wakui, 2021), while studies of
bayanihan describe collective participation and reciprocity as enduring features of Filipino
communities (National Economic and Development Authority, 2023; Pungan & Rabago,
2025). Comparable traditions, including gotong royong in Indonesia (Koentjaraningrat, 1984;
Lukiyanto & Wijayaningtyas, 2020) and nam jai in Thailand (Komin, 1990), likewise
demonstrate that community participation is expressed through culturally embedded systems
of cooperation. The present study extends this literature by providing empirical evidence that
culture influences how cooperative participation contributes to life satisfaction, supporting the
framework's adaptive implementation across different cultural settings while preserving its
evidence-based core

Table 5

Summary of Hypotheses Testing Results
Null Hypothesis p-value  Decision Interpretation
Hi: Cooperative economic Sienificant positive
participation is not associated with .003 Reject Hi £ P

s i ) association observed
life satisfaction.

H:: Preventive healthcare access is

Significant positive

not assqcmted with psychological 015 Reject H association observed
well-being.
Hs: Structured social participation No independent

Fail to reject

is not associated with psychological ~ .086 association in

well-being. H> multivariate model
Ha4: Purpose-aligned roles are Strone positive
associated with perceived purpose  <.001 Reject Ha gP

. association observed
and dignity.

Table 5 summarizes the hypothesis-testing results. Four of the five hypotheses were supported.
Purpose-aligned roles emerged as the strongest predictor of later-life well-being, followed by
cooperative economic participation and preventive healthcare, all demonstrating significant
positive relationships with the study outcomes. These findings are consistent with literature
identifying purpose as a fundamental dimension of psychological well-being (Frankl,
1963/2006; Ryff, 1989), recognizing psychological well-being as an important determinant of
healthy ageing (Moye, 2023; Trudel-Fitzgerald et al., 2019), and emphasizing the value of
continued participation, health, and contribution throughout later life (OECD, 2024; UNDESA,
2023; WHO, 2021).

Although structured social participation did not independently predict psychological well-
being in the multivariate model, this finding should not be interpreted as evidence that
participation lacks importance. Previous studies consistently associate community
participation with social connectedness, resilience, and purposeful living (Lofgren et al., 2021;
Goto et al., 2024; Gough et al., 2021). The present study refines this understanding by
suggesting that participation contributes most effectively when integrated with purpose-aligned
roles, cooperative economic participation, and preventive healthcare rather than functioning as
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an isolated intervention. Collectively, these findings provided the empirical basis for the
development of the Ikigai-Bayanihan Purpose-Driven Retirement Model.

Development of the Ikigai-Bayanihan Purpose-Driven Retirement Model

The Bayanihan Model represents the first Design Science artifact produced by this study,
translating validated quantitative and qualitative findings into an integrated community system
for purposeful ageing. Instead of adapting an existing retirement model, the framework
emerged directly from the convergent mixed-methods findings, which identified four
interdependent determinants of later-life well-being: Diwa (purpose-driven), Kabuhayan
(cooperative economic participation), Kalusugan (preventive healthcare), and Ugnayan
(structured social participation). Through iterative design, these empirically validated
determinants were synthesized into a coherent framework that supports purpose, dignity, well-
being, and continued contribution throughout later life.

Qualitative findings further demonstrated that although purpose begins with the individual, it
is sustained through belonging, reciprocity, cooperation, and opportunities to contribute. These
insights positioned Bayanihan not merely as a cultural value but as the social architecture
through which purposeful ageing is continuously reinforced within everyday community life.

Figure 3
Bayanihan Model

BAYANIHAN MODEL
FRAMEWORK

KABUHAYAN | KALUSUGAN
(Cooperative [ (Preventive Healthcare) |
Participation

ommul

Moderating
Factors
Prior Income
UGNAYAN Health Status
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OUTCOMES

Life Satisfaction
Dignity

Well-being

Integrating Ikigai and Bayanihan
Building on the Bayanihan Model, the study subsequently integrated the four validated pillars
with the philosophical dimensions of Ikigai. This synthesis revealed a strong conceptual

alignment between the empirical findings and Ikigai's dimensions of passion, vocation,
mission, and profession. Rather than representing competing philosophies, the two frameworks
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explain complementary dimensions of purposeful ageing: Ikigai provides the individual's
reason for living, while Bayanihan provides the collective environment that enables purpose to
be expressed, supported, and sustained. The integration of these complementary perspectives
produced the Ikigai-Bayanihan Purpose-Driven Retirement Model, demonstrating how
universal principles of purpose can be translated into a culturally grounded and
implementation-ready retirement community framework.

Within the integrated model, Diwa aligns with passion by nurturing purpose-aligned roles;
Kabuhayan reflects vocation through cooperative economic participation; Kalusugan supports
mission by promoting preventive healthcare and lifelong well-being; and Ugnayan embodies
profession by creating structured opportunities for participation, contribution, and shared
prosperity. Together, these four pillars function as an interconnected system in which
improvements in one domain reinforce outcomes across the others, reflecting the empirical
relationships identified in this study and providing the foundation for the framework's
governance, spatial planning, business model, and implementation strategy.

Figure 4
The Final Output of the Study: The Ikigai-Bayanihan Framework for Purposeful Aging
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Conclusion and Recommendations

The Ikigai-Bayanihan Purpose-Driven Retirement Model demonstrates that purposeful ageing
can be intentionally designed through integrated community systems. The findings identify
purpose as the organizing principle of retirement community development, supported by
preventive healthcare, cooperative economic participation, structured social engagement, and
collaborative governance. Together, these evidence-based design principles provide a practical
foundation for implementing culturally responsive retirement communities.
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Although developed within the Philippine context, the model was intentionally designed for
cultural adaptation by preserving its validated core relationships while allowing governance,
financing, spatial planning, and implementation strategies to respond to local contexts.

Consistent with Design Science Research, the model incorporates continuous evaluation using
validated measures of purpose, well-being, health, participation, governance, and economic
resilience. This iterative process supports evidence-based refinement while maintaining the
integrity of the Ikigai-Bayanihan Model.

Implementation Framework

The Ikigai-Bayanihan Purpose-Driven Retirement Model is an evidence-based Design Science
artifact that integrates purpose-driven living, cooperative economic participation, preventive
healthcare, and structured social participation within a culturally grounded retirement
community framework. The findings identified purpose-aligned roles as the strongest predictor
of life satisfaction and psychological well-being, followed by cooperative economic
participation and preventive healthcare, while structured social participation reinforced these
outcomes through its interaction with the other determinants. Supported by a phased
implementation strategy and Business Model Canvas, the framework provides practical
guidance for governments, cooperatives, private organizations, and community stakeholders
seeking sustainable retirement communities adaptable across diverse ageing societies.

Implementation and Spatial Translation

The detailed 20-hectare Land Use Master Plan (Appendix A) translates the framework into an
integrated retirement community design that connects governance, healthcare, cooperative
enterprises, learning, and community spaces within a coherent physical environment.
Implementation follows a three-phase strategy: Phase 1 (Years 0—1) establishes governance,
partnerships, the pilot site, and core infrastructure; Phase 2 (Years 1-3) implements healthcare,
cooperative enterprises, lifelong learning, and purpose-driven community programs; and Phase
3 (Years 3-5) refines the operational model and prepares it for broader replication. This staged
approach reflects the iterative nature of Design Science Research, enabling continuous
refinement while preserving the framework's evidence-based design principles.
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Table 6
Phased Implementation Timeline of the Ikigai-Bayanihan Model
Review &
Phase Timeframe Key Activities Major Deliverables Decision
Points
Project Secretariat
establishment o Leeally registered Go / No-Go
Land acquisition & zoning gaTy I8 Decision 1
. cooperative
compliance e Bayanihan Fund
Phase 1: Cooperative registration & f Y . End of Year I:
. i 4 ormally established L
Preparation Year 0-1 governance design . Institutional
Foundati . e Baseline M&E d fi ial
oundation Baseline assessment database completed | 21¢ lmancia
(Ikigai- 9, SWLS, PANAS, Mastor d 1p readiness for
SF-12) ° laster cve gp ment | i frastructure
Leadership and capacity- plan approve investment
building programs
Construction of core
residential clusters
Development of Wellness | ® Operational Go / No-Go
Phase 2: Hub & preventive care Wellness Hub Decision 2
) systems o [nitial housing
Infrastructure | Year 1-3 Establishment of clusters occupied End of Year 3:
& Proeram agroforestry & e Agro-enterprises Operational
Develg ment cooperative enterprises generating revenue | viability and
P Talent Formation Center e Purpose-driven readiness for
setup programs launched | scale-up
Pilot livelihood &
mentorship programs
Full activation of Ikigai e Fully functioning
Centers 7 .
. . Ikigai-Bayanihan
Expansion of cooperative . Annual
Phase 3: . community
. enterprises . performance
Community . e  Stable cooperative .
Activation & | Year 3-5 Intergenerational & income streams review
: international engagement Adaptive
Commercial e Demonstrated fi t fi
Pilot programs social, health, and renmemen’ 1ot
Continuous monitoring, cconomic replication
evaluation, and refinement
outcomes
Longitudinal impact e Replication toolkit
Phase 4: evaluation e Policy briefs & Strategic
Consolidation | Year 5 Policy engagement & investment replication
& onward dissemination prospectus readiness
Replication Replication planning e Model adaptation assessment
forASEAN and Global guidelines
South contexts

Business Sustainability

Table 7 presents the Business Model Canvas supporting the Ikigai-Bayanihan Purpose-Driven
Retirement Model. By integrating cooperative enterprises, healthcare, agribusiness, eco-
tourism, education, partnerships, and diversified revenue streams, the framework establishes a
financially sustainable operating model that aligns economic resilience with purposeful ageing.
The canvas demonstrates that the proposed retirement community is supported by a practical
and implementation-ready business strategy.

ISSN: 2435-4937

27



The European Conference on Aging & Gerontology 2026 Official Conference Proceedings

Table 7
Business Model Canvass of lkigai-Bayanihan Model
Key Activities Customer
Relationships
Health + wellness services
Agroforestry production Membership +

Key Partners

Cooperative enterprises
Training and mentorship
programs

purpose plans;
Mentorship placement;
Health subscription

LGUs/Agencies Value Proposition bundles

DOH - accredited clinics Customer

& Hospitals A culturally grounded, Channels Segmentation

Universities cooperative-based, Direct website

NGOs (elder care) purpose-driven bookings; Local International retirees

OSCA retirement ecosystem Government Units o ] )

PRA integrating preventive (LGU) referrals; Filipino retirees (mid to
Lo lower income)

DOT Key Resources health, livelihood, that o _

TESDA Land + community clusters | preserving dignity Phlhpp}ne Retirement Local workers

Agri-coops Talent Formation Center while generating local | Authority (PRA) Indigent elderly (CSR)

Insurance Wellness Hub economic value. _

PhilHealth Cooperative governance International

CDA retirement agencies;

Al wellness dashboard Long-Stay Foundation

(Japan)

Medical Professionals

Local coop outlets.
Dept. of Tourism
(DOT)

Revenue Streams
Bed & Breakfast (tester facility / visitors and guests)

Cost Structure

CapEx Structure: Souvenir products / farm to table brand

Housing .

Wellness Hub Pool of Wisdom Consultancy
Bed & Breakfast Wellness subscriptions
Dormitory ) )

In-house Clinic Agri-retail & exports

Land

Training workshops

OpEx : Staff training, Dormitory and Events

Agri-agro maintenance
Technology

Wellness Hub & Clinic

Reserve contributions

Tech, and M&E

Program maintenance management

Cooperative dividends
Entry Retirement Package
Monthly Subscription (international and local)

Grants

From Evidence to Implementation: The Contributions of the Ikigai-Bayanihan Purpose-
Driven Retirement Model

The Ikigai- Bayanihan Purpose-Driven Retirement Model advances purposeful ageing by
translating validated empirical findings into an implementation-ready Design Science artifact.
Its contributions include gerontology (purposeful ageing framework), Design Science
(evidence-based artifact), governance (Public-Private-People Partnership (PPPP-model),
business (cooperative financing model), public policy (implementation-ready retirement
framework), and global ageing (culturally adaptable framework). Supported by an
implementation roadmap and Business Model Canvas, the framework provides policymakers,
practitioners, and community developers with an evidence-based approach to designing
sustainable retirement communities across diverse ageing societies.
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Limitations and Implications

The findings should be interpreted within the context of the study's limitations. Although the
framework was developed and validated using a statistically adequate but relatively small,
context-specific Philippine sample, it provides an implementation-ready Design Science
artifact that requires further validation through pilot implementation, longitudinal evaluation,
and cross-cultural studies. Despite these limitations, the study demonstrates that purposeful
ageing can be intentionally designed through integrated community systems and offers
practical guidance for policymakers, planners, researchers, community developers, and
investors seeking sustainable retirement community models.

Recommendations

The successful implementation and replication of the Ikigai-Bayanihan Purpose-Driven
Retirement Model depends on preserving the integrity of its four interdependent pillars: Diwa
(purpose-driven living), Kabuhayan (cooperative economic participation), Kalusugan
(preventive healthcare), and Ugnayan (structured social participation). These pillars must
function as an integrated system rather than as independent or optional components. While
governance, financing, spatial planning, and implementation strategies should be adapted to
local contexts, weakening or omitting any pillar may compromise the framework's theoretical
coherence, empirical validity, and intended outcomes. Preserving the four-pillar architecture is
therefore essential to maintaining both the scientific integrity and practical effectiveness of the
model.

Informed Consent Statement

Written informed consent was obtained from all participants prior to their participation in the
study.

Declaration of Generative Al and Al-Assisted Technologies in the Writing Process

During the preparation of this manuscript, the authors used ChatGPT (OpenAl) to assist with
language editing, including proofreading, improving clarity, coherence, and readability. The Al
tool was not used to generate the study's scientific content, interpret findings, or formulate
conclusions. All outputs were critically reviewed, revised, and verified by the authors, who
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Appendix

Appendix A presents the 20-hectare Land Use Master Plan developed from the Ikigai-
Bayanihan Purpose-Driven Retirement Model. Although omitted from the main manuscript
because of space limitations, the master plan demonstrates how the framework's four pillars
are translated into an integrated spatial design that connects residential, healthcare, cooperative,
educational, agricultural, and recreational functions. It serves as the implementation blueprint
supporting the practical application and future pilot development of the proposed retirement
community.

Appendix A
Land Use Masterplan: Ikigai-Bayanihan Retirement Community
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Abstract

Population aging is reshaping health systems worldwide, creating pressures on financing,
service delivery, and long-term care (LTC). Countries are responding through different
institutional arrangements; however, evidence on how these models influence health outcomes
remains limited. This study compares the health systems of Chile and Japan to examine how
demographic context and system design shape responses to population aging and population
health outcomes. Using data from sources such as the World Bank, the OECD, and the World
Health Organization, the analysis evaluates key indicators including demographic structure,
health system financing, primary care organization, healthcare resources, and selected health
outcomes. Japan, one of the world’s most rapidly aging societies, operates a universal
mandatory health insurance system supported by extensive healthcare infrastructure and strong
financial protection. Chile, while demographically younger, is undergoing a significant
demographic transition characterized by a rapidly increasing proportion of older adults. Its
health system combines a mixed public—private insurance model with a community-centered
primary care network emphasizing prevention and family health services. The comparison
suggests that Japan’s universal financing structure and healthcare capacity contribute to strong
outcomes in life expectancy and mortality indicators, while Chile’s primary care model
strengthens accessibility and community-based prevention. From a policy perspective, Chile
may benefit from Japan’s experience in universal coverage and LTC systems designed to
support very aged populations. Japan could draw lessons from Chile’s community-centered
primary care model and preventive programs aimed at promoting healthy aging and
maintaining functional capacity among older adults.

Keywords: population aging, health systems, Chile, Japan, universal health coverage, primary
care, long-term care, comparative policy
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Introduction

Population aging has become one of the defining policy challenges of the twenty-first century
(Christensen et al., 2009; Ismail et al., 2021). Declining fertility, rising life expectancy, and
epidemiological transition are increasing the proportion of older persons in many societies,
with important consequences for health systems (Omran, 2005; Santosa et al., 2014). Aging
populations generate rising demand for chronic disease management, long-term care (LTC),
integrated service delivery, and sustainable financing arrangements (Christensen et al., 2009).
These pressures are especially significant where health systems were originally designed for
younger populations and an acute, episodic burden of disease (Omran, 2005; Santosa et al.,
2014). Japan represents an advanced case of demographic aging and is widely recognized as a
super-aging society, with one of the oldest population structures globally (Arai et al., 2015;
Muramatsu & Akiyama, 2011). Chile, although demographically younger, is experiencing a
rapid and advanced demographic transition marked by falling fertility, increased longevity, and
a growing share of older adults (Dintrans, 2018; Gitlin & Fuentes, 2012). This demographic
contrast makes the two countries analytically valuable for comparative health systems research:
Japan provides an example of how a highly aged society has institutionalized responses through
health and LTC arrangements, whereas Chile illustrates how a country in transition is adapting
its mixed health system and primary care structures before aging pressures become more acute
(Cerda et al., 2022; Dominguez-Cancino et al., 2020).

The two countries also differ sharply in institutional design. Japan operates a universal
mandatory health insurance system that achieved population-wide coverage in 1961 and is
characterized by broad financial protection, regulated benefits, and comparatively strong cost
control through a nationally uniform fee schedule (Hashimoto et al., 2011; Ikegami, 2016;
Ikegami et al., 2011). By contrast, Chile’s health system combines a mixed public—private
insurance structure in which contributors may choose between the public insurer FONASA and
private ISAPREs, a design that has long raised concerns about segmentation and risk selection
across population groups (Cerda et al., 2022; Sapelli & Torche, 2001). At the same time, Chile
has developed a community- and family-centered primary care model that emphasizes access,
prevention, quality improvement, and social participation at the municipal level, making
primary care a distinctive pillar of its health system response (Barber et al., 2025; Dominguez-
Cancino et al., 2020). This institutional contrast is important for understanding how each
country is positioned to respond to population aging: Japan offers a model of universal
financing and system integration, whereas Chile illustrates how a mixed insurance system can
coexist with a comparatively strong primary care orientation (Dominguez-Cancino et al., 2020;
Ikegami et al., 2011).

Chile’s system is not simply a weaker version of a universal model. Rather, it has developed a
strong primary care orientation and a community-based prevention architecture rooted in the
family and community health model, which shifted primary care away from a purely
biomedical approach toward a biopsychosocial and community-centered framework (Coss-
Mandiola et al., 2022; Dominguez-Cancino et al., 2020). Chilean primary care has also played
an important role in preventive health screening and chronic disease risk detection, including
the identification of hypertension, diabetes, and dyslipidemia in routine primary care settings,
with associated performance-linked resources and implementation incentives (Zamorano et al.,
2025). This gives Chile an institutional feature that may hold value even for richer and older
systems: a closer link between prevention, community services, and family-centered care,
alongside municipal and local implementation structures that embed public health action in
primary care delivery (Dominguez-Cancino et al., 2020; Maceira et al., 2024).
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This paper compares Chile and Japan to address a simple but important question: how do
demographic context and health system design shape national responses to population aging
and related health outcomes? Rather than treating aging as a purely demographic problem, the
paper approaches it as a systems challenge involving financing, primary care, infrastructure,
LTC, and health outcomes. The comparison seeks to generate policy lessons in both directions:
what Chile can learn from Japan’s universal financing and LTC institutions, and what Japan
can learn from Chile’s community-centered primary care model. Figure 1 presents the
conceptual framework guiding the comparative analysis of how demographic aging interacts
with financing architecture, primary care, care capacity, and LTC to shape health system
outcomes in Chile and Japan.

Figure 1
Conceptual Framework for Health System Adaptation to Population Aging

Population Aging and Transition

I
I | |

Financing Primary Care and Care Capacity and
Prevention Long-Term Care

|

Access, Financial Protection, Continuity,
Prevention, Service Coordination, Care Support

Health Outcomes and Healthy Aging Indicators

Methods

This study uses a comparative policy analysis based on secondary data and institutional review,
an approach widely used in cross-national health systems research to examine how institutional
arrangements relate to performance across countries (Anderson & Hussey, 2001; Cacace et al.,
2013). The comparison draws on publicly available indicators and policy descriptions from
major international datasets and official system sources, consistent with comparative
frameworks that combine standardized indicators with institutional interpretation (Anderson &
Hussey, 2001; Tolonen et al., 2021). The analytical focus is on five dimensions: (1)
demographic structure; (2) health system financing and insurance design; (3) primary care
organization and service orientation; (4) healthcare resources and delivery capacity; and (5)
selected health outcomes and access indicators. Demographic indicators include the share of
the population aged 65 years and above and the old-age dependency ratio, both of which are
widely used in research on population aging and health system pressure (Bloom et al., 2015;
Christensen et al., 2009). Financing indicators include health expenditure as a share of gross
domestic product (GDP), the extent of financial coverage through mandatory prepayment, and
institutional features of insurance design; these are standard measures in comparative
assessments of health system performance (Anderson & Hussey, 2001; Gabani et al., 2023).
Service delivery and resource indicators include physicians, nurses, hospital beds, and LTC
workforce where available, reflecting common input measures used in international efficiency
and performance comparisons (Evans et al., 2001; Gavurova et al., 2021). Outcome indicators
include life expectancy, preventable mortality, treatable mortality, and selected acute care
quality measures such as 30-day mortality after acute myocardial infarction (AMI) and stroke,
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as these indicators are widely used to capture both broad population health and the effectiveness
of healthcare systems (Anderson & Hussey, 2001; Nolte & McKee, 2004) These indicators
were chosen because they reflect both overall system performance and the ability of the health
system to respond to aging-related care demands (Anderson & Hussey, 2001).

The analysis is descriptive/ comparative. Its purpose is not to establish that one feature directly
causes one health outcome, but rather to identify policy relationships between system design
and observed performance under different stages of demographic aging. This approach is
appropriate given the methodological complexity of cross-national health system comparison,
including variation in data sources, indicator definitions, and the multiple social, economic,
and behavioral determinants of health outcomes (Cacace et al., 2013; Tolonen et al., 2021).

Findings
Demographic Context: Nature Aging Versus Accelerated Transition

Japan and Chile face population aging from different starting points. Japan is widely recognized
as a super-aged society and has long been treated in the literature as a leading case of advanced
demographic aging, with major implications for pensions, health care, and LTC policy (Arai et
al., 2015; Muramatsu & Akiyama, 2011). Chile, by contrast, remains demographically younger,
but its aging process has been described as rapid and advanced within the Latin American
context, driven by declining fertility, increased longevity, and epidemiological change (Marin
& Wallace, 2002; Thumala et al., 2017). Chile’s transition is therefore less advanced than
Japan’s, but it is moving in the same direction and must adapt its health system before age-
related demand becomes more deeply entrenched.

This demographic contrast matters because health system needs differ by stage of aging. In
very aged societies such as Japan, the policy challenge extends beyond access to medical
treatment toward the sustained management of frailty, multimorbidity, dementia, disability, and
LTC needs (Arai et al., 2015; Kasajima et al., 2022; Yamada & Arai, 2020). In comparatively
younger but rapidly aging societies such as Chile, the more immediate policy opportunity lies
in prevention, health promotion, early chronic disease management, and institutional reform
before aging-related costs and care burdens become more difficult to contain (Dintrans, 2018;
Marin & Wallace, 2002; Thumala et al., 2017).

Financing: Universal Mandatory Coverage Versus Segmented Risk Pools

Japan’s health financing model is built on universal mandatory coverage with comparatively
strong financial protection. OECD data show that the entire Japanese population is covered for
a core set of services and that 85% of total health spending is financed through government
and compulsory insurance arrangements. Japan spent 10.6% of GDP on health in 2024, broadly
comparable to Chile’s 10.5%, but the organization of financing differs importantly (OECD,
2025). The literature consistently describes Japan as a mature universal health coverage system
based on compulsory social health insurance, broad benefits, and nationwide fee regulation,
with financing arrangements that have historically supported relatively equitable access and
cost control (Hashimoto et al., 2011; Ikegami et al., 2011; Matsuda, 2019). In this respect,
Japan’s financing architecture is often discussed as a coherent model in which pooling and
regulation help contain fragmentation while sustaining broad population coverage (Ikegami et
al., 2011; Kutzin, 2013).
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Chile also devotes substantial public attention and resources to health, yet its financing
structure is more fragmented. OECD data indicate that 97% of the population is covered for a
core set of services, but only 59% of spending is covered by mandatory prepayment (OECD,
2025). Academic studies describe the Chilean system as a segmented mixed public-private
model in which the public insurer FONASA, the public fund covering around 85% of the
population (Fondo Nacional de Salud, 2026), and private ISAPRE insurers cover around 12%
predominantly among higher-income households (Dintrans, 2018; Paraje & Vasquez, 2012;
Sapelli, 2004). This segmentation weakens risk pooling and has been linked to inequalities in
financial protection, access, and service use, with FONASA bearing a disproportionate share
of older, poorer, and higher-risk beneficiaries (Dintrans, 2018; Oyarte et al., 2022). The policy
implication is that similar aggregate levels of spending do not guarantee equivalent protection
or outcomes. Japan’s financing structure appears more coherent for an aging society because
broader risk pooling and tighter regulation reduce fragmentation and provide a stronger basis
for equitable access across the life course (Ikegami, 2016; Kutzin, 2013). Chile’s model, by
contrast, achieves broad formal coverage but weaker effective financial protection for groups
with greater health needs, especially older adults, who are more exposed to recurrent care needs,
chronic disease costs, and medication burdens (Dintrans, 2018; Paraje & Vasquez, 2012).

Primary Care and Prevention: Chile’s Community-Centered Strength

A central distinction in the comparison is the organization of primary care. OECD reviews
describe Chilean primary care as a key pillar of public health action, including screening,
counseling, obesity interventions, and preventive programs. This role should be understood as
part of broader public policy architecture rather than as a set of isolated initiatives. At the
conceptual level, Chile’s primary care model provides a person-, family-, and community-
centered framework for care delivery. At the strategic level, (Person-Centered Integrated Care
Strategy) ECICEP reorganizes care around chronic conditions and multimorbidity. At the
operational level, programs in cardiovascular health, respiratory care, immunization, mental
health, oral health, rehabilitation, and preventive examinations support risk detection, early
intervention, follow-up, and health promotion across the life course.

Chile also uses performance-linked primary care indicators and negotiated targets between
national health authorities and municipalities, creating a mechanism to align local service
delivery with national public health priorities (OECD, 2019). Academic studies similarly
describe Chile’s primary care model as a family- and community-centered approach rooted in
the Integral Family and Community Health Model, which shifted service delivery away from
a purely biomedical orientation toward a biopsychosocial and preventive framework
(Dominguez-Cancino et al., 2020; Garcia-Huidobro et al., 2018).

This model matters for population aging because many age-related health challenges are not
solved primarily through hospitals. Healthy aging depends on early risk detection, continuity
of care, community support, and the maintenance of functional capacity. Chile’s family- and
community-oriented approach therefore offers a service logic that is well suited to delaying
frailty, managing chronic disease before complications emerge, and supporting social
embeddedness in later life (Dominguez-Cancino et al., 2020; Garcia-Huidobro et al., 2018).

Japan’s primary care model is less often described internationally as community-centered in
the Latin American sense, although it is embedded within a highly accessible universal system.
Japan’s comparative strength lies more in universal access, financial protection, extensive
provider availability, and institutionalized LTC than in an explicitly community-based
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preventive primary care discourse. Research on Japan’s aging response emphasizes the long-
term care insurance (LTCI) system and community-based integrated care for older adults,
suggesting a policy orientation more strongly linked to aging support and care coordination
than to the family-community primary care framing seen in Chile (Yamada & Arai, 2020). The
comparison therefore suggests not that Chile outperforms Japan overall, but that Chile may
have developed a more visible preventive and community-facing service orientation that is
relevant for healthy aging policy (Garcia-Huidobro et al., 2018; Yamada & Arai, 2020).

Healthcare Resources and Delivery Capacity

The difference in healthcare capacity between the two countries is striking. Japan has 2.6
practicing doctors per 1,000 population and 12.2 practicing nurses per 1,000 population. Most
notably, Japan has 12.5 hospital beds per 1,000 population, far above the OECD average of 4.2.
Japan also has 6.8 LTC workers per 100 people aged 65 years and over, above the OECD
average (OECD, 2025). Chile’s healthcare capacity is much more constrained. OECD data
reports 3.3 licensed doctors per 1,000 population and 4.4 practicing nurses per 1,000 population,
alongside only 1.9 hospital beds per 1,000 population. No comparable OECD data are available
on LTC workers for Chile (OECD, 2025). OECD analyses also note that Chile’s public primary
care and hospital systems face limited resolution capacity and resource constraints,
contributing to referrals and waiting-time pressures (OECD, 2025). This interpretation is
consistent with academic work describing waiting times and coordination problems as
persistent challenges in Chile’s mixed and capacity-constrained system (Acuna et al., 2022;
Dintrans, 2018).

These differences are highly relevant to aging. Older populations consume more continuous,
complex, and often multi-level services, especially where multimorbidity, frailty, and LTC
needs become more prevalent with age (Dismore et al., 2023; Ferrucci & Kohanski, 2022).
Japan’s infrastructure and workforce scale make it better positioned to absorb high demand
from a very old population, while Chile’s capacity constraints may become more problematic
as aging deepens (Dintrans, 2018; OECD, 2025). In this sense, Chile’s strong primary care
orientation may be necessary but not sufficient unless accompanied by greater financing
integration and expanded age-related care capacity (Dintrans, 2018; Thumala et al., 2017).

Long-Term Care as a System Differentiator

One of Japan’s most important institutional responses to population aging is the LTCI. Japan
introduced its LTCI system in 2000 to address the growing care needs of older adults through
a dedicated social insurance model that separates LTC from acute medical care and frames care
dependency as a societal rather than purely family responsibility. Official Japanese sources
further show that the system now supports millions of service users and is financed through a
combination of insurance contributions, public funding, and user copayments (Yamada & Arai,
2020). OECD data also indicate that Japan has 6.8 LTC workers per 100 people aged 65 years
and over, above the OECD average, underscoring the scale of its institutional LTC capacity
(OECD, 2025). This is a major policy distinction because aging health systems cannot rely only
on hospitals and outpatient medical care. They also need institutions that address frailty,
disability, dementia, and support for activities of daily living. Research on Japan consistently
presents LTCI as a central pillar of the country’s aging response and as part of a broader
community-based integrated care strategy for older adults (Yamada & Arai, 2020). In this sense,
Japan’s LTC system reflects a relatively advanced degree of institutional adaptation to very old
population structures.
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Chile, by contrast, has made important progress in primary care and access, but the academic
literature continues to describe LTC as an underdeveloped policy area. Studies on Chile argue
that, despite rapid demographic aging, the country still lacks a fully developed LTC system
comparable to those found in more advanced aging societies, leaving care responsibilities
heavily dependent on families and fragmented social protection arrangements (Dintrans, 2018;
Villalobos Dintrans, 2018). This gap may become increasingly important as Chile’s older
population rises and informal family care becomes more difficult to sustain under changing
household structures and labor-market conditions (Villalobos Dintrans, 2018). The comparison
therefore suggests that LTC is one of the clearest institutional differences between the two
countries. Comparative evidence from other Asian countries also shows that the transition
toward formal LTC financing remains a major policy challenge in aging societies, particularly
where family-based care has historically dominated (H.-N. Tran, Piboon, Dang, et al., 2025).
Japan demonstrates the value of formalizing LTC as a distinct policy pillar within the broader
health and social protection system, while Chile illustrates the risks of entering advanced
demographic aging without a comparably institutionalized LTC architecture (Villalobos
Dintrans, 2018; Yamada & Arai, 2020).

Health Outcomes

The countries also differ in key outcome measures. WHO data show that life expectancy at
birth in 2021 was 84.5 years in Japan and 79.0 years in Chile (WHO, 2024). OECD 2025
country notes similarly report life expectancy at 84.1 years in Japan and 81.6 years in Chile
(OECD, 2025). While differences across data systems reflect methodology and year
conventions, both sources point in the same direction: Japan substantially outperforms Chile in
longevity. OECD data further show that preventable mortality was 86 per 100,000 in Japan
compared with 151 per 100,000 in Chile, and treatable mortality was 49 per 100,000 in Japan
versus 78 per 100,000 in Chile. Japan also performed better in 30-day mortality after acute
myocardial infarction (AMI) and stroke: 4.9% and 2.1%, respectively, compared with 8.3%
and 8.7% in Chile (OECD, 2025). These differences are consistent with the hypothesis that
Japan’s universal coverage, stronger financial protection, and greater healthcare capacity
support better aggregate outcomes in an aged population (Hashimoto et al., 2011; Ikegami et
al., 2011). At the same time, Chile’s 81.6-year life expectancy remains above the OECD
average according to the OECD country note, showing that Chile’s system performs relatively
well on several broad indicators despite its structural fragmentation (Dintrans, 2018; OECD,
2025).

Discussion

The comparison highlights three broad lessons. Aging does not merely increase demand; it
changes the kind of system that is needed. Older populations require not only curative medicine,
but also continuity of care, chronic disease management, rehabilitation, social care, and support
for functional ability. Japan appears better adapted to this reality because it combines universal
financial protection with high service capacity and an institutionalized LTC system. The result
is not perfect health, but a system architecture better aligned with the needs of advanced aging
(Ikegami et al., 2011; Yamada & Arai, 2020). Second, prevention and community-based
primary care remain essential even in an aging society. Chile’s experience is valuable precisely
because it shows that aging policy should begin before societies become extremely old.
Community-centered primary care, municipal service delivery, screening, health promotion,
and family health approaches may help delay disability and reduce downstream hospital
dependence. For Japan, where the share of older adults is already very high, stronger
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incorporation of community-centered prevention could support healthy aging and reduce
avoidable deterioration in functional status (Dominguez-Cancino et al., 2020; Yamada & Arai,
2020). Third, nominal coverage is not the same as effective equity. Chile has near-universal
population coverage, yet the literature shows weaker financial protection and persistent
inequality across population groups within its segmented public-private system. This is a useful
warning for countries undergoing demographic transition: partial insurance expansion without
integrated risk pooling may leave older adults especially vulnerable, since they are heavier
users of health services and pharmaceuticals (Dintrans, 2018; Ikegami et al., 2011). The paper
therefore supports a broader view of aging adaptation. Evidence from other countries facing
demographic aging similarly suggests that policy delay in elderly care can deepen system stress,
inequity, and unmet care needs (H.-N. Tran, Piboon, Watanabe, et al., 2025). The critical issue
is not simply how much a country spends, but whether financing, primary care, and LTC are
institutionally aligned. Japan demonstrates the value of universal and coordinated financing
under extreme aging. Chile demonstrates the value of embedding prevention and community
reach into routine care before age-related demand peaks (Dintrans, 2018; Dominguez-Cancino
et al., 2020; Ikegami et al., 2011; Yamada & Arai, 2020).

For implications, Chile may benefit from Japan’s experience in several areas. It could deepen
risk pooling and reduce fragmentation between public and private financing. OECD analysis
already points toward the value of stronger pooling or even a more unified healthcare structure.
For an aging society, broader risk sharing becomes increasingly important because care needs
are concentrated in older age groups and are often costly and continuous (Dintrans, 2018;
Ikegami et al., 2011; OECD, 2025). Second, Chile may need to expand age-related care
capacity, particularly hospital resources, nursing capacity, and LTC services. Evidence from
other Asian settings also suggests that nursing workforce shortages can become a major
bottleneck in population aging adaptation, with implications for both care quality and long-
term system resilience (H. Tran et al., 2024). Its current bed capacity and nursing density are
low relative to OECD standards and far below Japan’s. Without capacity expansion,
demographic aging may translate into longer waits and more unequal access (Dintrans, 2018;
OECD, 2025). Moreover, Chile could begin building a formal LTC architecture before aging
reaches Japan’s level. Doing so early would be strategically wiser than waiting until frailty and
dependency become large-scale fiscal crises, especially given the literature describing Japan’s
LTCI system as a key institutional response to population aging (Dintrans, 2018; Yamada &
Arai, 2020).

Japan can also learn from Chile. Chile’s community-centered and prevention-oriented primary
care model offers a reminder that healthy aging is not achieved only through hospitals and
insurance generosity. Functional capacity in later life depends heavily on upstream intervention,
local engagement, counseling, social support, and routine preventive care (Dominguez-
Cancino et al., 2020). Second, Chile’s primary care tools for aligning local performance with
public health goals may hold lessons for how older populations are supported closer to home.
As Japan continues to manage frailty, multimorbidity, and social isolation, stronger emphasis
on community prevention and municipal integration may complement its existing LTC
institutions (Dominguez-Cancino et al., 2020; Yamada & Arai, 2020). Next, the comparison
suggests that highly developed systems should not assume infrastructure alone is enough.
Japan’s acute and longevity outcomes are strong, but prevention-oriented community models
may help reduce later-life disability and improve quality, not just quantity, of years lived
(Dominguez-Cancino et al., 2020; Ikegami et al., 2011; Yamada & Arai, 2020).
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This paper has limitations. It relies on secondary data, which may vary in year coverage,
definitions, and methods. The analysis is descriptive and comparative, so causal claims should
be made cautiously. The health outcomes are influenced by broader determinants beyond health
system design, including income, education, diet, inequality, and social norms. The paper
emphasizes national-level institutions and does not fully capture subnational disparities, which
are especially relevant in Chile given municipal variation in primary care capacity. Finally, the
LTC comparison is asymmetric, since Japan’s system is more extensively documented.

Conclusion

Chile and Japan offer contrasting but complementary lessons on how health systems can adapt
to population aging. Japan shows that universal mandatory coverage, strong financial
protection, high provider capacity, and formal LTC institutions can support strong outcomes
even in one of the world’s oldest societies. Chile shows that community-centered primary care
and preventive service design remain crucial in managing demographic transition and
promoting healthy aging before aging pressures become more severe. The central policy lesson
is that successful adaptation to aging requires institutional alignment. Financing must protect
households and pool risk broadly. Primary care must support continuity, prevention, and
community access. LTC must be recognized as a core system function rather than an informal
residual. Countries that strengthen these pillars before aging peaks will be better positioned to
sustain both population health and system resilience.
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Abstract

This study proposes a comprehensive multi-criteria decision making based methodological
framework to support aging in place by prioritizing personalized requirements of senior
adults. Moving beyond traditional studies, the framework incorporates emerging dimensions
such as behavioral finance, gamification, early disease detection, social robotics, sleep
behavior monitoring, medication management, and ambient assisted living systems. The main
objective is to construct a holistic and data-driven perspective that reveals the importance of
different dimensions affecting active aging for senior adults. The proposed methodology is
structured around five main criteria: (1) Physical Environment, (2) Preventive Health
Monitoring, (3) Behavioral Decision Capability, (4) Social Engagement, and (5)
Psychological Well-Being. The proposed framework integrates both subjective and objective
criteria, and for this hybrid structure, multi-criteria decision-making (MCDM) methods are
preferred as they can simultaneously handle both types of information within a unified
framework. To address uncertainty and vagueness in expert judgments, the study
recommends using the Hesitant Fuzzy Analytic Hierarchy Process (HFAHP). This method is
particularly suitable for decision-making problems where preferences are not precisely
defined and may vary across experts. It allows decision-makers to provide multiple possible
evaluations simultaneously, thereby effectively capturing hesitation and ambiguity in a
flexible manner. In future applications, the hierarchical structure of this study is expected to
be applied using Hesitant Fuzzy AHP and serve as an adaptive input structure for Al-driven
decision support systems that can personalize recommendations, monitor risks in real time,
and optimize resource allocation.

Keywords: active aging in place, elderly care, decision support systems, healthy aging, senior
adults
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Introduction

One of the most significant changes to occur in demographics and society in the 21st century
is population aging (Kohli et al., 2020). Many older adults prefer to remain independent and
continue living in their own homes and communities rather than move into institutional care
settings (Kakulla et al., 2025). In response to this need, aging in place has become a
prominent strategy for promoting the independence, autonomy, dignity and quality of life of
older adults in their familiar environment. Additionally, recent advancements in digital health
technologies and smart living environments have opened opportunities for enhancing the
experience of aging in place (Soar, 2010). Due to these reasons, researchers and healthcare
practitioners have demonstrated an increasing interest in using a variety of technology-based
solutions, including wearable devices, telemedicine systems, ambient assisted living
technologies, social robots, artificial intelligence applications and smart home solutions
(Miller et al., 2020).

As ageing-in-place research has grown, its scope has expanded to include areas such as early
disease detection, sleep and behaviour monitoring, medication adherence, remote healthcare,
and ambient assisted living systems (Fournier et al., 2021). While these dimensions have
garnered much interest among scholars, they have largely been researched separately; as
such, relatively few models exist that combine these many factors into One coherent
decision-making process (Alsulami et al., 2020). Most existing studies focus on individual
technological solutions or single healthcare outcomes resulting in limited capacity to evaluate
overall aging supportive systems across all relevant dimensions (Alsulami et al., 2020).

To bridge this gap, the primary objective of this research project is to create an MCDM
framework that combines all the relevant dimensions of aging in place and creates a
structured format for identifying the unique needs of older adults. The goal of this research is
to design the decision framework versus develop a specific technological solution. Older
adult needs related to aging in place form a multicriteria decision-making problem in which
multiple factors may interact. Expert judgments in such contexts are typically
unclear/vague/hesitant (Amer & Daim, 2013); whereas traditional decision-making methods
are generally inadequate for capturing the nature of these judgments since evaluation relies
heavily on subjective judgment (Olson, 2009). For this reason, the proposed framework was
developed with sufficient methodology to allow the application of the Hesitant Fuzzy
Analytic Hierarchy Process (HFAHP), an advanced MCDM method able to accommodate
uncertainty/ambiguity/hesitation present in expert judgments. Thus, the focus of this research
will be to develop a comprehensive and structured MCDM framework that will then allow for
the use of HFAHP to determine priority levels for aging-in-place needs instead of
developing/implementing a specific technological solution/application.

Multi-Criteria Decision-Making (MCDM) approaches provide systematic methods for
solving complex decisions problems with multiple criteria (Saaty & Ergu, 2015). Of these
approaches, the analytical hierarchy process (AHP) has been widely used to rank criteria
through pairwise comparison (Saaty, 1988). Nevertheless, due to ambiguity, subjective
judgments are frequently characterized by linguistic terms; thus, fuzzy extensions of AHP are
useful for representing ambiguous subjective judgments within complex decision contexts
(Cakar, 2008). More specifically, the hesitant fuzzy analytical hierarchy process (HFAHP)
allows experts to express multiple preferences simultaneously; consequently, it offers a
flexible representation of uncertainty/hesitancy present in subjective evaluations (Zhu et al.,
2016). Because the improved FAHP method accounts for complexity and uncertainty, it is
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particularly suitable for housing-related decision-making involving older adults, where
information may be incomplete, vague, or difficult to express precisely (Jia et al., 2015).
Thus, combining technology-supported aging-in-place strategies with HFAHP can support
robust decision-making by capturing the nature of the uncertainties and complexities present
in elder care systems.

Considering these challenges; this study will develop a comprehensive framework for
prioritizing the multi-modal ageing-in-place needs of older adults. The proposed
methodology includes five dimensions: physical environment; preventative health
monitoring; behavioral decision capability; social interaction; and psychological well-being.
Collectively; these dimensions include multiple factors that relate to needs associated with
ageing. Twenty-one sub-criteria represent specific considerations relating to safety; health
monitoring; cognitive functioning; social connectedness; and emotional resilience. Through
the integration of these dimensions/sub-criteria within an HFAHP-based decision framework;
this study will provide a structured approach for addressing the complexity associated with
ageing-related demands; whilst accommodating the uncertainty/hesitation associated with
expert judgment.

The findings are expected to support the development of intelligent and personalized
decision-support systems that enhance older individuals' independence, safety, and quality of
life, while also contributing to more effective healthcare and social care planning.
Furthermore, the proposed framework is intended to provide practical guidance for healthcare
providers, policymakers, carers, and technology developers in designing more user-friendly
and responsive ageing-in-place approaches.

The Proposed Methodological Framework
The hierarchy of the main and sub-criteria considered in the proposed MCDM framework is

presented in Figure 1. The definitions and conceptual scope of these criteria are described
below.
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Figure 1
The Hierarchical Structure of Criteria Determining the Requirements of Senior Adults for
Aging in Place
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The Physical Environment (PE) criterion refers to the safety, accessibility, and emergency
preparedness of the home in which older adults conduct their daily lives. A supportive
physical environment plays a fundamental role in promoting independence, reducing risks,
and enabling successful ageing in place (Hwang et al., 2011). It includes home safety and fall
risk assessment (PE1), which identifies and minimises mobility-related and environmental
hazards that may threaten older adults’ physical well-being and independence (Lysack,
2010); Ambient Assisted Living sensor integration (PE2), which uses interconnected
technologies to monitor daily activities and environmental conditions, identify changes in
behavioural patterns and routines, and detect potential health or safety concerns (Komalasari,
2023); accessibility and mobility support (PE3), which involves assistive solutions and
environmental adaptations that reduce physical barriers and enable older adults to navigate
their homes safely and independently (Molinsky et al., 2019); and emergency detection and
response (PE4), which employs mechanisms for recognising hazardous situations and
facilitating timely assistance, thereby providing reassurance to older adults, caregivers, and
family members (Shahrah & Al-Mashari, 2017).

Preventive Health Monitoring (PH) focuses on the continuous observation of health-related
behaviours and physiological conditions to enable early intervention, maintain health, reduce
complications, and support healthy and independent ageing (Martin et al., 2016). It includes
physical activity monitoring (PH1), which assesses movement patterns and daily activity
levels to support physical function and identify potential declines in functional abilities
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(Jansen et al., 2022); medication adherence support (PH2), which helps older adults follow
prescribed treatment regimens accurately and consistently, thereby improving disease control
and reducing health risks (Scotti et al., 2025); sleep behaviour monitoring (PH3), which
evaluates sleep quality and patterns associated with physical health, cognitive performance,
and emotional well-being (Leahy et al., 2023); early disease detection and risk screening
(PH4), which identifies potential health problems before they become severe and facilitates
timely preventive intervention (You & Qiu, 2020); and healthcare accessibility (PHS), which
enables older adults to obtain timely health services and professional support while reducing
mobility-related and geographical barriers to care (McMaughan et al., 2020).

Behavioral Decision Capability (BD) represents the cognitive and psychological abilities
required to make appropriate everyday decisions and is essential for maintaining autonomy,
independence, and protection from potential risks (Bruine de Bruin et al., 2020). It includes
daily decision-making consistency (BD1), which refers to older adults’ ability to make
coherent and appropriate choices concerning everyday activities and reflects their cognitive
stability (Han et al., 2016); financial decision-making and vulnerability (BD2), which
concern their capacity to manage financial matters and protect themselves from exploitation
and fraud (Wood & Lichtenberg, 2017); cognitive load management (BD3), which involves
processing information and managing multiple demands without becoming overwhelmed,
thereby supporting decision quality and reducing errors (Billig et al., 2020); and decision
support requirements (BD4), which refer to the level of assistance older adults may need
when making complex or important decisions while preserving their autonomy and self-
determination (Wild & Lockenhoft, 2024).

Social Engagement (SE) represents older adults’ ability to maintain meaningful relationships
and participate in social activities. Social connectedness is an important component of
healthy ageing and contributes positively to physical, cognitive, and emotional well-being
(Steppe et al., 2022). It includes social interaction frequency and quality (SE1), which
concern the regularity and meaningfulness of interpersonal relationships and help reduce
loneliness and promote well-being (Peng & Roth, 2025); family and caregiver integration
(SE2), which reflects the involvement of relatives and caregivers in providing coordinated
support, strengthening emotional well-being, and improving continuity of care (Prieto-Flores
et al., 2025); community participation (SE3), which involves older adults’ engagement in
social, cultural, and community activities to enhance inclusion and strengthen their sense of
belonging (Aroogh & Shahboulaghi, 2020); and gamification-based engagement (SE4),
which uses motivating and interactive approaches to encourage participation in health-related,
cognitive, or social activities and improve motivation, adherence, and social interaction
(Mora et al., 2016).

The criterion of Psychological Well-Being (PW) includes emotions, mental resilience, self-
confidence, and perceived quality of life, all of which are crucial for independence and
successful aging in place (Kim & Park, 2016). This criterion includes Loneliness and Mood
Monitoring (PW1), which is focused on evaluating people's emotions and recognizing the
symptoms of loneliness and psychological problems in order to take timely measures (Site et
al., 2022); Cognitive Stimulation and Education (PW2), which covers all the measures aimed
at the maintenance of cognitive abilities and lifelong learning that promote mental resilience
and healthy aging (Gomez-Soria et al., 2022); and Autonomy and Self-Efficacy (PW3),
which is about individuals' ability to cope with everyday challenges independently and make
decisions, giving dignity, independence, and participation in the decision-making process
(Gomez-Soria et al., 2022; Site et al., 2022; Soh et al., 2021). Finally, Caregiver Burden
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Reduction (PW4) is about the reduction of physical, emotional, and psychological burden that
can be put on the family members and other caregivers (Ke & Fu, 2022).

For application, HFAHP is proposed to be used. The Hesitant Fuzzy Analytic Hierarchy
Process (HFAHP) methodology firstly proposed by Oztaysi et al. (2015) provide a structured
approach for prioritizing criteria in decision-making environments characterized by
uncertainty and hesitation in expert judgments. The method begins with the formulation of
the decision problem as a hierarchical structure consisting of the overall objective, criteria,
and sub-criteria. In the present study, this hierarchical structure is established to represent the
multidimensional needs associated with ageing in place.

Following the construction of the hierarchy, experts are asked to conduct pairwise
comparisons among the criteria and sub-criteria using linguistic terms. Unlike conventional
AHP, where experts are generally required to provide a single precise assessment, HFAHP
allows experts to express more than one possible linguistic preference when they are
uncertain or hesitant between alternatives. These multiple linguistic assessments are
represented as hesitant fuzzy elements (HFEs), enabling the uncertainty and hesitation
inherent in subjective expert judgments to be explicitly preserved rather than forcing experts
to provide a single deterministic value.

When evaluations are obtained from multiple experts, the individual hesitant fuzzy
assessments are aggregated to obtain a collective evaluation. In the approach proposed by
Oztaysi et al. (2015), the Ordered Weighted Averaging (OWA) operator is employed to
aggregate the hesitant fuzzy judgments of different experts. This aggregation process enables
the collective preferences of the expert group to be represented while retaining the
uncertainty associated with their assessments.

Then the obtained hesitant fuzzy evaluations are utilized to develop the hesitant fuzzy
pairwise comparison matrices of the criteria and sub-criteria. The hesitant fuzzy pairwise
comparison matrices of the criteria and sub-criteria maintain the hesitation nature of expert
judgments and are used to establish the relative importance of the decision elements. Further,
the hesitant fuzzy evaluations are utilized to obtain the priority weights of the criteria and
sub-criteria. The priority weights correspond to the relative importance of each decision
element in the developed hierarchical structure, which will allow prioritizing the criteria and
sub-criteria based on their importance.

In particular, in terms of the current research, HFAHP is proposed to be used in the future in
order to evaluate the relative weights and priorities of five main dimensions and twenty-one
sub-criteria associated with aging in place. Thus, in terms of methodology, the hierarchical
representation of ageing-in-place needs, the hesitant fuzzy evaluations of the experts, the
aggregation of hesitant fuzzy evaluations, the determination of criterion and sub-criterion
weights and their prioritization constitute the sequence of steps in the process of HFAHP
utilization.

Conclusion

In this research, a Hesitant Fuzzy AHP based MCDM method has been elaborated, which
could serve as a representation of the multi-dimensional needs of seniors for aging in place.
Such an approach combines five main dimensions and twenty-one sub-criteria, providing a
solid strategic foundation for the future prioritizations of the identified criteria. Nevertheless,
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one of the major drawbacks of the present research lies in the absence of empirical data
collecting, as well as actual prioritizing of the identified criteria and sub-criteria. Specifically,
there has been no survey-based expert evaluation of the proposed criteria to obtain hesitant
fuzzy judgments and the calculation of their relative weights. This means that the present
research is more focused on the elaboration of the methodological and hierarchical
framework rather than prioritization process itself. Future research should involve the
empirical collection of experts' judgments and their use as an input in the HFAHP
prioritization process. Future studies are recommended to conduct surveys with experts in the
relevant fields and subsequently apply HFAHP to determine the relative priorities and
weights of the identified criteria and sub-criteria.

Declaration of Generative Al and Al-Assisted Technologies in the Writing Process
During the preparation of this manuscript, ChatGPT (OpenAl) was used as an Al-assisted

tool to improve the English language, including language editing, proofreading, and clarity of
expression.
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Abstract

Stroke is the second leading cause of death globally and a major contributor to long-term
disability, with risk increasing markedly in older adults. In Indonesia, particularly in West
Sumatra Province, the prevalence of stroke among the elderly is higher than the national rate,
highlighting the need for early risk detection. This study aimed to identify stroke risk factors
and determine their relationship with stroke risk levels among the elderly in Nagari Gurun
Panjang Utara, Pesisir Selatan Regency. An analytical cross-sectional design was used
involving 100 elderly participants selected through purposive random sampling. Data were
collected using the Stroke Risk Scorecard from the National Stroke Association, assessing
blood pressure, atrial fibrillation, smoking, cholesterol, diabetes, physical activity, body
weight, and family history. Statistical analysis examined associations and odds ratios (OR)
between risk factors and stroke risk level. Results showed that 55% of respondents were at high
risk of stroke. Significant factors associated with stroke risk included high blood pressure (OR
=7.875), atrial fibrillation (OR =4.861), smoking (OR = 3.756), high cholesterol (OR =4.500),
lack of exercise (OR = 7.292), obesity (OR = 9.220), and family history (OR = 7.980), while
diabetes was not significant (p = 0.198). These findings emphasize the importance of early
screening and lifestyle modification to prevent stroke in the elderly.

Keywords: stroke, elderly, risk scorecard questionnaire, risk factors
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Introduction

Every year, 14.5 million people experience a stroke, 5.5 million people die, and 80 million
people suffer from post-stroke disability. One in four people experience a stroke in their
lifetime (Kharaba et al., 2024). Half of strokes occur in those over the age of 65 (Hastuti et al.,
n.d.). Stroke is the fifth leading cause of death and disability in Unitaed States (Ferrone et al.,
2022). Stroke is one of the non-communicable diseases that causes death and disability in
Indonesia (Elendu et al., 2023). In addition to causing death and disability, stroke can increase
the burden of health costs borne by families and the state, including treatment that is often long
and expensive. In the United States, the average lifetime cost of ischemic stroke per person,
which includes inpatient care, rehabilitation, and follow-up care, is estimated to reach $140,048
(Kleindorfer et al., 2021).

In Indonesia, from BPJS data in 2016, the Jaminan Kesehatan Nasional (JKN) which is
National Health Insurance cost burden for stroke in 2015 was IDR 1.15 trillion and increased
to IDR 1.27 trillion in 2016. There was a 10.4% increase in financing for stroke within a period
of 1 year (Hasnah et al., 2023). The world's elderly population is increasing rapidly. In 2019,
the number of elderly people in the world was 1 billion, projected to be 1.4 billion in 2030 and
2.1 billion in 2050 (P2PTM Kemenkes RI, 2018).

Indonesia is entering an aging population structure, where 10% of the population is aged 60
years and over P2PTM Kemenkes RI, (2018). The number of elderly population is projected
to increase from 27.1 million people (10.7%) in 2020, to 33.7 million people (12.5%) in 2025
and to 48.2 million people (16.6%) in 2035. There are 9.92% or 26.82 million elderly people
in 2020 in Indonesia, and in West Sumatra there are 10.07% or 524.2 thousand elderly people,
an increase from 9.3% or 476.5 thousand people in 2017 (Rahayu et al., 2022). The increase in
the elderly population is accompanied by an increase in non-communicable diseases, chronic
diseases and degenerative diseases. According to Indonesia’s Basic Health Research or Riset
Kesehatan Dasar (RISKESDAS) 2018 the 10 most common non-communicable diseases
suffered by the elderly are hypertension, arthritis, stroke, COPD, diabetes mellitus, cancer,
coronary heart disease, kidney stones, heart failure, and kidney fail. Several non-communicable
diseases are risk factors for stroke such as hypertension, diabetes mellitus, dyslipidemia (high
cholesterol), heart disease (atrial fibrillation). The most effective strategy for stroke prevention
currently proposed is the strategy of all populations and high-risk individuals. The main
priorities for effective primary stroke prevention are a comprehensive approach to people with
all levels of risk of cardiovascular disease (CVD) events, a focus on behavioral and lifestyle
risk factors, providing incentives to health professionals and patients, implementing mobile
technology (electronic health information technology) for use by health professionals and lay
people, and implementing culturally appropriate education from an early age (Feigin et al.,
2023).

In Indonesia, for stroke control, the government provides pre-stroke services available at the
Puskesmas (Pusat Kesehatan Masyarakat) or Community Health Center) Posbindu PTM (Pos
Pembinaan Terpadu Penyakit Tidak Menular) or Integrated Guidance Post for Non
Communicable Diseases, and health clinic, which are served by general practitioners, nurses
and health cadres. Pre-stroke services are early detection activities, discovery, and monitoring
of stroke risk factors in healthy and at-risk individuals in the community (Candelaresi et al.,
2023). Screening for stroke risk factors is important in the elderly to prevent them from having
a stroke. Therefore, this study aimed to identify stroke risk factors among older adults (= 60
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years), determine the prevalence of high stroke risk, and assess the strength of associations
between each factor and risk level.

Methodology

The Stroke Risk Scorecard from the National Stroke Association is a stratification tool or
assessment tool of stroke risk factors that self reported, or self-reported-stroke-risk-function
(SRSREF) that used for primary stroke prevention. SRSRF has the advantage of being explicitly
used to find high-risk patients/subjects. This SRSRF instrument can be used clinically to easily
identify individuals at high risk for stroke and scientifically as part of a primary stroke
prevention trial by identifying subpopulations rich in stroke risk. The risk factors assessed in
this Stroke Risk Scorecard are blood pressure, symptoms of atrial fibrillation, smoking,
cholesterol, history of diabetes, exercise/physical activity, weight, and family history of stroke.

The study was conducted for six months, starting from July to December 2024 in Nagari Gurun
Panjang Utara, Kecamatan Bayang, Kabupaten Pesisir Selatan, Province Sumatera Barat. This
study is a quantitative analytical study with a cross-sectional design. The population is all
elderly people living in Nagari, totalling 485 elderly people. The sample size is calculated using
the Slovin' formula of 83 elderly people. To ensure greater representativeness, the number of
samples is rounded up to 100 elderly people.

The data collection was carried out by five medical students trained as enumerators. In the first
stage, risk factor data was collected using the Stroke Risk Scorecard questionnaire from the
National Stroke Association which had been modified. There are eight risk factor data asked:
1) blood pressure, (2) atrial fibrillation/heart rate, (3) smoking, (4) cholesterol, (5) diabetes, (6)
exercise, (7) diet/weight, and (8) family history of stroke.

Indicators at this stage have collected 100 elderly data by trained enumerators. In the second
stage, data input, editing and coding of data were carried out. In the third stage, data analysis
was carried out.

The research data analyzed using the Statistical Product and Service Solution (SPSS) program
version 26.0. Univariate analysis was conducted to describe the characteristics of the elderly,
risk factors and risk levels in frequency distribution with percentage measures. Bivariate
analysis was conducted to explain whether there was a relationship between each risk factor
and risk level using the Chi-square statistical test with a 95% confidence level. Furthermore,
an analysis of the strength of the relationship between each risk factor and risk level was
conducted using the Odds Ratio (OR). To obtain the Odds Ratio (OR) value, the risk factor and
risk level data were used as qualitative binary data.

This study received approval from the Health Research Ethics Committee of the Faculty of
Medicine, University of Baiturrahmah Padang with a certificate number 066/ETIK-
FKUNBRAH/03/08/2024.

Results and Discussion

Characteristis of the Elderly

By using a sociodemographic questionnaire conducted with structured interviews, the
following characteristics of the elderly were obtained.
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Table 1

Characteristics of the Elderly (n = 100)
Characteristics F* (%) 95% CI*
Age
* Young elderly (60—69 years) 59 59 47.7-69.9
 Middle elderly (70-79 years) 28 28 16.6-38.9
* Old elderly (80 > years). 13 13 5.6-19.4
Gender
» Male 28 28 19.0-36.0
* Female 72 72 64.0-81.0
Education
* Elementary school 67 67 59.0-77.0
* Junior high school 16 16 9.6-23.9
* High school 15 15 8.6-23.0
* University 2 2 0.0-5.0
Previous occupation
* Civil servant 3 3 0.0-6.0
* Private employee 7 7 3.0-11.9
* Selling/Farming 64 64 54.0-75.4
* Not working 26 26 15.0-35.0
Lives with
* Alone 28 28 19.1-40.4
 With children 59 59 49.0-67.4
* With neighbors 0 0 --
* With distant relatives 13 13 8.0-21.0
Living expenses covered:
* Alone 37 37 26.6-49.4
* Children 55 55 42.0-64.3
* Village assistance 4 4 1.0-8.0
* Relatives assistance 4 4 0.6-8.0

Note. *f= frequency, CI = Convidence Interval

Based on table 1, it can be conclude that the characteristics of 100 elderly people living in
Nagari-Gurun-Panjang-Utara, Kabupaten-Pesisir-Selatan, West Sumatra Province are as
follows: The characteristics of the elderly are age 60-69 (59%), female (72%), low education
(elementary school) (67%), previous occupations in selling/farming (64%), living with children
(59%), and living expenses borne by children (55%). These results are in line with Badan Pusat
Statistik (BPS) or Central Statistics Agency, Elderly Population Statistics data in 2022 where
the majority of Indonesian elderly people are classified as young elderly (60—69 years) as much
as 65.56% female elderly people are more numerous than male (51.81 percent compared to
48.19%. About half of the elderly have a low level of education, consisting of elementary
school graduates/equivalent (33.39%) or not graduated from elementary school/equivalent
(28.42%), more than half of the elderly (54.18%) work in the agricultural sector. Most of the
elderly meet their living needs from their own income or from fellow household members who
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live together (82.99 % percent), the majority of the elderly live in their own homes or fellow
children's household members (93.00%).

Frequency Distribution of Stroke Risk Factors in the Elderly

By using the modified Stroke Risk Scorecard questionnaire, the frequency distribution of stroke
risk factors in the elderly is as follows.

Table 2

Frequency Distribution of Stroke Risk Factors in the Elderly
Stroke Risk Factors f* (%) 95% CI'*
1. Blood pressure
A. High or (> 140/90) or Don't know 50 50 39.6-60.4
B. Normal or (120139 /80-89) 40 40 27.7-50.3
C. Low or < 120/80 10 10 5.0-17.3
2. Atrial Fibrillation / Heartbeat
A. Irregular heartbeat 37 37 27.0-47.7
B. Don't know 6 6 1.6-11.4
C. Regular heartbeat 57 57 45.7-69.0
3. Smoking
A. Smoker 18 18 10.6-26.9
B. Trying to Quit 5 5 1.0-10.0
C. Non-smoker 77 77 68.1-84.4
4. Cholesterol
A. High or (> 240) or don't know 77 77 66.6-84.0
B. Slightly high or (200-239) 10 10 4.6-16.4
C. Normal or (<200) 13 13 7.0-20.0
5. Diabetes
A. Yes 7 7 2.6-13.0
B. Uncertain 4 4 1.0-9.0
C. None 89 89 81.1-94.0
6. Exercise
A. None 52 52 41.0-62.0
B. 1-2x per week 39 39 29.049.4
C. 3-4x per week 9 9 3.6-16.0
7. Weight
A. Overweight / Obesity 7 7 2.0-12.4
B. Slightly overweight 16 16 9.0-24.4
C. Normal weight 77 77 67.6-85.0
8. Family history of stroke
A. Yes 10 10 4.6-16.0
B. Uncertain 2 2 0.0-5.0
C. None 88 88 82.1-94.0

Note. *f= frequency, CI = Convidence Interval
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Based on table 2 above, it can be concluded that the risk factors for stroke in 100 elderly people
living in Nagari-Gurun-Panjang-Utara, Kabupaten-Pesisir-Selatan, West Sumatra Province, in
order of the most risk factors as follows: 1) high cholesterol (dyslipidemia) 77%, 2) no exercise
or physical activity 52%, 3) high blood pressure 50%, 4) atrial fibrillation / irregular heartbeat
37%, 5) smokers 18%, 6) family history of stroke 10%, 7) obesity 7%, and 8) diabetes 7%.
These results are in accordance with the research of Zhang F.L. (2017) which found 3 dominant
cerebrovascular risk factors in residents of Dehui City, Jilin Province 1) dyslipidemia 62.1%,
smoking 61.8%, and hypertension 57.3%. The difference in Nagari Gurun Panjang Utara,
Kabupaten Pesisir Selatan, West Sumatra Province, the second rank is the risk factor of no
exercise or physical activity 52%. Smoking is the 5th ranked risk factor in Nagari-Gurun-
Panjang-Utara, Kabupaten-Pesisir-Selatan, West Sumatra Province. We estimate that this is
due to the lifestyle of the residents of Dehui City, Jilin Province (city/smokers) and the residents
of in Nagari-Gurun-Panjang-Utara, Kabupaten-Pesisir-Selatan, West Sumatra Province.

In contrast to the research of Ganguly et al., 2021 on 255 patients at Sultan Qaboos University
Hospital and Muscat Royal Hospital, Oman, which found that 3 dominant risk factors were a
family history of stroke, followed by hypertension and dyslipidemia. In Nagari Gurun Panjang
Utara, Kabupaten Pesisir Selatan, West Sumatra Province, the risk factor for a family history
of stroke was 10% in sixth place. Meanwhile, the risk factors for hypertension and dyslipidemia
were both in the top 3 in Oman and in Nagari Gurun Panjang Utara, Kabupaten-Pesisir-Selatan,
West Sumatra Province. We estimate that this is because in addition to differences in genetic
factors, there are differences in family life style kinship ties. In Nagari-Gurun-Panjang-Utara,
Kabupaten Pesisir Selatan, West Sumatra Province, when children are adults, many do
‘marantau’, a West Sumatera language meaning go to the city leaving their families in village
to work Elderly people who live in the village due to age factors are lazy to do activities outside
the house. That is why the risk factor of no exercise or physical activity is ranked second among
the risk factors of the elderly in Nagari Gurun Panjang Utara, Kabupaten Pesisir Selatan, West
Sumatra Province.

Prevalence of RISTI Elderly

Using the modified Stroke Risk Scorecard questionnaire, the prevalence of RISTI elderly was
obtained as follows.

Table 3

Prevalence of RISTI Elderly
Stroke Risk Levels in the Elderly f* (%) 95%CI*
A. Low Risk Elderly 38 38 27.6-46.9
B. Medium Risk Elderly (Alert) 7 7 2.0-13.4
C. High Risk Elderly (RISTI Elderly) 55 55 45.1-65.0

Note. *f= frequency, CI = Convidence Interval

Based on table 5.3 above, it can be seen the level of stroke risk oowned by 100 elderly people
living in Nagari Gurun Panjang Utara, Kabupaten Pesisir Selatan, West Sumatra Province, is
as follows: the majority of elderly people have a high risk level (RISTI) of 55 people (55%).
The results of this study are the same as the results of the study by Sultradewi Kesuma et al.
(2019) at Klungkung Hospital, Bali, which studied risk factors and risk levels of stroke also
used the Stroke Risk Scorecard from the National Stroke Association, with the results that
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78.5% of respondents were at high risk19. This is different from the study by Srywahyuni et
al. (2019) entitled Use of Scorecards for Stroke Risk Factor Analysis in West Sumatra,
Indonesia, which found that high-risk respondents were only 20.5%. 20

Relationship of Risk Factors With Stroke Risk Level in the Elderly and Strength of
Relationship Using Odds Ratio

Bivariate analysis was performed to assess the relationship between each risk factor and the
risk level using the Chi-Square test (95% CI) and the strength of the relationship using the Odds
Ratio (OR. To obtain the Odds Ratio (OR) value, the risk factor and risk level data were used
as qualitative binary data. The results of the bivariate analysis are as follows.

Table 4
Relationship Between Risk Factors and Risk Levels of Stroke in the Elderly
Stroke Risk
Stroke Risk Factors Levels p-value OR
High Low
f f 95% CI
% % Lower-Upper

1.Blood pressure
A. High or (> 140/90) or don't know 42 8 7.875

677 211
B. Normal or (> 140/90) 20 30 00001 3.063-20.247
323 789

2. AF/Heartbeat
A. Irregular heartbeat 35 8 4.861

56.5 21.1

B. Regular heartbeat 27 30 0.001 1.923-12.290
43.5 78.9

3. Smoking

A. Smoker 19 4 3.756
30.6 10.5

B. Non-smoker 43 34 0.038 1.168-12.080
69.4 89.5

4. Cholesterol

A. High or (> 240) or don't know 58 29 4.500
93.5 76.3

B. Normal or (< 240) 4 9 0.028 1.277—15.854

6.5 23.7

5. Diabetes

A. Yes 9 2
14.5 53 Not Related

B. No 53 36 0.198
85.5 94.7

6. Exercise/Physical Activity

A. No. 43 9 7.292
69.4 23.7

B. Yes 19 29 P00 00 15,343
30.6 76.3
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7. Weight

A. Overweight / Obese 21 2 9.220
33.9 5.3

B. Normal weight 41 36 0.002 2.021-42.066
66.1 94.7

8. Family History of Stroke

A. Yes 11 1 7.890
17.7 2.6%

0.027

B. No 51 37 0.987-64.547

82.3 97.4

Of the 8 stroke risk factors, only Diabetes Mellitus showed no significant relationship with
stroke risk level (p = 0.198). The other risk factors were significantly related to stroke risk
level: 1) blood pressure (p = 0.000, OR = 7.875), 2) atrial fibrillation (p = 0.001, OR =4.861),
3) smoking (p = 0.038, OR = 3.756), 4) cholesterol (p = 0.028, OR = 4.500), 5) physical
inactivity (p = 0.000, OR = 7.292), 6) body weight (p = 0.002, OR = 9.220), and 7) family
history of stroke (p = 0.027, OR = 7.980).

Zhang et al. (2017) study found that the 3 most influential risk factors were family history of
stroke, obesity and hypertension with odds ratios of 7.177, 4.389 and 3.647 respectively.21 In
contrast to Bierbower et al. (2023) found that risk factors associated with stroke in the elderly
with Heart Failure were in the following order: 1) age, 2) gender, 3) race (HR 1.64, 95% CI
1.21-2.25). 4) tobacco, 5) alcohol, 6) physical activity (HR 1.63, 95% CI 1.21-2.24), 7)
hypertension, 8) atrial fibrillation, 9) myocardial infarction, and 10) diabetes mellitus (HR 1.26,
95% CI10.92 to 1.72).22 Yi X. et al (2020) study on 17,413 Chinese residents aged > 40 found
that RISTI was 17.1%, and the largest contributing stroke risk factors were hypertension
(23.6%), followed by dyslipidemia, lack of physical activity, family history of stroke, diabetes,
and overweight. Similar to this study, Yi et al. (2020) study also found 3 dominant risk factors,
namely hypertension, dyslipidemia, and lack of exercise.

In this study, of the 8 risk factors for stroke, only the risk factor for Diabetes Mellitus had no
relationship with the risk level of stroke in the elderly with a p-value = 0.198. In our opinion,
in addition to being caused by genetic factors, the lifestyle factors of the residents of Nagari
Gurun Panjang Utara, Kabupaten Pesisir Selatan, West Sumatra Province, such as their
preference for coconut milk-based foods over sweet foods, may contribute to the high
prevalence of dyslipidemia. This observation is based on local dietary habits, and further
research is needed to explore this relationship in more detail.

Conclusion

The results of screening 100 elderly people living in Nagari-Gurun-Panjang-Utara, Kabupaten-
Pesisir-Selatan, West Sumatra Province are as follows: Characteristics of the elderly: the
majority of the elderly are in the age group of 60-69 years (Young Elderly), female, have a
low level of education (elementary school), previous occupations were selling/farming, live
with children, and living expenses are borne by children. The risk factors for stroke in the
elderly in order from the most common risk factors are 1) high cholesterol, 2) no exercise or
physical activity, 3) high blood pressure, 4) Atrial Fibrillation/irregular heartbeat, 5) smokers,
6) family history of stroke, 7) obesity, and 8) diabetes. Prevalence of elderly RISTI 55%. The
relationship between risk factors and stroke risk levels shows that 7 out of 8 risk factors are
significantly associated with stroke risk in the elderly. These factors include: 1) high blood
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pressure (p = 0.000, OR = 7.875), 2) atrial fibrillation (p = 0.001, OR = 4.861), 3) smoking (p
=0.038, OR =3.756), 4) cholesterol (p = 0.028, OR =4.500), 5) physical inactivity (p = 0.000,
OR = 7.292), 6) body weight (p = 0.002, OR = 9.220), and 7) family history of stroke (p =
0.027, OR = 7.980). In contrast, Diabetes Mellitus showed no significant relationship with
stroke risk (p = 0.198).
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Abstract

Digitalisation is reshaping social participation across all areas of life. Yet older adults,
particularly those with cognitive impairments, are frequently excluded from these processes
due to structural barriers, inaccessible interfaces, and a lack of inclusive co-creation
opportunities. This qualitative study, grounded in design-based research, investigates how the
low threshold, web-based drawing tool ArtEater can foster digital and creative competencies
among older adults. Developed at a German research university receiving national research
funding, it was iteratively refined through direct collaboration with participants and tested
across three heterogeneous groups of older adults, including individuals living with dementia,
leading to new functions, tutorials and the development of creative and digital interests.
Emerging findings indicate that low-threshold creative tools can facilitate meaningful digital
engagement, even for participants with no prior experience. Some participants began projecting
their creative work onto broader social imaginaries, envisioning connections between their
drawings and assistive technologies. This points to an underestimated capacity for
intergenerational thinking and future orientation among older adults. These results suggest that
ageing should not only be framed through vulnerability, but also through agency, imagination,
and creative practice. The tool demonstrates that purpose-built inclusive tools can create
participatory learning spaces that make digital engagement accessible and meaningful for a
diverse older population, contributing to efforts to counteract the digital divide.
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Introduction

Digitalisation increasingly shapes how people communicate, access information, use public
services, participate in cultural life, and maintain social relationships. Digital spaces have
therefore become central spaces of participation. However, participation in these spaces cannot
be taken for granted. It depends on access to devices and internet connections as well as on the
possibility of using digital technologies in understandable, meaningful ways that connect with
one’s own interests and everyday life. This is particularly relevant for older adults, who are
often insufficiently considered in processes of digital development despite the growing
significance of digital technologies in later life.

Eurostat data (2023) on digital skill levels in the European Union illustrate the extent of age-
related inequalities in this context. Digital competence is assessed across five areas:
information and data literacy, communication and collaboration, digital content creation,
safety, and problem solving. This understanding includes the ability to navigate digital
environments, communicate and collaborate with others, create content, use technologies
safely, and respond independently to digital problems.

Figure 1
Digital Skill Levels by Age Group, EU, 2023
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As Figure 1 shows, digital skill levels decrease steadily across age groups. Individuals aged
16-24 are predominantly represented in the categories of basic and above-basic overall digital
skills. In contrast, the proportion of people with limited, narrow, low, or no overall digital skills
increases with age. The difference is especially striking when comparing the two oldest age
groups included in the dataset. Among individuals aged 55—64, around 22% show little or no
digital skills. Among those aged 65—74, this proportion rises to approximately 42%. At the
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same time, around 70% of individuals aged 16—24 demonstrate basic or above-basic digital
skills, whereas this applies to only approximately 29% of those aged 65-74.

The data must nevertheless be interpreted with caution. Adults aged 75 and above are not
included in the Eurostat data. This is a significant limitation, as this group is particularly
relevant to questions of digital participation, care, cognitive impairment, and social inclusion.
While the available figures do not permit direct conclusions about very old adults, the
pronounced decline among those aged 65—74 indicates that the challenges of digital exclusion
may become even more crucial in later stages of life.

The german Initiative D21 (2024) describes this unequal distribution of digital competence as
a “Digital Skills Gap.” The gap draws attention to considerable differences within the
heterogeneous group of older adults. Digital exclusion is shaped by unequal educational and
occupational biographies, different experiences with technology, access to digital
infrastructure, changing physical and cognitive conditions, and the design of digital interfaces.
Technologies developed without considering the needs, interests, and everyday realities of
older users can create additional barriers instead of enabling participation.

The present study investigates how the web-based drawing tool ArtEater can support digital
participation and creative practice among heterogeneous groups of older adults, including
individuals living with dementia. The study approaches digital participation as more than
successful technology use. It examines whether digital creative practice can enable participants
to develop individual ideas, make aesthetic decisions, articulate interests, and imagine
connections between creative practice, technology and everyday life. In this sense, ArtEater is
examined as a potential participatory creative space in which digital engagement can become
personally meaningful, socially relevant and open to individual forms of expression.

Literature Review

Digital Competence and Social Participation in Later Life

The development of digital competence is closely connected to questions of social
participation. Eder et al. (2024, p. 7) and Bozdag (2024, p. 93) argue that people of all age
groups, from children to older adults, should be supported in developing reflective digital
competences in order to promote participation, empowerment, and visibility. Digital
competence can therefore be understood as a prerequisite for acting, communicating, and
becoming visible in increasingly digital social environments. Older adults are part of the most
vulnerable groups challenged by the digital divide (Hargittai, 2022).

The Council of the European Union (2018, C189/9) similarly emphasises that both the use of
digital media and the competent handling of these media are crucial for social integration. This
is particularly relevant in a context in which access to information, communication with
institutions, participation in cultural life, and contact with family members or peers are
increasingly mediated through digital technologies. Digital participation cannot be reduced to
device ownership or internet access. It includes the possibility of understanding, using,
questioning, and shaping digital environments in meaningful ways.

For older adults in vulnerable situations, limited digital competence may have consequences

that extend far beyond the inability to use a particular application or device. Thege et al. (2021,
pp. 47-50) warn that a lack of digital literacy can increase the risk of social isolation,
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particularly among groups already vulnerable to exclusion. This concern is especially relevant
for older adults living with cognitive impairments. Their participation in digital spaces is often
restricted by inaccessible interfaces, a lack of suitable support structures, and deficit-oriented
assumptions concerning their technological abilities.

Limited experience with digital technologies should not be equated with a lack of interest,
imagination, learning capacity, or potential for participation. Older adults represent a highly
heterogeneous group, characterised by different biographies, educational experiences,
professional backgrounds, health conditions, and relationships to technology. A participation-
oriented approach must focus on the experiences, interests, and perspectives of the participants
to develop digital environments.

Creative Practice and Participatory Design

Creative practice can provide accessibility to digital participation. Digital drawing allows
participants to approach technology through visual experimentation, individual expression, and
aesthetic decision-making. Rather than focusing exclusively on predefined operational skills,
creative digital environments can support engagement with technology in relation to personal
interests, memories and ideas in a less instructive way.

Bubolz-Lutz et al. (2022, pp. 144-145) identify creative and art-oriented programmes as
valuable educational interventions, particularly for people living with dementia. Within such
approaches, artistic activity can create opportunities to develop and communicate ideas, make
aesthetic decisions, engage with visual materials, and participate in collective creative
processes. Art-oriented practice may therefore open spaces in which older adults are addressed
through their interests, experiences, and creative capacities instead of being viewed solely in
relation to care-related needs.

This perspective has implications for the design of digital tools. Mohr (2020) argues that
programmes for particular groups should not be determined primarily by technological
possibilities or computer-scientific perspectives. Instead, the needs and interests of the
respective groups should be in the centre of the design process. Applied to digital technologies
for older adults, this means that digital tools also need to offer meaningful possibilities for
exploration, participation, creative expression, and the development of individual interests
(Tuna & Mohr, 2025).

The development of inclusive digital environments therefore requires more than the subsequent
adaptation of completed technologies. It requires participatory processes in which potential
users can contribute to the development, testing, and revision of digital tools. Such processes
can identify barriers that might otherwise remain unnoticed.

Methodology
Research Project and Research Design

The research project ArtEater in Live Tests investigates how a web-based drawing tool can
support creative media use and digital participation among younger and older people, including
individuals with cognitive impairments. ArtEater was developed as an easy-access digital
drawing environment that enables users to create, modify, combine, and experiment with visual
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forms without requiring extensive prior knowledge of digital technologies. The project
received funding from Germany’s Federal Ministry of Research, Technology and Space (Mohr,
2024).

The study followed a participatory and iterative research approach. The participants
experiences, feedback, difficulties, interests, and creative ideas became part of the ongoing
development of ArtEater. This approach is based on the assumption that digital environments
for older adults should not be developed exclusively on the basis of technical possibilities or
externally defined assumptions about ageing. The needs and perspectives of current and future
users need to become part of the design process itself.

Iterative Development and Live Tests

Figure 2

Iterative ArtEater Research Cycle
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Source: Developed in collaboration with the Museum Barberini in Potsdam, Germany

Figure 2 visualises the iterative procedure developed in collaboration with the Museum
Barberini in Potsdam, Germany. The process began with the development of art educational
concepts and the definition or adaptation of research goals. For the second research cycle, the
thematic framework was Memories of Summer. Within this concept, participants engaged with
artistic references, including works by Claude Monet, David Hockney, and Georgia O’Keeffe,
as sources of visual inspiration. Findings from the first research cycle were considered at this
stage in order to identify aspects of the research design, interface, functions, or pedagogical
approach that required further development.

The following evaluation phase included online team meetings and internal testing phases. The
outcomes were discussed with the software development team. On this basis new functions
were programmed and existing functions, layouts, and design elements were adapted to the
needs identified during the live tests, a test under real life circumstances. The aim was ArtEater
to be developed as a flexible environment that could respond to different experiences of ageing,
artistic practice and digital competence.

The adapted version of ArtEater was subsequently tested in on-site group settings, referred to
in the project as “Live Tests.” During these sessions, participants used the tool, explored its
functions, created creative artefacts, and provided feedback on their experiences. Feedback
addressed the usability of the tool and its creative potential. It concerned, for example, the
comprehensibility of functions, the accessibility of visual elements, the orientation provided
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by the layout, and the extent to which the available tools supported individual artistic
experimentation.

The findings were reviewed by the research and development team. Depending on the results,
functions, layouts and design elements were modified or removed before the next live test
phase would begin a year later. The iterative process therefore connected art educational
concept development, internal evaluation, software development, participant feedback and
continuious adaptation.

The study comprised two research cycles with older adults. The first cycle was conducted in
summer 2024 and influenced the development of the second cycle, which was carried out
during summer and autumn 2025. Each cycle consisted of three studies per participant group.
Across the two cycles this resulted in six studies for each group and a total of 18 workshop
sessions. The iterative structure made it possible to examine how participants used ArtEater at
different points in the research process and how their experiences and feedback shaped the
continuing development of the digital environment.

Participants and Group Constellations

The study was designed with three heterogeneous groups of older adults. This grouping was
intended to account for the diversity of older age and to avoid treating older adults as a
homogeneous group. The participants were between 60 and 98 years old. In total, 22 older
adults took part in the study.

The first group consisted of seven creative older adults. These participants were primarily
artists with experience in analogue painting, drawing, or sculpture. The second group
comprised nine digitally diverse older adults who had not regularly painted or drawn during
the preceding year or, in some cases, for several decades. Participants in this group came from
different professional backgrounds and represented a broad range of digital competencies, from
low to high levels of experience.

The third group included six older adults in need of care, including individuals living with
dementia. This group was of particular relevance because this sample had the least amaount of
digital skills and are rarely involved in the development and evaluation of digital creative tools.

The different group constellations made it possible to investigate how ArtEater was
encountered by participants with differing relationships to artistic practice, digital technologies,
everyday life, and cognitive impairment. The project therefore examined how digital creative
participation could be supported under diverse conditions rather than assuming a single form
of “older user.”

Data Collection and Material

Data collection took place across two research cycles: the first cycle was conducted in summer
2024 and the second cycle took place during summer and autumn 2025. Each cycle comprised
three live test sessions per participant group.

Each live-test session lasted between two and three hours and combined the exploration of the
digital drawing tool with an art educational approach. At the beginning of each session,
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participants were invited to explore the functions of ArtEater. This phase enabled them to
become familiar with the interface, test different tools and experiment with possibilities for
digital drawing and image creation.

The exploration phase was followed by an art educational input based on multisensory art
reception. Within the thematic framework Memories of Summer, participants engaged with
selected artworks and discussed visual motifs, colours, associations, and their own experiences
related to summer to “generate” their own images in their heads. Participants were not expected
to reproduce the artworks shown. Rather, the artworks functioned as starting points for personal
reflection, exchange, individual visual experimentation, but also as inspiration how for
example water or flowers can be drawn.

The sessions were documented through recordings of workshop settings, group discussions,
and interviews. In addition, the digital drawings and other creative artefacts produced during
the live tests formed part of the research material. All sessions were included in the analysis.
The material was anonymised before analysis in order to protect the identity of the participants.

The data were analysed using qualitative content analysis (Kuckartz & Réadiker, 2024). This
approach made it possible to examine participants’ experiences with ArtEater, their
engagement with digital functions, their creative processes and their reflections on technology,
art, and everyday life. The analysis also considered participants’ feedback on the usability,
accessibility, layout, and functions of the tool, as well as their wishes for future development.

The creative artefacts were included as part of the qualitative material because they made
visible how participants engaged with visual design, digital functions, and individual creative
ideas. Besides the analysis of the participants’ ability to operate individual functions correctly,
it was also examined how creative practice could support the development and articulation of
digital interests, aesthetic decisions, and connections between art, technology, and everyday
life.

Results

The findings indicate that ArtEater enabled different forms of digital and creative engagement
across the three groups. Participants approached the tool with highly diverse previous
experiences of artistic practice and digital technology. Some had extensive experience with
analogue art but little experience with digital tools; others had digital experience but had not
drawn or painted for many years; still others had not previously used a computer or tablet. The
live tests therefore made visible both the potential and the limitations of a low-threshold digital
drawing environment.

Re-engaging With Creative Practice Through Digital Tools

For some participants, the live tests did not only represent an encounter with unfamiliar digital
technology, they also created an opportunity to return to creative practice after a long
interruption. One older participant stated, “I haven’t painted in 50 years, and I admit it. But if
you practice, just a little, and get familiar with the functions [...], something quite useful comes
out in the end.”

This statement indicates that the participant experienced both the creative process and the
digital environment as unfamiliar at first. However, he described practice and familiarisation
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with the functions as enabling factors. His reflection suggests that the development of digital
competence and the rediscovery of creative confidence were closely connected. The participant
did not describe the tool just in terms of technical difficulty, instead he related the learning
process of digital functions to the possibility of producing an image that he considered
meaning- or successful.

A similar experience was expressed by a woman in need of care who had not previously used
either a tablet or a computer. During the live tests, she tried both devices and ultimately
preferred the computer. She was particularly interested in the movement of the cursor and in
the experience of creating images through the screen. She stated, “Painting with ArtEater was
a lot of fun for me. [...] The flowing, expressive painting felt great. I really liked it.”

Her statement highlights that digital drawing was not experienced merely as a technical task.
The movement of the cursor and the visual transformation of gestures on the screen became
part of an expressive and enjoyable creative process. This finding is particularly relevant
because the participant had no previous experience with computers or tablets. It suggests that
digital creative engagement may be possible even when prior digital experience is limited,
provided that participants have sufficient time, support, and opportunities for exploration.

Low-Threshold Access and Creative Possibilities

Several positive findings concerned the accessibility and creative potential of ArtEater.
Participants described the tool as offering an easy entry into digital drawing. The combination
of art educational intervention and opportunities for individual design was perceived as
particularly helpful. Personal modifications enabled participants to develop individual images
rather than merely complete predefined tasks.

The older adults also drew inspiration from analogue artworks. The integration of artistic
references within the art educational concept appeared to support the development of visual
ideas and to connect digital drawing to established forms of artistic engagement. Participants
emphasised that the tool offered many creative possibilities with comparatively little effort.
The enjoyment of the activity was repeatedly expressed in statements such as: “It was fun!”

The creative artefacts provide a further perspective on participants’ engagement with ArtEater
(Figure 3).
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Figure 3

Selected Anonymized Creative Artefacts Produced During the ArtEater Live Tests: (a) and
(B) Creative Older Adults, (C) and (D) Digitally Diverse Older Adults, (E) and (F) Older
Adults in Need of Care. The Works Illustrate Individual Approaches to Col

‘ A \\}\\\E\\\

They show how software functions, personal experience in terms of Memories of Summer, and
individual decisions were combined in different ways. The works therefore form part of the
qualitative material, making visible both the usage of digital functions and the development of
personal visual ideas.

Barriers and Technical Challenges
The live tests also revealed several barriers. Some participants experienced technical problems,
including software bugs that resulted in image-loss. Such experiences interrupted creative

processes and could undermine confidence in the digital environment.

The layer function was perceived as complicated by some participants. While layers can offer
expanded creative possibilities, they can also require abstract spatial thinking and an
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understanding of how different visual elements are arranged within the programme. The
function therefore supported some forms of creative work while creating difficulties for other
users.

Participants also noted that some functions or interface elements were too small. For
individuals with shaky hands or fingers, the precise selection of tools and functions slowed
down the drawing process. These observations show that accessibility concerns the size,
placement, responsiveness, and comprehensibility of interface elements as well as the number
of available functions.

Wishes for Future Development

Participants had several wishes for the future development of ArtEater. One recurring request
concerned different levels of complexity. Participants expressed the need for modes that would
allow users to choose between a more reduced interface and a more extensive range of
functions. This wish has since been implemented within the ongoing development of the tool.

The older adults also expressed interest in the potential of artificial intelligence as a
complementary creative tool. Rather than replacing individual drawing, Al-based image
generation was discussed as a possible extension through which users could experiment with
and critically reflect on Al-generated images in relation to their own artworks. This aspect is
currently being developed within the project.

A further wish concerned opportunities for online communication. Participants imagined
possibilities to communicate and share creative work digitally by connecting the drawing
environment to forms of social exchange. This points beyond the individual use of a drawing
tool and towards the potential of creative digital environments to support new forms of
connection and participation in a safe online space for artistic expression and telling stories.

Imagination, Care and Technological Futures

The discussion of Al also led one digitally experienced participant to imagine a possible future
connection between drawing, care, and assistive technology. He stated, “ArtEater is basically...
well, you’re sitting in the nursing home, painting a banana on the tablet, and then the service
robot comes and brings you a banana.”

The statement connects creative activity with a future-oriented scenario of everyday support in
a nursing home. The participant imagines a situation in which a digital drawing is not confined
to the screen, but becomes linked to care technologies and an everyday need.

This example cannot, on its own, be taken as evidence of a general position among older adults.
However, it shows that at least one participant connected creative digital practice with broader
technological imaginaries. His example also suggests an awareness of future care needs and of
the possible role of assistive technologies in later life by relating it to questions of autonomy,
care, and everyday support.

Individual Limits of Participation

The findings also show that a participatory and low-threshold approach cannot remove all
barriers for every participant. One participant from the group of creative older adults withdrew

ISSN: 2435-4937 82



The European Conference on Aging & Gerontology 2026 Official Conference Proceedings

after the second study. The digital drawing process appeared to be too demanding for him,
particularly because he was unable to achieve the artistic goals he had set for himself. In
contrast, he was able to realise these goals within his established (analogue) sculptural practice.

This demonstrates that creative experience in analogue media does not automatically transfer
to digital artistic practice. For participants with high personal expectations regarding artistic
quality, the technical possibilities and limitations of a digital drawing environment may be
experienced as restrictive. The case therefore points to the importance of recognising non-
participation, frustration and withdrawal as meaningful findings.

Discussion

The findings indicate that low-threshold creative tools can offer meaningful opportunities for
digital participation in later life. Across the different groups, ArtEater enabled participants to
encounter digital technology through art educational intervention, individual expression, and
artistic decision-making. Digital skills were developed in a context connected to concrete
creative activities. Participants explored functions in order to draw, modify images, respond to
artistic inspirations, and realise their own creative ideas.

The participant who had not painted for 50 years illustrates this connection particularly clearly.
His statement shows that digital learning and creative learning occurred simultaneously.
Familiarisation with the functions of the tool was linked to the possibility of producing an
image he considered useful. Creative practice can therefore provide a meaningful framework
for developing digital competence, especially when technical operations are embedded in
personal interests and creative intentions.

The experiences of the woman in need of care are similarly relevant. Despite having no
previous experience with computers or tablets, she engaged with both devices and described
the digital drawing process as enjoyable and expressive. Her preference for the computer
demonstrates that assumptions about the most suitable device should not be made in advance.
Tablets are frequently considered intuitive, yet the computer-based cursor offered her a form
of visual and physical control that she found appealing. This underlines the importance of
testing different forms of interaction with participants instead of determining appropriate
interfaces just through technical assumptions.

At the same time the negative findings demonstrate that low-threshold access must remain an
ongoing design task. Bugs leading to image loss, small functions, difficulties with layers, and
limitations caused by shaky hands could interrupt creative processes and reduce confidence in
the tool and oneself. These observations support the participatory research design of the project.
Accessibility cannot be fully defined before a tool is used by its intended participants. It
requires continuing examination and revision through direct encounters with diverse users.

The request for different complexity modes is particularly relevant in this respect. A single
interface cannot adequately address the different needs of creative older adults, digitally diverse
participants, and people in need of care. A more flexible system can provide reduced functions
for participants who require orientation and clarity while retaining extended creative
possibilities for users who wish to experiment with more complex tools. The implementation
of different complexity modes shows how participant feedback can directly shape
technological development.
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The findings also challenge perspectives that understand older adults primarily through
vulnerability or technological deficit. The participant’s reflection on Al, drawing, service
robots, and care demonstrates a desire for shaping futures. His statement connects artistic
practice with questions of autonomy, care, and technological support. Although this example
must not be generalised, it indicates that older participants can imagine technologies as
resources that may shape future forms of care and everyday life.

The withdrawal of one creative participant further demonstrates that participation must include
the possibility of refusal, frustration, and discontinuation. His established sculptural practice
enabled him to pursue artistic goals that he could not achieve through digital drawing. This
does not diminish the potential of ArtEater. It makes clear that no single (digital) tool will be
appropriate for all users or all forms of artistic practice. Participatory design needs to remain
open to divergent experiences, including those in which a tool does not meet the expectations
or needs of a participant.

Overall ArtEater functioned as a participatory creative environment in which digital
engagement was connected to individual interests, creative exploration, and reflections on
technology in everyday life. Its potential lies in creating situations in which older adults can
test, question, shape, and imagine digital technologies in relation to their own experiences and
futures.

Conclusion

This study examined how ArtEater can support creative practice and digital participation
among heterogeneous groups of older adults, including individuals living with dementia. The
findings show that digital drawing can provide an accessible entry point to digital engagement
when it is connected to art educational intervention, individual expression, adequate time for
exploration and direct support within a group setting. Participants engaged with the tool in
many different ways: some returned to creative activity after long interruptions, some explored
previously unfamiliar digital technologies and some related their creative work to broader
questions of care, Al and tech-futures.

The results also demonstrate that accessibility cannot be understood as a fixed technical feature.
It develops through the ongoing interaction between users, interface design, creative tasks and
opportunities to provide feedback. Technical problems, small functions, complex tools, and the
withdrawal of one participant revealed limitations that must be taken seriously within
participatory processes.

The study is limited by its small and context-specific sample. The findings are therefore not
intended to be generalised. However, they provide insights into how older adults with diverse
experiences of art, technology, and care can contribute to the development of digital creative
environments. Future research should continue to involve older adults, including people living
with dementia, as active contributors to design and evaluate digital tools to give them a voice.
Creative approaches should be recognised as a relevant form of digital education and
participation in later life.
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