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ABSTRACT: As the global elderly population grows, emotional challenges unique to this demographic are
often neglected in design under the assumption that older adults can regulate their emotions independently. This
study highlights the importance of fostering positive emotions in the elderly through leisure activities. It
examines (1) how design practitioners conceptualize emotion regulation in older adults, (2) the challenges they
face in creating supportive designs, and (3) enablers identified by elderly individuals. Twelve design
practitioners generated 64 interactive design concepts to enhance elderly leisure experiences, followed by
interviews with five elderly participants to explore their emotional needs and preferences. The findings
underscore designers’ challenges and highlight opportunities for user-centered approaches to promote emotional
well-being in aging populations.
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1. Introduction
By 2050, the global population of individuals aged 60 and older is projected to exceed 2.1 billion,
reaching approximately 3.1 billion by 2100, making this demographic the fastest-growing age group
worldwide (United Nation, 2017). . According to the World Health Organization, the average healthy life
expectancy (Healthy Life Expectancy, HALE) for individuals over 60 is 13.7 years, leaving
approximately 5.4 years in compromised health (Delhi, 2024). As a result, ensuring both physical and
emotional well-being in aging populations has become a critical societal concern. Aging is accompanied
by cognitive and functional changes driven by physiological and neurological factors, including declines
in physical strength, memory, reaction speed, sensory perception, and multitasking abilities (Farage
et al., 2012). Additionally, older adults face significant socio-environmental challenges such as social
isolation, heightened fall risks, chronic illnesses, financial insecurity, mobility restrictions, and age-
related stigma (Chen, 2020), Despite these challenges, research contradicts the stereotype that aging is
inherently linked to emotional deterioration. Studies suggest that negative emotions decrease with age,
likely due to increased emotional saliency and a stronger focus on overall well-being (Ramirez-Ruiz
et al., 2020). Although certain cognitive functions may decline, older adults often refine their emotional
regulation strategies and exhibit a greater tendency to focus on positive experiences (Mannheim et al.,
2019). Rather than a period of emotional decline, aging can be reframed as a stage of enhanced
psychological resilience and emotional adaptability (Park & Kim, 2022). However, while older adults
may prioritize emotional stability by focusing on positive emotions and avoiding distress, this tendency
can inadvertently limit their engagement in new learning experiences and social interactions. Avoiding
negative emotions may reduce opportunities for personal growth and enrichment, highlighting the need
for design strategies that actively cultivate positive emotional experiences. Although significant progress
has been made in elderly-centered design, much of the focus remains on functionality and risk
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management, often overlooking the emotional dimensions of aging. The lack of structured design
methodologies incorporating emotion regulation strategies limits the potential for fostering long-term
well-being in older adults.
This study explores the barriers designers face in addressing emotional regulation in aging populations
and examines how Product-Service Systems (PSS) can enhance emotional experiences through leisure
activities. By integrating emotion regulation principles into PSS-driven design solutions, this research
aims to provide valuable insights that facilitate meaningful and emotionally fulfilling experiences for
older adults, ultimately promoting their overall well-being.

1.1. Barriers to emotion regulation in elderly product design
Current elderly-focused product design mainly emphasizes usability, accessibility, and risk mitigation,
often overlooking the emotional dimension of user experience. Overemphasizing functionality while
ignoring emotional factors leads to product rejection among the elderly. Despite their functional benefits,
many assistive products are rejected by older adults due to aesthetic concerns, social stigma, or a
perceived lack of emotional relevance (Chen, 2020). Many older adults reject products that explicitly
signal “assistive devices” to avoid the stigma associated with aging or dependency.(White, 2022)
While research has addressed usability challenges, it remains insufficient in fully integrating emotion
regulation into product design.
Several factors hinder the effective incorporation of emotion regulation strategies into elderly product
design. Aesthetic considerations and social perceptions often influence product adoption, as older adults
may avoid devices that emphasize their aging status. Many assistive products also lack personalization,
failing to accommodate users’ diverse emotional needs. Furthermore, existing design methodologies
focus on minimizing discomfort rather than actively fostering positive emotional engagement.
PSS presents a valuable opportunity to merge tangible products with service-driven experiences,
fostering functional and emotional well-being by embedding emotion regulation strategies, such as the
savoring method, helps older adults by improving resilience, reducing depressive symptoms, and
increasing happiness.(Smith & Hanni, 2019)
PSS-driven designs can offer sustained positive emotional experiences (Bryant, F.B., & Veroff, 2017).
This study examines how designers perceive emotion regulation in elderly-focused products, their
challenges, and strategies to enhance emotional engagement.

1.2. Leisure and emotional well-being
Leisure activities extend beyond mere hobbies, serving as a vital means of promoting psychological and
emotional stability, strengthening social networks, and fostering a positive outlook on life, thereby
contributing to stress reduction among older adults (Zhang et al., 2021). However, older adults frequently
encounter physical limitations, cognitive decline, and accessibility constraints that prevent full
participation in leisure activities. Although research highlights the benefits of meaningful leisure
experiences, there remains a gap in systematically incorporating emotion regulation techniques into
leisure-focused design solutions.
The design of leisure experiences for older adults must account for both physical and emotional
engagement. Many older individuals struggle with mobility and memory challenges, hindering
participation in traditional leisure activities. Additionally, current leisure-focused designs often prioritize
functionality while neglecting emotionally enriching experiences. Personalized engagement and
opportunities for social connection are essential for maximizing emotional well-being among aging
populations.
PSS-driven leisure activities offer a way to create immersive and meaningful experiences that enhance
positive emotions while reducing participation barriers. By integrating savoring techniques into leisure
activity design, older adults can experience greater emotional enrichment, leading to an improved quality
of life. A shift from merely mitigating negative experiences to actively fostering positive emotions in
elderly-focused design is essential. Identifying and addressing design barriers will enable the
development of emotionally engaging experiences that align with older adults’ evolving needs. Future
research should explore how co-design methodologies can further refine these strategies to ensure long-
term emotional well-being and engagement.
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2. Method
This study seeks to bridge the gap between the perspectives of elderly users and design practitioners by
examining the emotional factors involved in designing leisure activity products. The research was
conducted in two sequential phases, employing both ideation and evaluation methodologies to gain
comprehensive insights into user preferences and emotional engagement.
In the initial phase, the Fostering Effective Ideation (FEI) method facilitated divergent thinking and
generated a broad spectrum of product concepts. Following the ideation phase, the generated concepts
were assessed using the Novelty, Attractiveness, and Feasibility (NAF) evaluation framework.
Elderly participants systematically evaluated each concept to determine its potential to enhance positive
emotional experiences, ensuring the designs aligned with their preferences and expectations. Based on
the findings from the NAF evaluation, in-depth qualitative interviews were conducted to gain a deeper
understanding of the participants’ emotional responses to the proposed designs. This phase allowed for
identifying key emotional drivers, potential barriers, and user-centered refinements necessary for
developing more engaging and meaningful leisure activity products for older adults.

2.1. Phase 1: idea collection session
2.1.1. Participants
The study’s first phase engaged twelve experienced design practitioners specializing in product design, user
experience (UX), and service design. Participants had over five years of professional experience in their
respective fields and were actively employed in design-related roles. The participants, aged between 30 and
45, comprised four men and eight women. Participants were systematically divided into three teams to foster
interdisciplinary collaboration and enhance the ideation process: one product designer, one service designer,
and one UX designer. Each teamwas structured tomaintain a balanced gender composition of one male and
two female designers, ensuring a diverse range of perspectives. The Korea Design Association facilitated
participant recruitment, and all individuals provided informed consent before participating in the study.

2.1.2. Material
A range of materials was provided during the workshop to stimulate creativity and facilitate the ideation
process. These included brainstorming templates, drawing sheets, and writing tools to support free idea
generation. Additionally, participants were given two sets of structured ideation aids: ten savoring method
cards and thirty-six daily activity cards. The savoringmethod cardswere based onBryant’sWay of Savoring
Checklist (WOSC)(Jose et al., 2018). They introduced ten techniques to enhance positive emotions, such as
sharing experiences with others, memory building, and self-congratulation. The daily activity cards were
derived from a report by the Korea Ministry of Health andWelfare (2018) and represented common leisure
and daily activities among elderly individuals. These materials provided participants with a structured yet
flexible framework to generate ideas tailored to emotional well-being in aging populations.

2.1.3. Product image selection
Three independent coders selected images corresponding to each technique to ensure consistency and
reliability in interpreting the savoring methods. These images were curated to facilitate intuitive
understanding and help designers visualize the application of savoring methods in product concepts. The
use of visual aids aimed to simplify abstract concepts and enhance the efficiency of the ideation process,
as suggested by previous research on visual facilitation in creativity (Bryant, F.B., & Veroff, 2017)

2.1.4. Research procedure
The study was conducted through two iterative workshops, each lasting approximately two hours.
Participants were divided into two tables, with each team comprising a product designer, service
designer, and UX designer. Before the workshop, a 20-minute research presentation was conducted to
provide an overview of the study, its objectives, and the specific tasks involved.
The workshop progressed through multiple structured phases. First, a 30-minute individual ideation
phase allowed each of the six participants per workshop to independently generate product ideas. Using
provided cards, participants combined various savoring methods with elderly leisure activities. This was
followed by a team discussion and idea development session, where teams of three collaborated to refine
and expand their concepts.
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After the initial 60-minute ideation process, participants showcased their ideas on a designated board,
leading to a presentation phase, where each team introduced their refined concepts to the broader group.
This facilitated a group idea evaluation and development discussion in which all six participants engaged
in constructive critique, proposed modifications, and explored alternative solutions. This iterative
exchange helped refine initial concepts, ensuring a more comprehensive development process. All
discussions were recorded for later analysis to capture additional insights.
Following the workshops, all twelve participants were individually interviewed for approximately 20
minutes. These interviews aimed to identify challenges encountered during the ideation process,
particularly in designing emotion-driven products, and to gather feedback for refining the methodology.
The insights gained contributed to the enhancement of the experimental framework and the identification
of key factors essential for effective emotion-focused product design.
This study was designed to facilitate the rapid generation of diverse ideas by incorporating experts from
different specializations. Cross-disciplinary feedback played a crucial role in refining concepts, as
professionals from varying fields offered unique perspectives, fostering more innovative and feasible
solutions. By structuring teams with diverse expertise and integrating multiple evaluation stages, the
process encouraged broader thinking and the development of high-quality, well-rounded concepts.

2.1.5. Result
The ideation session generated a diverse range of product concepts aimed at enhancing positive emotional
experiences for elderly users. The concepts prioritized comfort, safety, ease of use, and emotional well-
being. As a result, 95 product concepts were developed during the workshops, as illustrated in Figure 3,
with 46 ideas emerging from the first team and 49 from the second. The ideation process produced concepts
in varying formats, from detailed single-page descriptions to informal sketches with brief annotations,
reflecting a diverse brainstorming approach. These initial ideas were further refined and expanded through
two iterative discussion sessions, during which additional insights were incorporated as textual descriptions
or visual representations. This process facilitated the integration of product and service concepts,
emphasizing a UX-centered approach to enhance coherence and usability.

Figure 1. thirty-six daily activity cards [left] and Ten savoring cards [right]

Figure 2. Research process
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2.1.6. Idea analysis
A total of 95 initial design concepts were collected and subsequently evaluated by three experienced
designers, each with a minimum of two years of professional experience. The evaluation was based on
two primary criteria: (1) whether the proposed product was specifically designed for elderly users and (2)
whether it incorporated an emotion regulation strategy. Concepts that failed to meet these criteria and
were unanimously rejected by the designers were excluded, eliminating 31 ideas. For concepts where
opinions varied, further discussions were conducted, leading to the removal of three additional ideas that
primarily emphasized experiential aspects rather than product functionality. After this refinement
process, 64 ideas remained.
To focus on product-driven emotional engagement, ideas heavily reliant on external environmental
factors, such as family interactions or gifts for grandchildren, were excluded. The remaining ideas were
then systematically categorized based on their alignment with emotion regulation strategies, aiming to
identify mechanisms that promote positive emotional experiences among elderly users.
Two predominant categories emerged: “behavior expression” (11 ideas) and “memory building” (10
ideas). Behavior expression encompassed designs facilitating external emotional expression, whereas
memory-building concepts emphasized preserving and recollecting meaningful experiences. Additional
categories included “self-congratulation” (9 ideas) and “sharing with others” (8 ideas), both of which
reinforced positive emotions through social interactions and personal achievements. Other notable
categories aimed at enhancing savoring experiences, such as “absorption” (6 ideas), “comparison” (6
ideas), “sensory perception sharpening” (5 ideas), and “counting blessings” (5 ideas), all of which were
designed to help elderly individuals prolong and deepen positive emotional states. Less frequently
observed categories, such as “temporal awareness” (3 ideas) and “kill-joy thinking” (1 idea), highlighted
the complexities of designing abstract emotional strategies.

2.1.7. Interview analysis result
After twelve one-on-one interviews, the recordings were transcribed into written scripts. Three designers
with over two years of experience categorized these transcripts, gathered the data, and classified it,
achieving consistent results that highlighted various constraints and challenges. The analysis uncovered
several common challenges designers face, including ease of use, technical limitations, plagiarism issues,
information ambiguity, and communication difficulties between designers from different fields. A major
challenge identified was pinpointing emotional trigger points during product interaction—those specific
moments that could evoke emotions such as joy or satisfaction. While designers recognized the potential
for their products to elicit positive emotional responses, identifying the exact contexts and interactions
that reliably triggered such responses proved difficult.
The analysis also emphasized the importance of sustained engagement with elderly users. Designers
recognized that fully understanding their emotional needs required prolonged interaction and ongoing
feedback. Techniques such as shadowing elderly individuals in their daily routines were suggested as
effective approaches to gaining more nuanced insights into how products influence their emotional
experiences.
Furthermore, the involvement of interdisciplinary expertise, particularly from fields such as psychology
and gerontology, was identified as essential for enhancing the design process. These experts could offer a

Figure 3. Example from 95 design ideation result and re-created translation
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more comprehensive understanding of emotional regulation in elderly users, contributing to developing
emotionally responsive products.

2.2. Phase 2: evaluation and in-depth interview
2.2.1. Participants
In the study’s second phase, five elderly participants were recruited from a local senior center. The
participants, ranging in age from 65 to 75, had a mean age of 65.4 years and consisted of four women and
one man, all of whom held bachelor’s degrees. Selection criteria ensured that all individuals were
physically healthy, financially stable, and free from psychological medication that could influence their
product evaluations. Depressed elderly individuals tend to participate in leisure activities less frequently
(Wang, 2024).
During the interviews, participants reported no negative experiences in recent week and engaged in the
subjective happiness scale with an average score of 4.2. Their responses indicated the absence of
significant negative emotions. The selection process specifically targeted individuals with no health-
related concerns, allowing for an unbiased evaluation of leisure activities. While their primary leisure
activities included watching television and browsing the internet, they also had prior experience
engaging in golf, gourmet dining, tea ceremonies, and reading.

2.2.2. NAF method
The NAF evaluation framework enables a comprehensive and pragmatic assessment of design concepts,
identifying their innovative potential and practical applicability. NAF methodology measures the ideas in
three key criteria: novelty (uniqueness of the idea), attractiveness (its potential to solve user problems or
enhance experiences), and feasibility (practical implementation). The elderly participants evaluated the
ideas using a Likert scale from 1 to 5, with a score of 4 or higher indicating the idea has value. The
evaluation process involved presenting elderly participants with product sketches and explanations
before they provided their ratings.
Following the NAF evaluation, in-depth interviews were conducted with participants to explore the
reasons behind their preferences. The elderly users’ ratings enabled the categorization of ideas, with 12
concepts receiving high scores. Additionally, participants were asked to recall any particularly
memorable ideas beyond those highly rated, allowing for deeper insights into their preferences. This
approach ensured a comprehensive understanding of the factors influencing elderly users’ product
perceptions, including explicitly rated and implicitly memorable ideas.

2.2.3. Interview with elderly participants
The in-depth interviews were designed to investigate the reasons behind the elderly participants’
preferences and emotional responses to the product concepts. The interviews were structured around the
participants’ experiences with the products, exploring their thoughts and feelings before, during, and
after product use. Each participant evaluated a total of 64 ideas, with a focus on identifying memorable
products and understanding where positive emotions were triggered. The interviews lasted
approximately 30 minutes each and were conducted one-on-one to foster open and candid discussions.
Participants were encouraged to reflect on the products they rated highly, and the reasons for their
preferences were explored in depth. The interviews revealed a strong preference for products that
supported passive leisure activities, particularly those that aligned with activities the participants had
historically enjoyed. For example, one participant strongly preferred products that assisted with reading

Table 1. Elderly participant’s details

# Gender Age Demographic situation

1 Female 65 Married, previous work in a factory
2 Female 73 Married, housewife
3 Female 67 Married, previously worked as a restaurant manager
4 Female 69 Married, housewife
5 Male 65 Married, previously a schoolteacher
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despite their presbyopia, highlighting the importance of features that support and ease of use in daily
leisure activities.

2.2.4. Data analysis
The qualitative data from audio recordings were transcribed verbatim and organized in Excel by the first
author, who then analysed the data using a grounded theory approach through thematic analysis. In-depth
interviews were transcribed and coded using thematic analysis(Schroeder et al. 2023). This process followed
five key steps: first, familiarization with the data through repeated reading to grasp initial patterns; second,
coding of meaningful data segments to identify recurring themes; third, grouping of these codes into themes
cantered on emotional and functional needs; fourth, theme review and refinement with the help of two
additional designers to ensure accuracy and clarity; and finally, summarizing the insights to address the
emotional needs of elderly users in design solutions. This method highlighted critical emotional triggers and
challenges designers face when creating products that evoke positive emotional responses in the elderly.

3. Result

3.1. Product elderly preferred
Based on the evaluation of 64 product ideas by elderly participants and an in-depth analysis of interviews
concerning their preferences for 12 selected products, it was found that elderly users experienced positive
emotional engagement across various factors. Key product attributes contributing to these positive leisure
experiences include nostalgia and convenience. Although other design elements were explored during
the study, they were deemed less relevant to the research focus and thus omitted from the discussion.
Two main themes emerged related to the emotional experiences of the elderly: the provision of positive
experiences and the occurrence of negative experiences. These themes reflect the dual nature of
emotional responses elicited by product interactions, highlighting the importance of designing for both
emotional satisfaction and mitigating negative emotional triggers.

3.2. Positive emotional experience
Conducted interviews with elderly participants based on products that received high ratings in the NAF
method. The feedback from these interviews, which focused on 12 preferred products among the elderly,
revealed several key factors influencing their preferences. These factors included safety, ease of use,
convenience, accessibility for all users, multifunctionality, minimal physical effort, accessibility and
usability, and the influence of past experiences.
Two key insights emerged from the notable findings. First, many elderly participants found joy in
products that allowed them to re-engage in leisure activities they had given up due to aging, facilitated by

Table 2. Elderly participant’s details

Theme/code Definition Example

Positive emotional experience

Nostalgia emotional connection to the past, offering
comfort by reviving joyful memories.

It’s wonderful to be able to read again, and a
way to recap what I’ve already read makes it
even better.” (72, female)

Convenience ability to adapt automatically, helping users
manage age-related limitations and
maintain normalcy

“Having something clap for me when I can’t——
comfortable that would be!” (65, female)
“Being comfortable while watching TV and fully
immersed? That sounds amazing.” (67, female)

Negative emotional experience

Risk Feeling unsafe, uncertain, danger, and
threatened

“Does this work? What happens if it goes
wrong?” (65, male)

Backfire Experience a negative outcome, which the
situation may

“What if the product shows the image of a
nightmare?” (73, female)

Manipulation attempt to control or manipulate emotions
deliberately

“Why do I need to control my emotions? Can’t I
simply accept them?” (65, female)
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the product’s assistance in recalling memories. Second, the convenience desired by elderly users was
highlighted, wherein products provided comfort by automatically accommodating their physical
limitations without requiring conscious effort or thought. Examples of such products included a device
that clapped in response to humorous moments while watching TV, expressing the user’s enjoyment on
their behalf, and a chair that automatically adjusted to an optimal position for comfortable watching TV
as soon as the user sat down.

3.3. Negative emotional experience
Elderly users, much like their experience with positive emotions, demonstrated a clear awareness of
negative emotions during their interactions with cognitively stimulating products. Four participants
expressed anxiety about safety concerns when engaging with such products, questioning the potential
consequences of errors (“What if something goes wrong?”). Negative emotions, anxiety, and worry can
significantly impact cognitive responses to technology use, often resulting in adverse effects. These
negative emotional responses, particularly related to the functional reliability of products, hinder the
potential for a positive user experience among elderly individuals. Consequently, such emotions may act
as a barrier to product adoption, even when the products could offer substantial benefits. Safety,
especially regarding data processing and privacy concerns, was crucial for elderly users. Despite products
being defined as “safe” by designers, elderly users often felt more secure when such products provided
anonymity in their interactions with others.
The elderly were also quick to identify negative responses to certain product designs. For instance, a
design concept that visualized dreams through brainwave interaction— to evoke positive emotions—
elicited negative feedback from three elderly participants, who noted that visualizing nightmares might
amplify negative feelings. This sensitivity to negative emotions underscores the importance of elderly
users’ awareness of a product’s functionality when purchasing. It suggests that elderly users are more
attuned to the potential for negative impacts than designers.
Moreover, when elderly users perceived attempts to control their emotions, their experiences were
predominantly negative. Products designed to regulate emotional states in a way that overly managed or
constrained positive experiences were viewed unfavorably. This was particularly evident in products that
imposed direction, lacked contextual appropriateness, or displayed “kill-joy thinking” characteristics
where positive experiences were interrupted or suppressed. Elderly users expressed a desire to experience
positive emotions without manipulation, and any forced redirection of these emotions detracted from
their overall experience. Thus, the emotional regulation methods employed by these products were seen
as incompatible with the preferences of elderly users.

4. Discussion

4.1. Gap between designer’s goals and elderly user’s emotional needs
Design practitioners frequently incorporate established psychological theories, such as Socioemotional
Selectivity Theory (SST) and Positive Design Principles, when conceptualizing emotional regulation
among older adults. These theories emphasize that individuals’ emotional priorities shift towards more
meaningful experiences as they age. Based on this understanding, designers have explored the
application of savoring techniques—rooted in Bryant’s savoring methodology—to leisure products. This
approach aims to enhance emotional support functions by evoking nostalgia, fostering social bonds, and
promoting positive emotional engagement.
However, a significant discrepancy exists between designers’ intentions and user expectations. While
designers strive to develop creative and effective methodologies—partly to avoid issues related to
imitation or plagiarism—older users prefer autonomy in emotional regulation. Rather than seeking
products that directly modulate their emotions, they favor those that enable them to manage their
emotional experiences independently. For instance, products that explicitly attempt to regulate users’
emotions may evoke resistance, whereas those designed to facilitate natural emotional expression and
ensure emotional autonomy tend to yield higher user satisfaction.
Consequently, a more structured approach to emotional regulation within Product-Service Systems (PSS)
is necessary to address emotional and practical needs simultaneously. Such an approach would contribute
to developing an integrated design process centered on emotional experience, ultimately enhancing
designed products’ overall effectiveness and user acceptance.
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4.2. Challenges in designing emotionally supportive products for older adults
Despite efforts to embed emotion-sensitive features, designers encountered several challenges in creating
products that effectively support emotion regulation for older users. One significant challenge was
identifying the specific emotional needs and triggers influencing elderly users’ engagement with
products. While designers hypothesized emotionally significant interactions, they struggled to pinpoint
which features or moments within a product experience reliably evoked joy, nostalgia, or comfort. This
often resulted in designs prioritizing usability and accessibility at the expense of deeper emotional
engagement. Another major challenge stemmed from elderly users’ resistance to explicit emotion-
regulating features, as many participants expressed discomfort with products that attempted to manage or
direct their emotions. Instead, older adults preferred designs facilitating organic, emotional expression
rather than prescribing emotional responses.
Additionally, the short duration of the design process limited the ability to assess the long-term emotional
impact of the proposed products. Emotion regulation is a dynamic, evolving process, yet designers were
constrained by short-term evaluations that did not account for how users’ emotional experiences with
products might change over time. Furthermore, small sample sizes and a lack of real-world testing
restricted the iterative refinement of design solutions, making it difficult to personalize product
interactions effectively. Addressing these challenges requires a more prolonged, iterative, and
participatory design approach, where elderly users are actively involved in multiple testing phases to
ensure that products evolve in response to their emotional needs.

4.3. Enablers for emotionally enriching product-service systems
Designing Product-Service Systems (PSS) for aging populations requires moving beyond stereotypes
that portray older adults as passive users. A key strategy is co-design, actively involving elderly users in
product development to ensure their emotional needs, preferences, and experiences shape the design.
This reduces misalignment between designers’ assumptions and user expectations, fostering functional
and emotionally meaningful solutions.
Experience re-engagement is another crucial enabler, helping older users reconnect with past hobbies
despite physical, cognitive, or social constraints. Products that support familiar activities, such as
reading, music appreciation, or social games, enhance emotional well-being and social inclusion.
Effective designs should prioritize seamless, intuitive interactions that acknowledge personal memories
and emotions, reducing participation barriers.
Emotional autonomy in product interactions is also essential, as older adults prefer products that subtly
support emotion regulation rather than impose predefined emotional experiences. Future designs should
empower users to manage their emotional engagement independently, ensuring a more personalized and
fulfilling interaction.
Additionally, reward mechanisms are vital in sustaining motivation and long-term engagement. Since
reward processing remains relatively stable with age, incorporating social recognition, positive feedback,
and achievement-based incentives can enhance user satisfaction. However, to maximize effectiveness,
these mechanisms must be immediate, cognitively accessible, and tailored to individual preferences. By
integrating co-design, fostering experience re-engagement, supporting emotional autonomy, and
implementing well-balanced reward mechanisms, PSS can better promote emotional well-being,
usability, and deeper engagement, ultimately enhancing older adults’ quality of life.

5. Conclusion
This study examined the integration of emotion regulation strategies in Product-Service Systems (PSS)
aimed at older adults, identifying barriers and enablers for creating emotionally enriching experiences.
Conducted in two phases, the first involved twelve design practitioners generating 64 ideas and
identifying challenges like recognizing emotional triggers and the need for interdisciplinary
collaboration. In the second phase, elderly participants evaluated designs using the Novelty,
Attractiveness, and Feasibility (NAF) framework, showing a preference for products that evoke
nostalgia and offer convenience while resisting explicit emotion regulation features. Concerns about
safety and emotional manipulation highlighted the challenges in developing supportive products.
A limitation of the study is its small sample size (n=5) and the homogeneity of participants, suggesting a
need for more inclusive research to improve findings’ applicability. The study emphasizes a shift toward
user-centered design, advocating for co-design methodologies and emotional autonomy. Future research
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should incorporate longitudinal strategies to assess emotional responses and foster interdisciplinary
collaboration, ultimately enhancing product experiences that improve older adults’ well-being and
quality of life. Further study is needed.

References
Bryant F.B., & Veroff J. (2017). Savoring: New A. Model of Positive Experience. Psychology Press. https://doi.

org/10.4324/9781315088426
Chen K. (2020). Why do older people love and hate assistive technology? - an emotional experience perspective.

Ergonomics, 63(12), 1463–1474. https://doi.org/10.1080/00140139.2020.1808714
Delhi N. (2024). Report of the Regional Meeting on Healthy Ageing in the South-East Asia Region (Issue June).
Farage M. A., Miller K. W., Ajayi F., & Hutchins D. (2012). Design principles to accommodate older adults.

Global Journal of Health Science, 4(2), 2–25. https://doi.org/10.5539/gjhs.v4n2p2
Jose P., Kim S., & Bryant F. B. (2018). Jose , Lim , Kim , & Bryant (2018). savoring as a mediator of relationships

between explanatory style & mood outcomes. May.
Mannheim I., Schwartz E., Xi W., Buttigieg S. C., McDonnell-Naughton M., Wouters E. J. M., & van Zaalen Y.

(2019). Inclusion of older adults in the research and design of digital technology. International Journal of
Environmental Research and Public Health, 16(19), 1–17. https://doi.org/10.3390/ijerph16193718

Park E. Y., & Kim J. H. (2022). Activity Preferences Among Older People With Dementia Residing in Nursing
Homes. Frontiers in Psychology, 12(January), 1–8. https://doi.org/10.3389/fpsyg.2021.799810

Ramirez-Ruiz B., Quinn K., & Ferreira N. (2020). Emotion-regulation strategies in older people: a systematic
review. Working with Older People, 24(1), 1–18. https://doi.org/10.1108/WWOP-09-2019-0026

Smith J. L., & Hanni A. A. (2019). Effects of a Savoring Intervention on Resilience and Well-Being of Older
Adults. Journal of Applied Gerontology, 38(1), 137–152. https://doi.org/10.1177/0733464817693375

Korea Ministry of Health and Welfare. (2018). Elderly result report 20181231.
United Nation. (2017). World Population Prospects 2017 - Data Booklet (ST/ESA/SER.A/401). United Nations,

Department of Economics and Social Affairs, Population Division, 1–24. https://www.un.org/development/
desa/pd/sites/www.un.org.development.desa.pd/files/files/documents/2020/Jan/
un_2017_world_population_prospects-2017_revision_databooklet.pdf

Wang J. (2024). The longitudinal relationship between leisure activities and depressive symptoms among older
Chinese adults: an autoregressive cross-lagged analysis approach. BMC Public Health, 24(1), 1–12. https://doi.
org/10.1186/s12889-024-18293-4

White P. J. (2022). Designing Products for Older People’s Social and Emotional Needs: Case A. Study.
Anthropology and Aging, 43(2), 24–39. https://doi.org/10.5195/aa.2022.364

Zhang C., Qing N., & Zhang S. (2021). The Impact of Leisure Activities on the Mental Health of Older Adults: The
Mediating Effect of Social Support and Perceived Stress. Journal of Healthcare Engineering, 2021. https://doi.
org/10.1155/2021/6264447

Zhao W., Kelly R. M., Rogerson M. J., & Waycott J. (2024). Older Adults Imagining Future Technologies in
Participatory Design Workshops: Supporting Continuity in the Pursuit of Meaningful Activities. Conference
on Human Factors in Computing Systems - Proceedings. https://doi.org/10.1145/3613904.3641887

3280 ICED25

https://doi.org/10.4324/9781315088426
https://doi.org/10.4324/9781315088426
https://doi.org/10.1080/00140139.2020.1808714
https://doi.org/10.5539/gjhs.v4n2p2
https://doi.org/10.3390/ijerph16193718
https://doi.org/10.3389/fpsyg.2021.799810
https://doi.org/10.1108/WWOP-09-2019-0026
https://doi.org/10.1177/0733464817693375
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/files/documents/2020/Jan/un&lowbar;2017&lowbar;world&lowbar;population&lowbar;prospects-2017&lowbar;revision&lowbar;databooklet.pdf
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/files/documents/2020/Jan/un&lowbar;2017&lowbar;world&lowbar;population&lowbar;prospects-2017&lowbar;revision&lowbar;databooklet.pdf
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/files/documents/2020/Jan/un&lowbar;2017&lowbar;world&lowbar;population&lowbar;prospects-2017&lowbar;revision&lowbar;databooklet.pdf
https://doi.org/10.1186/s12889-024-18293-4
https://doi.org/10.1186/s12889-024-18293-4
https://doi.org/10.5195/aa.2022.364
https://doi.org/10.1155/2021/6264447
https://doi.org/10.1155/2021/6264447
https://doi.org/10.1145/3613904.3641887

	Understanding barriers in the design process for elderly's positive emotion regulation
	1.. Introduction
	1.1.. Barriers to emotion regulation in elderly product design
	1.2.. Leisure and emotional well-being

	2.. Method
	2.1.. Phase 1: idea collection session
	2.1.1.. Participants
	2.1.2.. Material
	2.1.3.. Product image selection
	2.1.4.. Research procedure
	2.1.5.. Result
	2.1.6.. Idea analysis
	2.1.7.. Interview analysis result

	2.2.. Phase 2: evaluation and in-depth interview
	2.2.1.. Participants
	2.2.2.. NAF method
	2.2.3.. Interview with elderly participants
	2.2.4.. Data analysis


	3.. Result
	3.1.. Product elderly preferred
	3.2.. Positive emotional experience
	3.3.. Negative emotional experience

	4.. Discussion
	4.1.. Gap between designer's goals and elderly user's emotional needs
	4.2.. Challenges in designing emotionally supportive products for older adults
	4.3.. Enablers for emotionally enriching product-service systems

	5.. Conclusion



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


