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Reminiscence, the act of revisiting past memories, is crucial for self-reflection and social interaction, signifi-
cantly enhancing psychological well-being, life satisfaction, and self-identity among older adults. In HCI and
CSCW, there is growing interest in leveraging technology to support reminiscence for older adults. However,
understanding how older adults actively use technologies for realistic and practical reminiscence in their daily
lives remains limited. This paper addresses this gap by providing an in-depth, empirical understanding of
technology-mediated, photo-based reminiscence among older adults. Through a two-part study involving 20
older adults, we conducted semi-structured interviews and co-design sessions to explore their use and vision
of digital technologies for photo-based reminiscence activities. Based on these insights, we propose design
implications to make future reminiscence technologies more accessible and empowering for older adults.
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1 Introduction

Reminiscence, the act of revisiting past memories, is crucial for self-reflection and social interaction.
It significantly enhances psychological well-being, life satisfaction, and self-identity, especially
among older adults [54, 66, 71]. Photos, with their strong visual connection to autobiographical
memories, serve as powerful triggers for reminiscence [16, 21, 24, 49]. They also function as
conversational anchors, facilitating social activities and storytelling through photo sharing [52].
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Reminiscence and related activities are crucial for older adults, enabling them to reflect on the past
and connect with a broader family narrative [40].

In the fields of HCI and CSCW, there is growing interest in using technology to support reminis-
cence for older adults. Researchers have developed and tested various reminiscence technologies
aimed at making these activities more enjoyable and meaningful, while also enhancing cognitive
health, engagement, and social participation among older adults (e.g., [6, 34, 38, 45, 55]). These
technologies often use photos to prompt memories and facilitate storytelling and social interac-
tions, with features such as photo annotation [34] and sharing [6]. While promising, most of these
technologies are still in the prototype stage, with evaluations based on short-term testing rather
than long-term real-world use. Research on how older adults use technologies for reminiscence in
their daily lives is limited, which is essential for designing solutions that meet the real-life needs
and scenarios of older adults.

As photo interactions increasingly move into digital spaces, the prevalence of digital photo tools
suggests that reminiscence with photos is experiencing a digital shift [29]. This shift creates oppor-
tunities to study how older adults use digital tools like digital albums and social media platforms as
reminiscence technologies in daily life. Prior work suggests that this transition poses challenges, as
older adults may have different understandings of digital photo operations compared to younger
generations [3]. Despite the widespread availability of digital photo tools, their practical use and
inclusivity for older adults remain underexplored, which can lead to inconsistent and unimaginative
solutions [3]. Additionally, emerging platforms, such as short video applications, offer new oppor-
tunities for older adults to create content, fostering new forms of sharing and social interaction
[56]. However, the specific challenges and opportunities these tools present for comprehensive
reminiscence practices are not yet fully understood. Gaining a broader understanding is crucial for
designing effective photo tools and interactions, as well as innovative reminiscence technologies.
Addressing these gaps requires a perspective that considers how older adults use photos in their
daily lives for reminiscence, beyond just storytelling or social activities in research settings.

This paper aims to fill existing gaps by providing an in-depth, empirical understanding of
technology-mediated, photo-based reminiscence among older adults. We conducted a two-part
user study with 20 older adults in China. In the first part, we used semi-structured interviews to
explore how they currently use personal photos for reminiscence in daily life. We mapped their
digital photo activities and identified their challenges and unmet needs with digital tools using the
PhotoUse model, which outlines modern photo activities [12]. In the second part, we held co-design
sessions to explore their ideal photo-based reminiscence experiences mediated by technologies.

Our findings indicate that realistic photo-based activities significantly support reminiscence
among older adults. However, current digital tools often fall short in providing adequate support,
particularly for tasks such as annotating digital photos. We also identified new opportunities
introduced by emerging tools, such as those that facilitate the creation of videos with old photos,
fulfilling needs for memory authoring and creative expression. These insights go beyond prototype
designs to address real-life needs and scenarios. Additionally, our co-design sessions uncovered
various creative ideas from participants, such as co-creating photo artifacts with friends by attaching
voice to photos. Based on these findings, our research suggests that reminiscence technologies
for older adults should be accessible, sensitive, connected, creative, and culturally aware, offering
novel directions and implications for future reminiscence technologies.

The main contribution of this work lies in the empirical insights we present on how older
adults use and envision digital tools for practical and realistic photo-based reminiscence activities.
These insights lead to design implications aimed at enhancing technologies that support reminis-
cence among older adults through photo-related activities. This work extends prior research on
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reminiscence technologies and photo-related tools for older adults and is broadly applicable to
understanding reminiscence in photo-related activities.

2 Related Work
2.1 Photo-based Reminiscence of Older Adults

Reminiscence, which involves revisiting memories of past events, is an effective means for enhancing
psychological well-being, life satisfaction, self-esteem, and mood in older adults, including those
with and without cognitive impairments such as dementia [54, 71]. It serves three key functions:
social functions, fostering bonding between people through the sharing of personal memories;
instrumental functions, recalling coping strategies for current challenges and facilitating emotional
regulation; and integrative functions, aiding in identity adjustment by reflecting on the past [66].
This activity is crucial for older adults, contributing to personal reflection and family narratives.
It also facilitates connections with present family members through the creation of artifacts like
mementos, enabling older adults to leave a legacy [40].

Reminiscence is part of the autobiographical memory system, encompassing the encoding,
storage, and retrieval of episodic information [7]. It typically involves cues such as verbal prompts,
photos, or music to trigger autobiographical memories. In everyday situations, older adults often
find storytelling enjoyable and identity-enhancing, especially when prompted by photos or verbal
cues, helping to reduce social isolation [58], an increasingly serious issue for this demographic [15].

Photos are particularly effective in triggering reminiscence, as autobiographical memories are
often constructed as visual images. This makes photos a powerful medium for memory retrieval
[16, 24, 49]. They are more effective than verbal prompts due to their richness in visual information,
which facilitates the memory retrieval process and enhances the visual construction of memories
[21]. The inherent nature of photos, serving as conversational anchors [52], aligns with the social
aspects of reminiscence. This facilitates social activities like narrative storytelling and memory
sharing, thereby strengthening connections with family and friends [29], and fostering inter-
generational interaction [28].

Acknowledging the importance of reminiscence for older adults and the benefits of photos in
facilitating this process, our work delves deeper into the role of photos in the lives of older adults.
We provide an empirical understanding of how older adults in China use personal photos for
reminiscing in their daily lives and seek ways to support this practice.

2.2 Technology-mediated Reminiscence for Older Adults

Technology is increasingly recognized for its role in enhancing reminiscence activities for older
adults. Advances in multimedia resources are essential for reminiscence therapy, offering bene-
fits such as improved conversational control, adaptation to motor deficits, and enhanced social
engagement for dementia patients [33]. The HCI and CSCW communities focus on designing
technology-mediated reminiscence activities that promote healthy aging.

A key objective in this area is to improve memory recall and exercise in older adults by providing
meaningful experiences and memory cues through technology. For example, Memory Karaoke uses
contextual information like photos, time, and location to reinforce memory exercises [55]. Tools
like Picgo, which allow for photo annotation, help caregivers guide older adults through memory
exercises [34]. Voice-activated devices offering positive reminiscence prompts have been shown
to enhance well-being [18], while robot-assisted reminiscence, where robots use photos to start
conversations, creates unique engagement opportunities [69]. Using photos as memory cues is
crucial for enriching memory experiences [36].
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Research also aims to foster social interactions among older adults, their families, and caregivers
to reduce social isolation [6, 38, 45]. Technologies like VR and AR create immersive environments for
remote social reminiscence [6], enable intergenerational storytelling through personal photos [38],
and match semantically related photos to enhance empathy across generations [28]. To encourage
older adults’ participation in the online community, Pinteresce is a prototype designed to leverage
family-generated reminiscence prompts on Pinterest, simplifying the interface to foster photo
sharing and commenting [10]. This promotes social interaction and reduces isolation by fostering
meaningful connections with family and friends. In these scenarios, photos serve as both memory
aids and conversation starters.

These studies demonstrate the potential of technology-mediated reminiscence. However, most
current technologies are still in the prototype phase and have only undergone short-term testing.
Although the 5-month deployment study of a paper-digital photo album provides insights in
effectively engaging older adults’ interests and encouraging social interaction [45], a comprehensive
understanding of how older adults use technologies in their daily lives for reminiscence, the
technology-mediated reminiscence activities they engage in, and their needs remains limited. Given
the complex and dynamic nature of reminiscence [65], it is essential to gain a deep, empirical
understanding of technology-mediated reminiscence. Our study aims to fill this gap by examining
the practical experiences and challenges older adults face when using technologies for daily
reminiscence, specifically with photos.

Additionally, we draw from research suggesting that memory tools should support creativity
and active meaning-building in older adults, rather than treating them as passive recipients of
memory cues [44, 57]. While memory triggers can help older adults revisit memories and stay
cognitively active, understanding their preferred activities and design preferences for reminiscence
technologies is crucial. Therefore, we used a participatory design approach in our study to explore
engaging and meaningful technological designs [19]. We used existing digital photo interactions as
inspiration, encouraging older adults to imagine their ideal photo-based reminiscence experiences.
Our findings indicate that reminiscence technologies for older adults should be accessible, sensitive,
connected, creative, and culturally aware. By aligning future designs with their reminiscence
needs and preferences, we aim to make technology-mediated reminiscence more meaningful and
empowering for older adults.

2.3 Digital Photo Interactions and the PhotoUse Model

To understand how people interact with photos, various studies have defined the activities and
methods associated with personal photo use. Frohlich et al. identified the requirements for digital
photoware based on real family use cases, emphasizing photo-sharing practices as ways to review
and communicate experiences with others [22]. Further research explored the concept of PhotoWork,
identifying three phases of working with digital photos: pre-download, at-download, and pre-share
[32]. Keightley et al. later examined the digital shift of photography in remembering practices,
categorizing activities into photo-taking, photo-storing, photo-viewing, and photo-sharing [29].
A follow-up study of PhotoWork introduced the PhotoUse model, categorizing photo activities
into four broad areas: accumulating, curating, retrieving, and appropriating photos [12]. While
mirroring the four categories identified by Keightley et al., this model provided a more detailed
list of specific activities within each category, suggesting that photo activities are multithreaded
and interactive processes without a distinct start and finish. It highlighted how activities such as
editing, triaging, collecting, organizing, and viewing photos often combine towards reminiscence
goals, such as sharing, storytelling, and self-presentation. However, it did not delve into the details
of photo activities related to reminiscence and their support by digital tools.
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These studies primarily illustrate general photo activities for a broad audience without specifically
targeting older adults. Among these models, the PhotoUse model is relatively more comprehen-
sive and detailed, enabling researchers to systematically analyze specific applications and assess
how they meet different photo activity needs. For instance, Axtell et al’s research mapped eight
photo-related tools (e.g., Instagram, Apple iCloud, Dropbox) to the activities within the PhotoUse
framework, helping to understand the breadth of tasks involved in digital photo interactions and
allowing for comparison and analysis of these tools [2].

Due to its relative comprehensiveness, detail, and applicability, we decided to apply the PhotoUse
model as a way to understand the photo-based reminiscence practices of older adults. Instead of
analyzing the functionalities existing tools provide, as in Axtell et al.s work, we examine which
activities are involved when reminiscing with photos and whether tools support these activities.
Older adults have been found to have different mental models of photo storage applications
compared to younger generations, lacking a consistent and recognizable process and feeling
pressured to learn more about the tools they use [3]. As digital photos become prevalent for photo-
based reminiscence, it is crucial to determine whether the design of these photo-based operations
is accessible and inclusive for older adults when they conduct realistic photo-based reminiscence.

This systematic approach offers a new perspective on understanding older adults’ needs for
photo-based reminiscence, which is crucial for enhancing the effectiveness of digital tools and
technologies designed to support this activity.

3 Method

Our method involved a two-part user study. The first part consisted of semi-structured interviews to
understand the practices of photo-based reminiscence among older adults, as well as the challenges
they face when using related digital tools. This was followed by a co-design session aimed at
exploring their design preferences.

3.1 Participants

We recruited 20 older adults (gender: 14 female, 6 male; age: median = 62, mean = 63.65, SD =
6.48) for our study via social media platforms and snowball sampling. Participants were recruited
from an urban community in China, with an inclusion criterion of age 55 and above, aligning with
the retirement age of civil servants in China [67]. Before participating, all individuals provided
informed consent, agreeing to partake either individually or in self-formed small groups of families
or friends. We conducted a total of 12 sessions (see Table 1), each comprising 1-3 participants and
lasting approximately 60-90 minutes. All participants were Chinese, and the user studies were
conducted in Mandarin. Participants were compensated in accordance with local standards.

3.2 Preparation

To align with our research objectives, we asked participants to bring old personal photos, typically
black-and-white, that they frequently use for reminiscing in their daily lives. These photos, whether
physical or digital, were expected to hold personal significance or unique value for the participants,
enhancing the depth and impact of our discussions [36]. We emphasized selecting images that par-
ticipants felt comfortable sharing to mitigate privacy concerns and avoid unintentionally triggering
distressing memories.

In our co-design sessions, we adopted a participatory design approach centered on critiquing
and discussing design concepts proposed by the research team. Eleven discussion cards (Figure 1),
created based on insights from relevant literature and findings from a pilot study (see Appendix A),
represent core digital interactions in photo-based reminiscence, such as annotation, retrieval, and
display of photos. These categories were purposefully chosen to ground the reminiscence process
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Table 1. Demographic of participants (N=20)

Session ID  Participant ID Age Gender Relationship

1 II:; ;g IF\/[ Couple
P3 58 F
2 P4 80 M Siblings: P3 P5; Couple: P4 P5
P5 63 F
3 P6 62 F /
P7 68 M /
5 52 22 i/[ Couple
P10 66 F
6 P11 69 F Friends
P12 60 F
P13 62 F
7 P14 66 M Couple
8 P15 55 F /
P16 58 F /
P17 61 F
10 P18 57 M Couple
11 P19 59 F /
12 P20 66 F /

in familiar activities, while also suggesting digital enhancements. Recognizing that older adults
may be less inclined to engage in sketching activities and may find abstract technical concepts
challenging to interpret [70], each card was designed to be visually accessible and conceptually
concrete. Rather than acting as prescriptive prototypes, these cards served as prompts to encourage
dialogue and creativity, providing older adults with a clear foundation to express preferences and
offer feedback.

(1) Memory Annotation Modalities: This category explores diverse ways to annotate photos,
drawing from research on the role of annotations in enhancing memory recall [34, 35],
storytelling [4] and retrieval [47]. By offering multiple input methods (e.g., voice, handwriting,
text), this card set allows participants to reflect on which types of annotation might best
support their memory and storytelling preferences, while accommodating varying levels of
digital literacy and accessibility needs.

(2) Person-centered Annotation and Display: This category draws from pilot study insights
and prior research on the importance of significant individuals in older adults’ photo collec-
tions and their storytelling tendencies to emphasize people and chronological changes [38].
By prioritizing tagging and organizing photos based on important individuals—similar to
systems like Kim et al’s personal photo diary [30]—these cards are designed to encourage
discussions on person-centered retrieval, facilitating easier recall and organization.

(3) Digital Photo Album Designs: Drawing from findings on the importance of visual organi-
zation in photo display on memory evocation and social reminiscence [2, 5], this category
introduces a variety of digital album layouts to elicit preferences for viewing and interacting
with digital photo collections. This category aims to help older adults express preferences in
how they would ideally access and share these photos digitally.
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© (1) Memory Annotation Modalities . (2) Person-centered Annotation and Display :

Voice Input Handwriting on Tablet Text Input

355 Lo Personal Archive
Year 1960 v Lo
e

This photo was taken
the people in it

Description - Labeling Names
Co Year 1967

s 5 B e

Han

(3) Digital Photo Album Designs Dot | ometonsboitite person % \ n| Year1975
Phone Album Design (A) Modern Album Design (B) L
ol I o s 73,1 Y :
B RE e
] . S I . (4) Memory Recall Aids
el b e | =

e =

Historical Context: Text and Image

’ Y * ®  When browsing
A photos , you can see
> pictures of big events
> i from the same year

1960 Family Photo  1969: Parade in Tiananmen Square on the
20th anniversary of the National Day

Music from the Era

Fig. 1. In our participatory design sessions, we used 11 discussion cards, categorized into four groups: 1)
Memory Annotation Modalities (text in the voice input and "Description” box: "This photo was taken in xx,
the people in it are xxx, the place is xxx, xx happened, my feelings are xxx, and the last time | shared it was xx
time .."), 2) Person-Centered Annotation and Display, 3) Digital Photo Album Designs, and 4) Memory Recall
Aids. We have obtained the permissions to use personal black and white photos featured in the cards.

(4) Memory Recall Aids: Research shows that while photos activate episodic memory, addi-
tional cues can enhance this [55] including semantically similar photos [28], broader visual
contexts [11], and augmented elements [38]. Our pilot study found older adults’ interest in
historical context for their photos, so we used a discussion card pairing personal photos with
relevant historical images to gauge interest in contextual digital photo tools. Recognizing
music’s role in enriching reminiscence [25, 31], we also introduced a music-focused card to
explore integrating multi-sensory elements in reminiscence activities.

3.3 Process

The study was conducted in a conference room at our institution, which was suitable for face-to-face
interactions with participants. Initially, we presented an overview of the research context and
session structure, addressing questions and concerns. Consent for audio recordings was obtained
before each session. In every session, two to three researchers were involved: one leading the
session, while the others observed, took notes, and provided assistance as needed.
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Personal photos
brought by participants
to the user study

| Discussionmrcards_Euases

y B

Fig. 2. Photo captured during the user study with two participants (with blur effect on participants’ personal
photos).

3.3.1 Part One: Semi-structured Interview. This session aimed to explore older adults’ engagement
with personal photos during reminiscence activities and identify their needs and challenges with
digital tools. Each interview began with a 5-minute informal chat about the participants’ back-
grounds and hobbies to build rapport. We then posed guided questions about their old personal
photo collections, motivations for reminiscing, activities with these photos, and emotional experi-
ences during these activities. Examples of questions included, "How often do you look at old photos?
In what scenarios?" and "What are you thinking when looking at the old photos?" Participants
were encouraged to share photo-linked stories, providing details such as time, location, and people
to understand their storytelling and memory recall methods. Questions included, "Please share a
story from one of the photos" and "Do you encounter difficulties recalling details when reminiscing
with these photos?”

If a specific photo activity listed in the PhotoUse Model was mentioned (e.g., annotating photos,
which falls under the "organizing” subcategory within "curating”), we delved into their motivations
and challenges with the activity and related tools. To ensure comprehensive coverage of photo
activities that older adults engage in during reminiscence with digital tools, we followed up on
unmentioned activities with deliberate questions. For instance, we asked, "Have you tried to edit
your old photos?" If participants responded affirmatively, we inquired further about their methods
and experiences. If they had not tried, we discussed whether they had an interest in this activity
and what might prevent them from engaging in it.

3.3.2  Part Two: Participatory Design. This session aimed to understand older adults’ preferences for
photo-based reminiscence designs. After completing inquiries about all photo-related activities with
the older adults, we transitioned to this part of the session. We explicitly informed the participants
that we wanted to integrate their creative ideas into the design of technologies that support
reminiscence with their photos. We presented design cards and encouraged them to freely comment
on whether they liked the ideas, found them practical and helpful, or did not like them at all.
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When presenting the ideas, we ensured that the older adults could understand each card’s
meaning, explaining until they grasped the core concept. Participants usually started by commenting
on whether they liked or disliked each idea and provided their reasons. Since we had discussed
their unmet needs for reminiscing with digital photos in detail during the previous semi-structured
interview part, some participants actively drew on their personal experiences. To further facilitate
conversation, we also referred back to their earlier comments. For example, we might say, "You
mentioned that annotating photos feels tiring. Now, if you could annotate in several ways, which
one would you prefer? (pointing and explaining Memory Annotation Modalities)" or "(After going
over design cards) You mentioned that children are less aware of family traditions. Do you think
anything could help with that?" The process was flexible, with discussion cards acting as a starting
point to spark creativity rather than to design anything based on the cards we provided. Our
primary focus was on helping older adults create designs that matched their most urgent needs for
using digital tools for reminiscence. If a card did not match their interests, we did not dwell on it
for long.

We provided papers and pencils on the table but assured participants that drawing was not
required to encourage their participation. Participants generally preferred verbal expressions, so
we actively echoed back their ideas to ensure we understood them correctly.

3.4 Data Analysis

We collected approximately 15 hours of audio recordings from 20 participants across 12 sessions.
The data collection was supplemented by 1) quick field notes taken by researchers, 2) photos
captured during interviews showcasing photos and digital tools, and 3) photos from participatory
design activities showing design card preferences. The audio recordings were transcribed into text
paragraphs using a commercial Automatic Speech Recognition (ASR) system, iFLYTEK !, and the
transcriptions were verified by our research team for accuracy.

In analyzing the data, we adopted a thematic analysis [8] approach. The first author engaged in
multiple readings of the transcripts and reviewed the supplementary materials to generate initial
codes. These initial codes were then carefully developed into themes. To ensure thoroughness and
consensus in our analysis, three authors collaboratively reviewed, refined, and developed these
themes into sub-themes through discussions in weekly meetings. This iterative process of theme
generation and refinement was sustained throughout the analysis and writing process.

To analyze digital tool use and challenges in photo-based reminiscence, we applied the PhotoUse
model [12] for mapping photo activities. The PhotoUse model categorizes photo activities into
four broad areas: accumulating, curating, retrieving, and appropriating photos. Each category
contains more specific activities, which are detailed in Figure 3. For each participant, two co-
authors independently coded the data by listing the specific activities involved (according to the
definition provided in Appendix B) and the relevant tools used. They then discussed their findings
to refine the codes. The first author organized the results into a final chart and summarized the tool
categories involved. Our research focuses less on individual behaviors and more on presenting an
overview of the photo activities our participants engage in with digital tools, the categories of tools
they use, and whether their needs are supported or unsupported by these tools. If a participant
engaged in a specific activity with a tool, the corresponding space was marked with an "x". For these
activities, we identified four challenges participants face when using these tools for reminiscence
(marked as "1"-"4"). Additionally, we noted two activities that older adults engage in but are not
supported by any digital tools (marked as “A”), two activities that older adults engage in but
are not supported by any digital tools and are also less dependent on digital tools (marked as

https://www.iflyrec.com/zhuanwenzi.html
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“B”), and two activities currently engaged with digital photos, but challenges mainly caused by
preceding activities (marked as “C”). These preceding activities refer to preparatory steps, such as
content triaging and searching for suitable materials needed for sharing or collaging, which can be
time-consuming and effort-intensive due to inadequate support from current digital tools.

Consensus on themes was reached team-wide, and quotes were translated by the first author
and verified by co-authors.

4 Findings

We presented our key findings of the two parts of our study: Based on part 1 of our study (i.e.,
semi-structured interview using old personal photos), we first showed older adult’s daily practices
with photo-based reminiscence, and identified the photo activities and four challenges with relevant
digital tools. Based on part 2 of our study (i.e., co-design activities using discussion cards), we
showed their preferences for digital tool designs for enhancing reminiscence experiences.

4.1 Personal Photo-based Reminiscence in the Daily Lives of Older Adults

Our interviews with participants aimed to understand how they engage in reminiscing through
old personal photos. We structured our presentation around key subthemes: Engagement and
Motivation, Organization, Sharing, Emotional Experience, and Storytelling Patterns.

4.1.1 Engagement and Motivation. In our study, the majority of participants highly valued old
photos stored in physical albums, often displayed on shelves or kept in boxes. These albums
served as repositories of cherished memories, featuring family, friends, classmates, colleagues, and
unique instances like one participant’s self-developed microscope images. However, participants
experienced photo loss during relocation—some preserved only a few, while some nearly lost their
entire collections.

The act of revisiting these photos often occurred spontaneously, typically during leisurely
moments or while reorganizing the home. However, participants noted a decline in the frequency
of viewing physical photos as they aged, e.g.,"I seldom flip through the physical albums myself unless
there’s a specific reason to" (P8).

External events serve as catalysts for engaging with these photos. The most commonly mentioned
event is group reminiscence with old classmates, which occurs both in-person reunions and
through online photo-sharing chats. Other notable occasions include sharing similar or relevant
memories with friends or family, encountering nostalgia-triggering events, commemorating past
family members in daily life or on special occasions, and conducting storytelling sessions with
grandchildren.

4.1.2  Organization. Among our participants, many expressed a keen interest in reorganizing their
photo collections to facilitate better reminiscence activities. However, only a few had actively
undertaken this task by creating new physical albums. P6 went a step further by supplementing
these albums with annotated notes detailing significant yearly events, which she thought led to
more frequent reminiscence and sharing. As P6 remarked, "I share the new album whenever friends
visit, and I am delighted by how much everyone appreciates it" (P6).

Digitization emerged as a key theme, seen as a bridge to preserving memories and sharing them
across generations. However, this transition from physical to digital was fraught with challenges,
primarily technological barriers and a lack of guidance, e.g., "No one is here to guide us, and our
learning ability is not good" (P9). Some considered using professional digitization services but
were deterred by costs and perceived complexities of communications, e.g., "I've been there several
times, but I was hesitant to go in... I was just afraid that people haven’t done it before and then waste
time talking about it" (P19). As a result, participants found using their mobile phones for photo
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preservation and interaction a more feasible option. However, only a few participants organized
their old photos deliberately by creating specific albums on their phones, while most mixed them
with their current digital collections.

4.1.3  Sharing. These photos were typically shared within close circles of family and friends or
on private social media spaces. The emergence of creating videos from old photos on the video
authoring tools provided by short-form video sharing platforms (SVSPs) introduced a novel way of
sharing, infusing emotional depth and narrative into memories, as P20 expressed, "When I share,
it’s in a series, telling a story by nature. This allows viewers to understand the emotions behind them
and connect more deeply". Participants usually use existing templates to upload a series of photos,
placing significant emphasis on choosing music consistent with the feelings and themes of the
photos. P16 further employed Douyin? to leverage Al-generated tags for inspiration in crafting
accompanying narratives. Although having passion for making videos, participants showed less
interest in posting the videos on the platforms due to privacy concerns, some hesitating even to
post on their private social media accounts, as they did not want to expose family conditions to
less familiar audiences.

While all participants had photos to share, they recognized this wasn’t a universal experience.
P13 mentioned it is common that many of her friends had no photos to share, and participants
who retained unique photos like graduation group pictures, often became the custodians of shared
memories for their wider social circles.

4.1.4 Emotional Experience. Participants emphasized the crucial role of emotions in the reminis-
cence process, acknowledging that emotions often act as catalysts for engaging with memories. As
P17 expressed, "I feel that when emotions are involved, that’s the main time we want to reminisce.
Without emotions, we probably seldom recall (these memories)"

Our research reveals a diverse and multifaceted range of emotional responses to photos. For
many participants, revisiting personal photos brought forth positive emotions such as happiness,
friendship, and nostalgia. Intriguingly, some cherished reminiscing about their youthful appearances,
revealing a bittersweet mix of nostalgia and self-reflection. Conversely, memories associated with
lost family members often elicited sadness. P15, with a family history marked by societal upheaval,
faced a dichotomy: a desire to preserve memories clashed with reluctance to revisit them. This
sentiment was further complicated by uncertain fates of individuals in these photos, leading to
feelings of pity and sorrow for some participants. Reminiscence with personal photos evoke both
positive and negative emotions, as P4 articulated, "There’s heartache, there’s happiness".

The persistent march of time emerged as a recurrent theme, encapsulated by expressions such
as "Suddenly, decades have passed" (P8). Some participants delved into the profound impact and
intricacy of their memories, e.g., "How to express this feeling? Our generation has been through a lot.
It’s very complicated" (P1). P9 shared a deeply personal insight, acknowledging the dual nature of
memories as both stirring and unsettling, "Looking at these old photos makes me reflect on my youth,
my education, and early career. Sometimes, these thoughts are so intense that they disturb my sleep”.

However, P6 discovered tranquility in organizing photos, experiencing a serene reflection on
life’s journey, "Organizing these photos brings peace. My heart feels calm, recalling joyful times.
Even photos that bring sadness, like those of my deceased sister, are cherished". P7 offered a more
contemplative view, regarding old photos as mirrors reflecting upon life’s events and personal
growth, "I don’t necessarily experience many emotions looking at old photos. Instead, I find myself
reflecting on interesting events or areas for improvement". Lastly, P17 highlighted the dynamic nature
of emotions linked to photos, observing how they evolve with life’s changes and circumstances.

?Douyin is a short-form video sharing mobile application. It is the Chinese version of TikTok.

Proc. ACM Hum.-Comput. Interact., Vol. 9, No. 2, Article CSCW196. Publication date: April 2025.



CSCW196:12 Zhongyue Zhang, Lina Xu, Xingkai Wang, Xu Zhang, and Mingming Fan

4.1.5 Storytelling Patterns. During the interviews, we encouraged older adults to share stories
related to the images, and we asked about relevant information. Our primary goal was to understand
their experiences of memory recall and storytelling when interacting with old photos. We assumed
that this understanding could be instrumental in designing features that enhance memory recall,
particularly regarding the annotations of information. We identified and presented two storytelling
patterns observed during this process:

Deducing Details through Contextual Clues. Our study revealed a distinctive storytelling
pattern among participants when reminiscing about photos. They often employed contextual clues
to deduce specific details like time, location, people involved, or colors in the photos. These cues
ranged from personal life stages to historical markers, enriching their storytelling. This approach
allowed them to weave objects in the photos into their broader personal narratives.

For instance, P19 used contextual clues to pinpoint a date and reminisce about their work
experience, "This (photo with colleagues) should be from around 1984, because we started working in
1980...". Similarly, P13 and P14 collaboratively deduced the time of a photo, linking it to significant
personal milestones, "This photo was taken around our marriage... it seems like Shanghai, near the
Huangpu River... around 1980 or 1982. I graduated in 1982, and we got married in 1985, so it must be
1985".

This characteristic underscores a critical aspect of their reminiscence process: when attempting
to recall specific information from a photo, participants do not directly arrive at an answer. Instead,
they rely on a deductive process during their storytelling to piece together the clues from the photo.

Resorting to Common Memories Amidst Uncertainty. Participants frequently used gener-
alized memories to navigate uncertainty. Phrases like “everything back then was like this” became
a common refrain, especially when speculating about colors in old black and white photos. This
tendency towards generalization was evident in statements such as “At that time, most people wore
blue or black” (P1) and “The pants then were likely green or blue” (P3). This approach served as
a coping mechanism for gaps in memory, allowing participants to fill in uncertain details with
common trends of the era.

Contrastingly, when specific memories were vivid, participants eschewed generalizations in
favor of detailed, personal narratives, e.g., "My clothes were brown corduroy because my mother made
them" (P5), "This dress is pure white with pink stripes, probably the prettiest I had. My aunt brought it
from Hong Kong" (P6).

This dual tendency, as seen co-existing in some participants, highlights how individuals navigate
between distinct memories and generalized recollections.

4.2 Challenges of Digital Tools in Supporting Photo-based Reminiscence for Older
Adults

In this section, we presented general digital tool uses for photo-based reminiscence and identified
four major challenges: 1) Digitize Photos into High Quality Artifacts, 2) Long-term Preservation, 3)
Photo Annotation, and 4) Photo Retrieval.

We added blur effect to all images containing personal images in this section to protect partici-
pants’ privacy.

4.2.1 Overview of Digital Tool Use for Photo-Based Reminiscence. In our research, older adults
engage in diverse photo activities when reminiscence with personal photos, including accumulating,
curating, retrieving, and appropriating photos, as detailed in the model (see Figure 3). Their primary
device is the mobile phone, and they utilize various mobile applications, including digital cameras,
mobile phone albums, social media platforms, photo editing, and video authoring applications.
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PhotoUse Model Our Findings
Digital tools
Photo activity | Categories Older adults’ activities Digital duiglells Sougl P'?‘?“’ V'deP
phone [ media | editing |authoring
camera
album | app app app
P Rt Captur!ng 1 Digitize physical photos X
Collecting | 2 Save photos others' sent X
Organising | 3 Annotate the photos with information X X
Curating Trlaglrﬁg 4| Select the photgs for a specific purpose X X
Managing | 2 Save in multiple places for backup X X
Editing 1 Restore quality X
Browsing | 4 Casual viewing X X
Retrieving Viewing | A View the self-made videos
Searching | A Manually look for photos
Sharing C Online and collocated sharing X X X
Printing | B Print selected photos at printing store
Appropriating | Collaging | C Make videos on a series of photos X
e B Cut to fit in physical albums, d|‘sattach from
documents to organize

Challenge 1: Digitize the photos into high quality artifacts

Challenge 2: Long-term preservation

Challenge 3: Photo annotation

Challenge 4: Photo retrieval

No available digital tools to directly support

No available digital tools to directly support and less dependent on digital tools

[o]=[>[a]e]s]=]

Challenges mainly come from preceding activities

Fig. 3. The overview of older adults’ photo activities and their usage of digital tools as elaborated in Section
4.2. On the left side, the PhotoUse Framework [12] outlines four general photo-related activities and their
specific categories. On the right side, we indicate which digital tools participants used for each activity,

marked with an "x" For each activity, under "Older adults’ activities", we provide specific examples mentioned
in Section 4.2.

Curating activities, such as annotating photos, along with viewing and sharing, are typically
conducted within mobile phone album apps that offer diverse functionalities. Older adults also
extensively use social media applications for photo-based reminiscence. These platforms cover
curating, viewing, and sharing photos while facilitating additional social interactions, including
collecting photos from others. Many participants reported using the advanced photo album features
within these social media apps similarly to dedicated photo album apps.

Additionally, older adults use photo editing tools to enhance image quality and video authoring
tools to create narrative content for viewing and sharing, which goes beyond typical photo tools for
database or narrative purposes (e.g. social media platforms) [3]. However, photo retrieval, especially
for passive viewing or targeted searching, appears to be inadequately supported by current digital
tools. While creating videos for enjoyable photo viewing is common, it is effort-intensive. As
P20 stated, "It’s really troublesome, really tiring...I ended up working for two nights straight". For
targeted searching, the lack of effective tools often results in reliance on manual methods. The main
challenge for both photo sharing and collaging arises from preceding activities, such as content
triaging and searching for suitable content for sharing and collaging activities like video making.
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black dots around the body |

“Magic Remove Object”

Fig. 4. P16 demonstrated the photo editing app she uses for manual restoration. Despite the "magic remove
object" feature, the multitude of small black dots around the person made the restoration challenging.

Printing and tinkering activities seem to be not supported and less dependent on digital tools.
While many participants expressed a desire to print their photos, acknowledging its positive effect
on eye comfort and appreciation, printing usually requires extra devices and assistance from others,
making it less accessible. The original definition of tinkering in the PhotoUse model pertains to
printed photos, so it does not readily apply to digital photos. We observed that participants often
cut their original photos to paste in albums, whereas they rarely did this with printed photos.
This may be attributed to the limited accessibility of printing, resulting in fewer printed photos
available. Conversely, participants familiar with video making often manually ’cut’ important
elements from their photos to create videos. However, these videos typically focus on daily life
rather than reminiscence, as participants prefer to preserve the originality of their old photos.

4.2.2 Challenge 1: Digitize Photos into High Quality Artifacts. A significant need was identified
among participants for effective photo digitization and quality preservation using their mobile
phones, their most accessible tool. They sought improved methods for digital capture ("capturing”)
and high-quality restoration ("editing") of old photos which impact their motivation and sharing
experiences.

However, participants expressed dissatisfaction with existing restoration apps, often due to poor
results or high costs. They were willing to invest time in detailed restoration if they had access
to suitable and effective tools, which they currently find lacking (see Figure 4). For instance, one
participant mentioned, "I have already repaired those parts... But it’s still not working here (around
the edge of the body)... it gets distorted, and then I can’t do anything about it" (P16).

P11 emphasized the importance of preserving historical text within photos, seeking tools capable
of retaining and restoring these unique details. She mentioned, "The memorial archway should read
first peak in the south of Baiyun Mountain’. It’s blurry now, but I wish to retain this information.
Preserving textual details, like historical slogans or location names, in photos is ideal."

4.2.3 Challenge 2: Long-term Preservation. A prevalent concern among participants was the long-
term preservation of their photos. They used various strategies, like storing digital photos on
multiple devices ("managing”) or saving photos sent by others in specific social media features
("collecting”) that they considered as "permanent” (P14). Despite their efforts, they worried about
accidental losses, as one participant stated, "What if I lose my phone or press the wrong button, and
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forgotten name

“Grandpa’s college graduation
photo 70 years ago”

Fig. 5. Examples of annotating efforts: P13 labels names on the back of a group photo during memory fading,
with highlighted spaces for forgotten names (left); P15 digitized some old photos for storage in the digital
photo album within a social media app, adding descriptive text annotations (right).

everything disappears? I'd like a way to upload to the cloud, maybe?" (P19). A few other participants
shared this concern and viewed cloud storage as a secure and seemingly infinite space for photo
preservation. However, many lacked understanding of how cloud storage works and how to use
it effectively, leading to uncertainty about the future legacy of their images. For example, P16
pondered the future custodianship of her family’s photos, saying, "I'm not sure if my son will keep
them, but I feel it’s important to preserve my mother’s photos for my generation. Ideally, there would
be software that prevents deletion and facilitates their continuous passing down."

4.2.4 Challenge 3: Photo Annotation. Many participants expressed regret over not documenting
details on their photos when they were taken, recognizing its impact on memory recall. This relates
specifically to annotation activities (“organizing”). P1 shared his struggles with remembering specific
dates, saying, I deeply regret not documenting significant events. Now, I struggle with exact timings,
though I generally know the era” (P1). Similarly, P5 lamented not labeling names on graduation
pictures, stating, "We used to take graduation pictures, and some classmates wanted to write their
names on the back. I thought it unnecessary then, but now I can’t recall most of their names... As you
age, memory isn’t reliable; having name labels would be helpful” (P5).

P13 started annotating photos upon realizing her fading memory, as shown in Figure 5, left
image. P13 talked about the necessity of this activity, saying, "It was after many years. Realizing that
I don’t recognize some people anymore, I hurriedly wrote it down. There are many I can’t remember...
Gradually, I'm recognizing fewer and fewer people”.

Manually annotating photos was a common challenge that prevented them from annotating for
memory, e.g., "Back then, we could only use handwritten notes. I stopped annotating in the 1970s, and
now, I can’t remember the details" (P11), and "These group photos, with people clustered together, made
it really hard to label their names. So I did not do it... I certainly wanted to but couldn’t manage" (P17).

Even after digitizing their photos, annotating them remained a challenge. P15, for instance, could
only annotate a few in the digital photo album within a social media app due to the time-consuming
process, as depicted in Figure 5, right image. P15 described the experience, saying, "There were some
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Fig. 6. Examples of digital sharing strategies for a selected set of photos: P19’s private digital album (left) and
P20’s private WeChat messages (right). Each strategy comes with its own set of challenges: P19 struggles with
efficiently organizing her digital album, while P20’s practice of daily photo deletion—although not depicted
here—stems from frustration with scrolling through thousands of photos. This routine helps P20 maintain a
fresh and manageable collection for reminiscence but also requires continuous curation of new content.

(photos) that I thought were pretty good, and that’s how I took them all with my mobile phone and
annotated some in Qzone®, but the process was too time-consuming to do for all my photos".

4.2.5 Challenge 4: Photo Retrieval. Participants reported difficulties in locating specific photos
within their phone albums or group chats, especially during the process of sharing and storytelling.
Participants P19 and P20 demonstrated different strategies for creating accessible sharing spaces
("triaging").

P19 created a private album for her photos but faced challenges in compiling all the desired
images due to the cumbersome retrieval process. As P19 mentioned, "I uploaded some photos last
night to this album, but it was too cumbersome to find and include all the ones I wanted".

P20, less proficient in managing photos, adopted a simpler method by sending images to herself in
a private WeChat* message. This approach, prevalent among our participants, offered a temporary
solution for immediate viewing. As explained by P20, "I selected these from the album, but then
didn’t know where else to put them". However, P20 also mentioned the inconvenience of navigating
through a vast number of photos in this private space ("browsing”), often leading to their deletion
after viewing. P20 explained, "Scrolling through thousands of photos is frustrating. I post them in my
WeChat for a brief look, then delete them".

4.3 Participatory Design Results for Photo-based Reminiscence

From the participatory design activities, we identified four major subthemes that older adults
desire in digital tools supporting photo-based reminiscence, encompassing aspects of photo sharing,
viewing, and annotating. Specifically, these include: 1) Collective Reminiscing with Group Photos,
2) Photo as a Legacy for Future Generations, 3) Flexible Display for Browsing, Viewing, and Sharing
of Photos, and 4) Modalities in Photo Annotation.

3Qzone is a social networking application in China, known for its key features like writing blogs and sharing photos.
4WeChat is a social media application in China with its main feature being instant messaging.
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Fig. 7. Older adults’ co-design ideas on collective reminiscing with old group photos, illustrated by the
co-author. (1) Co-creating an Artifact - This concept envisions family or friends gathering to add voice
recordings to images, thereby annotating and capturing their memories associated with the picture. (2)
Asynchronous Familiarization and Recognition - This idea involves combining past and present images
of a person and providing an option to listen to their voice recordings. This feature aims to help refresh
memories of old acquaintances by bridging past and present connections. (3) Integrating Direct Contact
Options in Photos - This concept transforms old photos into a video call directory. By clicking on a photo,
users can initiate a call with old friends, seamlessly connecting memories with real-time interaction. (4)
Reconnecting with Old Acquaintances - This idea allows users to upload photos and information to
search and reunite with old acquaintances they’ve lost contact with, facilitating the sharing of memories and
rekindling of past relationships.

4.3.1 Collective Reminiscing with Group Photos. Participants P7, P8, P13, P14, and P20, who brought
group photos from their past, such as old classmates and colleagues, inspired ideas for group
reminiscence (see Figure 7). They emphasized the importance of collaborative features, including
attaching comments and memories to photos with different motivations.

Co-creating an Artifact. P7 suggested each individual in a group photo could attach a voice
recording, akin to a "comment section". This method would allow participants to contribute their
personal memories or thoughts to each photo, thereby creating a rich and collective photo artifact:

"After this image is displayed, one could introduce it (via voice recording) ... after the
introduction, there could leave a space for others... In that blank space, the person involved
can record what they want to say." (P7)
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Furthermore, P7 emphasized the lasting impact of such a feature:

"Your photos should be preserved forever. The time and place of the photo are already
known. Then, when you see this photo, whatever thoughts or events you had at that
moment, or any interesting occurrences, can be recorded.” (P7)

Asynchronous Familiarization and Recognition. P7, P8, P20 also envisioned using group
photos as a means for better recognition in chat applications and in-person scenarios. P7 proposed
that old classmates update their appearances on the digital group photo with current selfies to
create a composite image that blends the past with the present in the group chat. P8 suggested
overlaying current images onto the original for a direct comparison. P20 focused on the practicality
of labeling and updating images for easier recognition, especially during reunions:

"Some people you might not recognize their names. But if you could highlight them (in
the photo) and see them speaking, then you’ll recognize them." (P20)

P8 proposed a virtual roll call feature drawing metaphors from school experience, adding an
interactive layer to the photo-viewing experience:

"You could directly call ‘Wang Ming’, and then the person would appear said ‘here!’and
start talking... It becomes more interesting".

Integrating Direct Contact Options in Photos. P14 introduced the idea of using group photos
as a directory for initiating direct contact, such as voice or video calls. This feature would enable
users to click on a person in the photo to start a call:

"It would be even better to add an option for voice or video calls. Being able to choose
either voice or video calls by clicking on someone in the image would be ideal." (P14)

Reconnecting with Old Acquaintances. P13, interested in reconnecting with old classmates,
suggested uploading photos to a platform with additional information like school and year. This
feature would facilitate users in finding and reconnecting with each other, sharing comments, and
catching up:

"I want to find (them), and maybe (they) also want to find me. Then, everyone can upload
this information, creating a search that can facilitate this connection." (P13)

4.3.2  Photo as a Legacy for Future Generations. Our study found a strong inclination among
participants to make their photos accessible and meaningful to descendants, aiming to leave
reminiscing materials for future generations.

Adding Personally Relevant Historical Context. Participants expressed a preference for
adding content to photos that is not only relevant for inter-generational understanding but also
personally significant to them. A significant number of participants (N=10) valued the addition
of historical context to photos, believing it not only enriches their memories but also provides
insightful content for future generations:

"1989, a time of turmoil... it’s meaningful to juxtapose our wedding photo with an image
of a major event from that year." (P8)

Augmenting images with historical contexts is valuable, yet it’s crucial to ensure that these additions
are personally significant to older adults:

"I can search for historical event photos myself. They aren’t necessary in family albums if
I didn’t personally experience them." (P6)

When the context is not visually related to the image, they favor text annotations over additional
photographic elements:

"Aligning my birthday with significant global events, like China joining the United Nations,
adds depth to my personal history...in this case, adding only text is enough." (P17)
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Constructing a Family Narrative with Multi-media Format. P18 proposed a tool with
editable templates for documenting family history, values, and traditions through photos. This tool
would allow for creating short videos or slideshows that encapsulate family stories, appealing to
younger generations and preserving family legacies:

"You could develop a editable template based on this concept, which could then be applied
to every family. Each family would include grandparents, then parents, and then the
current generation, including grandchildren. It would document things like how they were
raised from childhood, their virtues, and how these are passed down...The theme of family
traditions and how they are passed down could be captured in a short video or a similar
format. These could be turned into videos or slideshows, enhanced with music, to pass
on meaningful family narratives...Music can change based on the ups and downs of the
story." (P18)

P9 also expressed ideas for creating a family narrative by suggesting a series of photos showcasing
family changes over the years, accompanied by narratives and fitting music:

"If we are living comfortably or are relatively affluent, our expressions are like this. In
years when we are struggling and facing hardships, our expressions would change...all
can be reflected...Creating something for our descendants to see the changes we’ve gone
through over the years would be valuable. Looking at our expressions in photos from each
year, I can also recall our living conditions at the time, right?... alongside a narrative and
music, would be a precious legacy." (P9)

P17 proposed including objects that represent family history, such as family letters, in photos to
add depth to the narrative.

4.3.3  Flexible Photo Display for Browsing, Viewing, and Sharing of Photos. While acknowledging
the convenience of digital albums on mobile phones (Figure 1 (A)), many expressed a stronger
inclination towards more traditional, nostalgic formats for digital reminiscing. A notable preference
among participants was for long film album design (Figure 1 (C)) and traditional photo albums
design (Figure 1 (D)).

Individual Photo Display. The preference for the long film album designs is primarily due to
their ability to display photos in a focused, individual manner:

"If saving digitally, there’s no need for cluttered interfaces. It’s better to view each photo
individually." (P6)

"Photos should be viewed one at a time. When [ want to reminisce about a specific photo, I
should be able to focus on just that one, without the confusion of multiple images." (P13)

This preference also extends to those favoring traditional photo albums designs, emphasizing the
desire for an option to zoom in on specific images for a more intimate reminiscing experience.

Cinematic Experience with Auto-play Feature. Several participants proposed an auto-play
feature for a cinematic experience, where photos flow horizontally like a film roll that "portrays the
feeling of the passage of time" (P17), with the option to pause on a specific image:

"Can it operate automatically like a film roll? Once it’s automatic, I see it flowing. If I
want to see a specific photo, I can just click on it to stop the flow, which would be nice."
(P1)
P11 and P18 suggested developing templates for authoring videos, especially useful when photos
are part of a series.
Contextual Display. Participants expressed a strong appreciation for the nostalgic and visual
contextual value inherent in traditional album designs. They indicated that this design enables
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additional clues within these albums to assist in deducing information, especially helpful when
encountering memory loss. This reflects a need for more subtle yet supportive elements in memory
aids that cater to the challenges of memory recall:

"By seeing people of the same ‘type’, I can know that, for example, they are from a certain
company. Even if I get forgetful, I would still recognize that they belong to a specific
organization. I wouldn’t have to struggle to remember which factory or company they
worked at, as they wouldn’t all be mixed together." (P16)

P20 highlighted the importance of tailoring photo groupings to different scenarios and individuals
for more meaningful sharing:

"Different scenarios, like reunions or family gatherings, should have corresponding photo
groupings, so ensure that everyone feels the relevance.”" (P20)

Preserving Physical Context and Properties. The physical connections of photos to objects
and documents previously attached to were also emphasized, with a preference for digital album
formats that reflect original photo sizes and contexts:

"Like the one-inch small photos we had back then, you could tell they were for work or
identification purposes. But if all the photos are made the same size like now, it’s unclear
what the purpose of each photo is." (P16)

4.3.4 Modalities in Photo Annotation. In the realm of photo annotation, our study sheds light
on the significance of various factors influencing participants’ preferences, emphasizing not only
the ease of recording memories but also the quality of future revisits, both personally and by
others. While participants appreciate the intuitiveness of voice-to-text features, concerns about
accuracy persist, as highlighted by issues with pronunciation (P1) and challenges in correcting
errors (P9), leading to a preference for combining voice input and manual text editing (P13). Voice
input is valued for its expressiveness, adding depth to the photo experience (P1), though participants
acknowledge limitations in quiet environments (P9) and stress the importance of atmosphere for
genuine emotional expression (P17). Emotional connections vary, with some preferring handwriting
for photos with profound significance, despite its labor-intensive nature, for its personal touch
and nostalgic evocation. However, handwriting is noted for its inefficiency and accessibility issues.
Concerns about the longevity of voice annotations compared to text reflect a desire for permanent
preservation of photos and their annotations for future generations, as expressed by P20. Inclu-
siveness is crucial, with participants advocating for multiple annotation options to accommodate
different abilities and preferences, such as typing for those who find speaking challenging (P5) and
voice input for those with deteriorating eyesight (P11), ensuring effective photo annotation for
users with diverse needs.

5 Discussion and Implications

In this section, drawing from semi-structured interviews on older adults’ daily photo-based rem-
iniscence practices, their experiences and challenges with existing digital tools, and co-design
activities envisioning their ideal digital reminiscence experience, we outline design implications
from our findings to inform the development of reminiscence technologies for older adults. These
include improving accessibility in digital photo tools, balancing memory prompts with emotional
well-being, fostering social connectivity through interactive photo sharing, supporting creative
expression with intuitive storytelling tools, and integrating personal and cultural-historical contexts
to enrich reminiscence. Together, these insights provide a comprehensive foundation for designing
reminiscence technologies that address the specific needs of older adults.
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5.1 Towards Accessible Reminiscence for Older Adults: Improving Digital Photo Tools
to Support Realistic Reminiscence Activities

Digital technology designed to help older adults reminisce often employs photos and verbal prompts
to evoke memories for exercises or social interactions. Our investigation highlights several unmet
needs in how older adults interact with these cues in daily life. These needs can hinder their
engagement in reminiscence activities, which are crucial for memory exercise and social sharing.

Our findings (Sections 4.1.1 and 4.3.4) highlight a significant challenge: the potential loss of mem-
ory cues, including physical photos, digital copies, and annotations. This loss can profoundly impact
older adults’ sense of self [39, 50]. While older adults employ various technologies and strategies to
digitize their photos for preservation, concerns about losing these memories in unfamiliar systems
persist (Sections 4.1.2 and 4.2.3). Additionally, deteriorating image quality can result in the loss
of meaningful photo details (Section 4.2.2). Creating applications that aid in preserving various
memory cues—from different photo formats to image quality and annotations—could potentially
enhance older adults’ ability to reminisce. Given that older adults have different mental models
for photo tools compared to younger adults [3], it is recommended that designers understand and
accommodate these differences. By carefully considering older adults’ mental models with different
photo interactions, designers can create more usable and effective tools for reminiscence.

Older adults often struggle to curate and organize images scattered across various digital plat-
forms, making it difficult to retrieve specific memories (Sections 4.1.2, 4.2.4, and 4.2.5). Despite
strategies like creating digital albums or sending private messages to themselves, effective photo
management remains challenging. Digital photo annotation is crucial for memory support and
efficient search capabilities [1]. Although early perspectives suggested limited need for extensive
annotation due to context and recency [47], our research highlights its growing importance for
older adults as the temporal distance from their photo memories increases. Older adults consider
annotating time, location, people, and events critical, yet they often find current manual annotation
tools cumbersome. Existing systems based on timestamps [14, 23] or location data [42] may not be
adequate for older photos that lack digital metadata.

Integrating the need for photo retrieval and annotation, and considering older adults’ storytelling
patterns in photo activities (Section 4.1.5), we suggest leveraging their storytelling propensity to
enhance photo management processes. Inspired by PhotoFlow [4], which clusters photos using
speech from oral storytelling, we propose using narrative reminiscence to automatically annotate
photos. This approach would involve older adults’ deductive process of piecing together contextual
clues from photos, recording details such as time, location, people, and events, thereby aiding
retrieval and preserving oral histories. Narratives, both in voice and text, could be archived for
future visits. To ensure accuracy, these narratives should allow for editing and provide multimodal
annotation options, considering the factors presented in Section 4.3.4.

Interactive and engaging annotation methods can further support this process. Prior studies
converting photo annotation into interactive activities via online chats [46] suggest the potential of
conversational agents. These agents, paired with advanced language models, could streamline the
annotation process and engage older adults effectively [20, 51]. Additionally, robots with dialogue
systems designed for photo storytelling [60] present promising possibilities. These methods could
simplify retrieval and transform photos into cohesive narratives, enhancing photo management
experiences for older adults.
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5.2 Towards Sensitive Reminiscence for Older Adults: Balancing Memory Prompts with
Emotional Well-being

Prior quantitative research suggests that digital tools for viewing photos—such as galleries, slideshows,
and tabletops—vary in their effectiveness at prompting memories [5]. Gallery views, displaying
many small, cropped images, are less effective for reminiscence due to the lack of visible details.
Conversely, slideshows presenting one clear, large image at a time serve as stronger memory
prompts but often evoke factual rather than personal memories. Tabletops, which provide full
details and context of each image, offer a balanced approach by promoting more personal memories
without overly increasing factual ones.

Our findings (Sections 4.1.5 and 4.3.3) support the benefits of tabletop views, indicating that
participants prefer having sufficient clues to independently reconstruct forgotten details. This
aligns with previous work showing that older adults with cognitive impairment prefer receiving
just the right amount of cuing assistance from caregivers, enabling them to recall most of the
memory themselves [36]. In our study, digital tools that provide independent cuing assistance by
grouping images by theme—such as colleagues from the same company—or by original size and
associated physical documents can suggest their context and purpose, offering a more sensitive way
to help older adults recall memories. Contextual display designs like tabletop displays can facilitate
this approach. Given that slideshows and gallery views remain predominant in digital picture
interaction [5], we recommend exploring and implementing contextual displays like thematic
clusters (e.g., family or familiar places) and tabletop views to provide contextually rich memory
prompts that better support reminiscence among older adults.

In addition to providing effective memory prompts, it is equally critical to address the emotional
dimensions of reminiscence. As detailed in Section 4.1.4, reminiscence can elicit both positive and
negative emotions, as noted in prior research [13, 43].In addition to positive reflections, we observed
instances of sadness tied to negative reminiscence, such as Intimacy Maintenance [13], reflecting
on the loss of a loved one, and Bitterness Revival [13], revisiting challenging life experiences. Such
emotions, if unresolved, may disrupt well-being and even sleep, given that reminiscence often
arises spontaneously and without evaluative framing [53], which can prolong the emotional impact.

Consequently, designing reminiscence technologies for older adults should encompass not only
the goal of eliciting richer or more sustained memories but also address the emotional nuances
these interactions may invoke. For instance, providing options to organize photos by emotional
significance, rather than solely chronological or thematic order, could enable users to regulate the
emotional intensity of their experiences, emphasizing images that offer comfort while managing
access to potentially distressing ones. Future designs could also incorporate personalized emotion-
detection features, allowing systems to adjust prompts based on real-time emotional cues, such as
facial expressions or vocal tones. In situations where negative emotions arise, or emotions become
overwhelming, features that modulate prompt intensity—such as “lighter” or “deeper” reminiscence
modes—could be beneficial. For example, slideshows, which evoke more factual memories, may
be well-suited for less intensive reminiscence experiences. Additionally, as discussed in Section
4.1.4, older adults often transform negative emotions into positive reflections through “redemption
sequences,” where challenging memories are reframed constructively [41]. Designing reminiscence
activities that support this emotional processing—such as life story creation or guided memory
reviews to foster redemption sequences—can promote emotional well-being [68]. With the recent
increase in conversational agents facilitating reminiscence [27], further research might explore
context-sensitive Al-driven interactions, allowing deeper yet moderated memory exploration. We
recommend further exploration in this area to empower older adults in managing the emotional
impact of reminiscence, fostering a balanced and sensitive experience.
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5.3 Towards Connected Reminiscence for Older Adults: Enhancing Social Connectivity
through Photo Sharing

Enhancing social connectivity through photo sharing is a priority for participants, who seek
to overcome geographical barriers by using photos to revive shared memories and engage in
collaborative activities that bridge physical distances (Section 4.3.1). Photos are valued not only for
direct interaction but also as tools for remote collective experiences, creating multimedia artifacts
that preserve memories and foster social interaction. We recommend adding more interactive and
socially driven features to photo tools to meet the social needs of older adults. For example, Ito
et al. developed "PhotoChat," a system designed for real-time, collaborative interactions through
annotated photos with handwritten details [26]. This system demonstrates the potential of digital
photos to serve as conversation starters and memory triggers in social settings, fostering deeper
connections through shared visual experiences. Although handwritten annotations in PhotoChat
might not be accessible for all older adults, participants suggested attaching voice recordings to
images as an alternative. This approach would allow different people in the image to share their
memories and communicate through it, providing a more inclusive option. Group photos, which
often invoke collective reminiscence but are typically limited in ownership as noted in Section
4.1.3, could particularly benefit from this remote and collective approach.

Additionally, participants expressed a keen interest in immersive, nostalgia-driven environments.
We propose technologies that could enhance the immersiveness of the experience. VR offers a
unique platform for simulating collocated photo-sharing activities in a virtual space [37], similar
to the nostalgic experiences enjoyed by older adults in projects like School Days [6]. Besides
reminiscing with strangers in School Days, we also encourage exploring the potential for facilitating
remote interactions among friends or acquaintances, with whom older adults reminisce most
frequently according to our findings (Section 4.1.1) and prior studies [7]. Additionally, different social
functions of reminiscence should be considered, as reminiscing for identity is more common with
familiar individuals like partners, while reminiscing with strangers and children often focuses on
teaching and informing [7]. Recognizing these distinct social functions can help tailor reminiscence
technologies to better support the emotional and social needs of older adults.

5.4 Towards Creative Reminiscence for Older Adults: Enabling Memory Authoring and
Storytelling

The emergence of new tools with low barriers to entry has satisfied the needs of older adults for
memory authoring and creative expression. Our findings (Section 4.1.3) reveal a new phenomenon:
the ease of using editing software on short video sharing platforms (SVSPs) has led older adults
to create short videos for reminiscence. In the memory video-making process, older adults curate
a series of photos, carefully select music that matches the atmosphere and stories, and use Al-
generated tags as inspiration to write captions for sharing. They derive significant enjoyment from
creating a narrative experience that is pleasing to view and share.

This form of sharing is also valued as an experience that can be passed down to future generations,
as mentioned in Section 4.3.2. This finding aligns with prior research indicating that older adults
hope to leave reminiscing materials for future generations [40? ]. Participants aim not only to
preserve photos but also to convey the stories of different family members and family traditions
through an integrated narrative experience.

This observation aligns with previous work [56], which indicated that the low barrier to video
creation via SVSPs empowers Chinese older adults to engage actively in video creation. However,
our findings differ in that, unlike the high involvement of Chinese older adults in posting videos
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on SVSPs, our participants exhibited a more conservative approach to sharing videos made from
family photos, primarily due to privacy concerns.

Our findings emphasize that memory technologies should support creativity and meaning-making
rather than passively providing memory cues [44]. Thiry et al. designed a memory authoring tool
that allows older adults to build personal timelines with photos, achieving meaning through active
selection and creativity [57]. Follow-up work further proposed the concept of visual mementos for
general users, using complex visualizations of personal data for reminiscence and sharing of life
experiences [59]. While current reminiscence tools for older adults primarily focus on cognitive
engagement and social interaction (e.g., [6, 38, 60]), tools that empower older adults in memory
authoring remain relatively under-explored. Expanding these tools to support personal meaning-
making can empower older adults as active authors of their own narratives, fostering opportunities
for content creation and self-expression and aligning with broader goals of late-life development
[9, 48].

We suggest developing memory authoring tools that support older adults in creating and sharing
content such as series of photos in video formats, prioritizing usability and accessibility for those
with varying technical skills. Further work can provide a more detailed overview of the challenges
older adults face in this process. Essential features could include easy photo selection, narrative
optimization, and accessible templates for reminiscing [57]. Additionally, tools for choosing music,
enhancing image quality, and adding contextual details can enrich their stories. For stories intended
for future generations, the focus should be on educational content that conveys family spirit through
pictures, music, and text. Tools that help older adults derive themes and sentiments from photos can
enhance storytelling by moving beyond geographical or temporal information to include aspects
like sentiment and expressions. Another important aspect is supporting older adults in tailoring
their videos for different audiences, balancing the tension between authenticity and educational
value [57]. Flexible tools that cater to various audiences can be further explored.

5.5 Towards Culturally-Aware Reminiscence for Older Adults: Integrating Personal and
Historical Contexts

Our findings from Sections 4.1.5 and 4.3.1 indicate that older adults have specific content preferences
and methods for recalling memories, as well as a preference for collective reminiscence activities
supported by technology. It is essential to connect these characteristics and preferences to a broader
social context. Previous research in memory studies suggests that collective reminiscence, as a
socially shareable memory system, must consider the characteristics of the community and cultural-
historical context, which significantly influence how individuals and communities remember and
value the past [63]. Cultural differences shape the processes, practices, and outcomes of collective
memory, potentially impacting the effectiveness and acceptance of memory technologies across
different cultural contexts. However, this cultural perspective on memory is often overlooked in
current HCI research.

One important aspect is the variation in how people from different cultures integrate personal
memories with historical events. In a study by Wang and Conway [64], approximately 17% of
the autobiographical memories recalled by Chinese participants were situated within a historical
context, compared to less than 2% of the memories from European American participants. This
difference highlights how Chinese culture emphasizes collective history and shared experiences,
influencing individuals to connect their personal memories with broader historical narratives.
Reflecting this in our study (Section 4.3.2), participants preferred organizing their photos within a
historical context, such as aligning personal photos with major global or national events from the
same year, to cherish their personal history.
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Another important consideration is the variation in how people from different cultures incorpo-
rate collective identity into individual self-conception. Empirical studies [17, 61, 62] have shown
that European and European American adults tend to focus on their unique personal attributes
and qualities, whereas Asians often refer to their social roles, important relationships, and group
memberships. Our findings (Section 4.3.1) reflect that participants enjoyed creating social photo
experience where everyone could contribute to constructing an artifact for collective memory and
maintaining social relationships.

We recommend that future HCI and CSCW researchers and designers consider the social and
cultural contexts when designing memory technologies for older adults. This cultural distinction
suggests that memory technologies for Chinese users could facilitate the integration of personal
and historical events, allowing users to contextualize their memories within significant cultural
and historical frameworks. These technologies should support the documentation and sharing
of memories that emphasize social connections and collective experiences. Conversely, memory
technologies designed for Western users might focus on enhancing individual self-expression and
personal storytelling. Providing tools that allow users to curate and share their unique life stories,
personal reflections, and individual perspectives can support this goal. We encourage future work
to continue exploring how these variations can impact the design of memory technologies.

6 Limitations

This study was conducted within an urban community in China, involving participants with diverse
backgrounds, origins, and pre-retirement occupations. While this diversity was considered, it
is essential to note that our findings predominantly reflect the cultural nuances of an oriental
context. This limitation may affect the generalizability of our results to a broader population
of older adults with varying cultural and socioeconomic backgrounds. Future research should
aim to include a more diverse sample to better understand the needs and preferences of a wider
range of older adults. Additionally, the activities older adults engage in are influenced by the
functionalities available in digital tools. Future studies should analyze the activities that older adults
from different regions engage in and the functionalities accessible to them in these digital tools.
This will provide a more comprehensive understanding of how digital tools can be designed to
support reminiscence activities across various cultural and regional contexts. Lastly, while our
study offers significant insights into the photo activities older adults engage in and the general
challenges they face, we acknowledge that our approach may not be exhaustive. Older adults might
not recall every activity they engage in, leading to potential oversights. We recommend that future
research further investigate these aspects, potentially employing more rigorous methods such as
having participants demonstrate their activities in simulated settings or conducting longer-term
studies. These approaches would help achieve more comprehensive coverage and provide deeper
insights into their photo-based reminiscence practices.

7 Conclusion

We present a qualitative study involving semi-structured interviews and co-design activities with
20 older adults in China. Our findings reveal the ways these individuals reminisce with photos
in daily life and the challenges they encounter when using digital tools for photo-based reminis-
cence. Digital tools provide valuable opportunities for photo self-viewing and sharing, enhancing
the reminiscence experiences of older adults. Based on the findings, we recommend designing
reminiscence technologies that prioritize preservation and accessibility, incorporate sensitive and
emotionally balanced interactions, enhance social connectivity, support creative expression, and
consider cultural contexts to better support the photo-based reminiscence activities of older adults.
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A Pilot Study Details

Before starting the user study, we conducted a pilot study with three Chinese older adults (gender:
all females; age: median = 68, mean = 68.33, SD = 12.50) through online semi-structured inter-
views. The participants were recruited from our own networks and were asked to prepare their
personal old photo collections to share with us. The main goal of this pilot study was to gain an
initial understanding of older adults’ photo collections, their use of technologies for photo-based
reminiscence, and their preferences for designing supportive technologies. Each interview lasted
around 30 minutes. After the interviews, three authors independently coded the transcripts by
identifying key findings, such as "old photos convey important meanings," "connect stories to
historical context," and "difficulty in imagining ideal display methods." These findings were then
discussed in a 90-minute meeting.
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The pilot study revealed that older adults have a deep passion for engaging with photos for
reminiscence and exhibit certain preferences, such as their photo collections mainly featuring
important people and a tendency to connect stories with historical context. Insights from these
interviews, combined with existing literature, inspired the design of discussion cards for co-design
activities in Section 3.2. We also confirmed that older adults use technologies, such as mobile
phones, for various activities like sharing photos, supporting our decision to apply the PhotoUse
model for a systematic understanding.

During the interviews, we attempted to get their opinions on how typical photo-related technolo-
gies, such as digital albums, could be improved based on their regular photo activities. However, we
observed that older adults have difficulty articulating their preferences in detail. For example, when
asked about displaying their digital photos and their preferred layout, they struggled to understand
the concept of layout or to imagine possible designs. This led us to design discussion cards to help
them better articulate their preferences. We incorporated insights from the interviews and existing
literature, such as findings from Axtell et al’s study [5], to include familiar metaphors like digital
album designs and various layout options. This approach enabled participants to compare and
contrast different designs, thereby better articulating their preferences.

B Definition of Activities of the PhotoUse Model

Reproduced from [12]
Accumulating
- Capturing: taking pictures; on-device quality triage to determine retaking the picture
- Collecting: adding pictures to your collection, which you did not capture yourself
Curating
- Organising: tagging, moving, categorising, naming, captioning, archiving, and deleting
- Triaging: assessing, selecting for a specific purpose (e.g. sharing, decorating, and presenting)
- Managing: filing, backup, downloading, and uploading
- Editing: retouching, cropping, combining, correcting, and changing
Retrieving
- Browsing: for example, browsing (casual viewing of pictures while interacting with them)
- Viewing: passive viewing of slideshows
- Searching: for example, goal-directed retrieving, searching
Appropriating
- Sharing: remote sharing (online, on social media, or sending postcards), collocated sharing
- Printing: printing photos, a poster, or family albums
- Collaging: making a collage from (printed) photos, making (digital) booklets
- Tinkering: tinkering with printed photos, cutting and pasting printed photos
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