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ABSTRACT
Research on aging technologies typically has explored health con-
dition management and physical activity, while other aspects of
active aging (e.g., psychological and social well-being) receive less
attention. To better support active aging, we focus on the context
of tracking technologies because half of the U.S. aging population
engaged in keeping records of health and non-health information
using manual and digital mediums. We interviewed 18 older adults
to investigate their holistic tracking practices. We found partici-
pants were motivated to manage their everyday life tasks, preserve
sentimental values, generate knowledge for broader audiences, and
support relationships and caregiving. These motivations can help
older adults age actively by supporting multi-dimensions of well-
being besides physical health. Re�ecting on �ndings, we discuss
design considerations for tracking technologies to support active
aging by expanding the current focus on supporting physical health
to broader psychological and social well-being.
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1 INTRODUCTION
“The Beef Strogano� I’m seeing here (pointing to a recipe
from her collection of recipes), this is actually my grand-
mother’s recipe. So if you can imagine, I’m 79 years old
and this is my grandmother’s recipe and the original
was written in her handwriting. [...] So I get a bang out
of that one every time I see it.” (79-year-old woman,
P13, 2020)
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The world is rapidly growing older– by 2050, 1 in 6 people in
the world will be over the age of 65 [102]. In 2021, more than 54
million older adults were living in the USA, which is expected to
grow to almost 90 million by 2050 [90]. With an aging population
comes an increasing need for technology designed to support active
aging to enhance overall quality of life. Active aging is de�ned by
the World Health Organization (WHO) as “the process of optimiz-
ing opportunities for health, participation and security in order to
enhance quality of life as people age. [..] It allows people to realize
their potential for physical, social, and mental well being throughout
the life course and to participate in society according to their needs,
desires and capacities, while providing them with adequate protection,
security and care when they require assistance” [80]. Prior work in
aging has also shown that older adults can be viewed as keepers
of their own health [33], providers of assistance to their family
and friends [77], builders of their local communities through civic
engagement and volunteering activities [24]. Technology can play
a crucial role in supporting active aging.

In this research, we focus on the context of tracking technolo-
gies to promote active aging. We focus on this type of technology
because half of the U.S. aging population, especially baby boomers,
engaged in tracking health and non-health information using man-
ual and digital tools [44, 54, 82, 99]. Furthermore, tracking is bene-
�cial for older adults because it supports their self-care and health
management e�orts [101], promotes autonomy and independence
[21], and facilitates mental and social well-being [106]. Although
some studies have explored how older adults use tracking technol-
ogy to monitor and manage their health conditions and wellness
[20, 83], the majority of existing research on tracking technology
focuses on the needs of the young (especially students) or middle-
aged population [36, 103]. Older adults’ tracking motivations and
practices di�er from other age groups. For example, older adults
are more likely to track personal health data for early detection
of health issues and anomalies rather than changing behaviors
[20, 67, 70]. They often expressed interest in tracking information
beyond health, such as social interactions [32, 84] and memoirs
[65, 99]. Most research supporting older adult tracking explores the
role of tracking technology for health and wellness data [18, 30, 32]
as well as managing chronic health conditions [11, 85, 87]. These
technologies typically focus on motivating older adults to remain
physically active, missing the opportunity to support psychological
and social well-being [29]. As a result, most tracking technologies
are unable to meet older adults’ perspectives on active aging. While
active aging is desirable, it may not be achievable by all older adults.
Although WHO’s de�nition views everyone has the capability to
age actively, older adults’ abilities or resources may constrain how
they pursue active aging goals [52].
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Therefore, a more comprehensive understanding is needed to
examine how research and design of tracking technologies can
better support holistic aspects (e.g., physical, mental, and social) of
active aging to ensure older adults’ overall quality of life. In this
research, we seek to develop a more holistic understanding of older
adults’ tracking practices for health and non-health information. To
support this goal, we adopt an expanded de�nition of tracking. We
de�ne tracking as an umbrella term to include practices of collecting
personal information about oneself or others (e.g., routines, behaviors,
health indicators), personally relevant external data (e.g., recipes), and
documentation of personal and social practices (e.g., family memories).
By expanding the de�nition of tracking beyond health tracking, our
goal is to provide an understanding of older adult tracking practices
across multiple dimensions and aspects of their lives. In turn, we
believe this understanding will provide insights into how tracking
technology design can support older adults to collect, curate, and
re�ect on their tracked data to support overall well-being.

In this paper, we focus on the following research questions:
(RQ1)Why and how do older adults keep track of information in
their daily lives? and (RQ2)How do they make sense of the tracked
data? To answer these questions, we conducted semi-structured
interviews with 18 older adults living in the USA.We found that our
participants were motivated to keep track of various types of infor-
mation in their everyday life to facilitate personal and social goals.
For instance, they kept records to support and manage their daily
tasks, activities, and health. They keep track of their memories, fam-
ily histories, and legacies to preserve emotional attachments with
loved ones, objects, and life events. They also tracked to contribute
to their families, friends, communities, and society through sup-
porting relationships and caregiving and generating knowledge for
others. These motivations also in�uenced their choices of tracking
tools and how they integrated, annotated, and transferred records
to make sense of their tracked data.

Findings of this study contribute to the HCI research and design
in the following ways. First, our research provides an empirical
understanding of older adults’ perspectives on their tracking goals,
their considerations for using di�erent tracking tools, and their
strategies to make sense of data. We �nd older adults keep track of
various information in their everyday lives to support themselves
(e.g., managing everyday life tasks), their relationships (e.g., pre-
serving sentimental values and caregiving), and their community
(e.g., generating knowledge). These diverse tracking goals allow
them to engage in life and contribute to family, friends, and com-
munity, which eventually help them age actively and ensure the
overall quality of life. Second, building upon our �ndings, we dis-
cuss design implications for tracking technologies to better support
active aging by expanding choices available for older adults that
ensure physical, mental, and social well-being based on their needs
and abilities. Proposed design considerations include (1) expand-
ing the domain of tracking motivation beyond health management
and physical activity to incorporate non-medical goals, such as
knowledge generation, reminiscing, and relationship building, (2)
facilitating the use of personal data for the broader community
(e.g., future generations), and (3) promoting tangible artifacts to
augment current digital tracking tools to support better tracking
experience and existing practices.

2 BACKGROUND
In this section, we discuss prior work examining tracking health
and well-being. Situating in this line of work, our research sets
out to understand how technology design can support older adult
tracking practices that account for multi-dimensions of well-being
besides physical health.

2.1 Tracking to Support Health Condition
Management

Individuals often engage in self-tracking to monitor and manage
health conditions, especially chronic illness, with or without the
involvement of caregivers and clinicians. Self-tracking tools can aid
people living with chronic conditions by fostering self-awareness
through re�ective thinking, �nding association or causality be-
tween behaviors and disease indicators, providing motivations for
self-care activities, and suggesting self-care activities and treatment
adjustments tomitigate symptoms andmanage disease progressions
[69, 75, 92]. In addition, self-tracking technologies create opportu-
nities for sharing care activities with informal caregivers, medical
professionals, and individuals with the same chronic conditions
[69, 75].

However, people’s needs di�er even when having the same
chronic health conditions [48]. In the context of older adults, their
health tracking needs di�er from other age groups because of the
aging process and comorbidity. Older adults often track to identify
abnormal changes or health issues early, even when they do not
have a chronic condition that requires them to keep track of health
indicators [20]. Tracking has shown to be an e�ective method for
older adults to manage chronic conditions, such as diabetes [66],
Parkinson’s disease [75], heart condition [85], pain management
[11], and cancer [87] in both home care (e.g., aging in place) and
clinical care settings. Existing research has explored the use of home
monitoring and sensing technology to detect emergency situations
and trigger alerts in case of an accident [72]. In addition, home
monitoring systems can monitor older adults’ daily activities to
detect early signs of changes or declines in health (e.g., dementia)
and help more older adults to age in place [3].

Although these technologies support better management of
health conditions, they can provoke negative thoughts and emo-
tional cycles for older adults with more critical health needs when
the systems fail to re�ect their perceptions of themselves [17, 34]. To
develop a good understanding of older adults’ perspectives regard-
ing health and monitoring technology, existing research identi�es
barriers, such as low technology literacy and physical challenges,
which can lead to older adults’ resistance to such technology [105].
Moreover, older adults often conceal or modify information about
their conditions to be perceived as more favorable to a medical
professional [14]. As a result, tracking technologies can often lead
to negative age stereotypes by portraying them as individuals who
require care and monitoring in their everyday life [33]. Due to such
an aging stigma, many older adults resist the adoption of technolo-
gies designed only for physical health management [22, 23]. the
use of their tracked data and how they make sense of the data.

Older adults’ resistance to health monitoring technologies is con-
sistent with the critics that many existing health tracking technolo-
gies medicalize individuals living with chronic illness and focus on
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quantifying, tracking, and keeping the condition in control [76, 97].
The overemphasis on medical aspects promotes the portrayal of
people living with chronic conditions as “patients" with technology
needs de�ned bymedical care and symptommanagement. Although
medical care and assessment are crucial for people with chronic
conditions, these technologies can often prompt strong negative
emotions by harming individuals’ perception of self. Ancker et al
highlight that people with multiple chronic health conditions often
feel judged by their medical professionals because their health data
fails to re�ect their personal context [6]. The work signi�es the
need to design tracking technologies considering lived experience
with health conditions instead of merely focusing on medical ob-
jectives (e.g., keeping health indicator data under a speci�c value).
Recent HCI research has stirred the discussion to design tracking
technologies supporting non-medical access needs of people with
chronic conditions, such as accommodations for work or social life,
daily activities, and mundane decisions concerning routines and
behaviors [68]. Our research responds to these calls and seeks to
better understand older adults’ needs and motivations in improv-
ing their overall quality of life, in addition to health management,
through the use of technology.

2.2 Tracking to Support Well-being
Wellness tracking typically involves recording aspects of people’s
daily life, such as habits, food, physical activity, weight, sleep, mood,
stress, etc. According to a Pew research report, 60% of U.S. adults
track their weight, diet, or exercise to manage their health. The HCI
research community has long recognized the importance of physical
and mental wellness tracking. A number of tracking systems have
been developed to support physical activity tracking for a range of
audiences [27, 28, 64]. One of the most salient examples is Consolvo
et al’s UbiFit Garden [28]. UbiFit Garden combined wearable activ-
ity tracking with the metaphorical visualization of a blossoming
garden to encourage long-term engagement in physical activity for
young adults. Most existing wellness tracking technologies aim to
support self-management of health and self-improvement through
the provision of feedback. This feedback is typically persuasive and
aims at changing individuals’ behaviors to allow them to achieve
their lifestyle goals [25, 36]. Existing research also explores the
design of tracking technologies to support individuals’ practical
goals (e.g., mindful re�ection) and emotional needs for subjective
wellness phenomena (e.g., mood, habits, etc.). Ayobi et al. empha-
sized the personalization, simplicity, �exibility, and mindfulness of
wellness tracking and discussed ways to digitally augment man-
ual self-tracking practices to support customizable approaches for
logging and re�ecting on everyday life [10].

In the context of older adults, the motivation for wellness track-
ing is typically to validate their existing behavior instead of chang-
ing it [21, 22]. To facilitate self-care, older adults keep track of their
mental health, sleep, food, and weight [61, 98]. They are often in-
terested in tracking their physical activities (e.g., walking, steps,
running, etc.). Prior studies highlighted that older adults’ physi-
cal activity tracking needs di�er at di�erent points of their use of
activity tracker, which could range from nonuse and short-term
use to long-term use and abandonment [60]. Therefore, researchers
adopted various strategies to keep older adults physically active,

such as incorporating wearable devices into an existing behavioral
change intervention [71], providing haptic feedback [4, 89], and
designing social exergames [7, 59]. Besides physical activity, older
adults are also interested in keeping records of hobbies and leisure
activities (e.g., trips) to organize and plan their actions, which can
enhance their mental and social well-being [106]. In addition, older
adults engage in keeping records of personal memories and family
histories for reminiscing [65, 99].

However, most research on wellness tracking technologies pre-
dominantly focuses on physical well-being and physical activity.
These systems often build upon ‘young’ and ‘�t’ adults, ignoring
the diversity of a broader audience [95, 103]. Although these tech-
nologies promote healthy, disability-free, and independent living,
they often compel older adults to maintain a self-identity of healthy
and physically active adults, irrespective of their physical and cog-
nitive declines due to aging [29]. Older adults feel pressure to meet
up the standards of activeness set by the tracking systems that are
developed based on the standards of younger people [103].

In addition, older adults are not usually involved in the design
of tracking systems, which leads to solutions that might not align
with their contexts, abilities, needs, preferences, and desires [47]. To
bridge the gap, researchers endeavor to employ creative processes,
such as participatory and co-design approaches, to involve older
adults in the design of tracking technologies and articulate their
voices and perspectives [5, 51, 63]. These studies noted older adults
desired to use tracking technologies that would facilitate social
connection with others and support holistic management of their
overall health, instead of just physical activity. Furthermore, a few
studies have also explored design of technology to help older adults
manage their digital legacy [100] and support reminiscing process
(e.g., [99]). Our work complements this line of research by exploring
ways to better support older adults’ holistic needs for tracking
beyond physical activity tracking.

To ensure older adults’ quality of life, we believe researchers and
designers of tracking technology need to include a more holistic
approach to support multiple aspects of wellness as opposed to
focusing only on physical well-being. Towards that goal, in this re-
search, we seek to investigate older adults’ perspectives on holistic
(health and non-health) tracking practices, preferences, and their
needs for physical, psychological, and social well-being.

3 METHOD
To gain an in-depth understanding of older adults’ tracking prac-
tices, we conducted a qualitative study with individuals living in
a Midwestern state of the USA between September 2020 and De-
cember 2020. The study protocol was approved by the university
institutional review board (IRB). This section describes our recruit-
ment process, participants, study procedure, and data analysis.

3.1 Recruitment
Participants were recruited by disseminating recruitment materials
(e.g., digital �yers, social media posts, etc.) to local organizations
that provide community outreach to older adults, such as senior cen-
ters, Area 10 agencies on aging, etc. We also recruited participants
through snowball sampling and mailing lists associated with the
local neighborhoods. Additionally, we contacted research volunteer
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Table 1: Demographics of the participants

Participants
(N=18)

Age (Mean, SD) 74 (5.3)
Gender Female 16 (88.9)
(N/%) Male 2 (11.1)
Household composition Alone 11 (61.1)
(N/%) With a spouse/partner 7 (38.9)
Education level (N/%) Associate Degree 1 (5.6)
(highest level completed) Bachelor’s Degree 8 (44.4)

Master’s Degree 8 (44.4)
Doctorate Degree 1 (5.6)

Current employment status (N/%) Part-time 2 (11.1)
(multiple responses possible) Retired 16 (88.9)

Volunteer 3 (16.7)
Access to technology (N/%) Desktop computer 9 (50)
(yes responses) Laptop computer 12 (66.7)

Tablet computer 12 (66.7)
Landline 11 (61.1)
Flip phone 1 (5.6)
Smartphone 18 (100)
Smart watch (e.g., Fitbit, Garmin, Apple, etc.) 9 (50)
e-Reader 6 (33.3)
MP3 player 3 (16.7)
Smart TV 6 (33.3)

platforms, e.g., a state-wide repository designed for health research,
to recruit older adult participants who meet the inclusion criteria.
The inclusion criteria were: (1) aged 65 and above, and (2) currently
keeping track of or used to keep track of things in their everyday
life. The recruitment materials had a link to a pre-screening sur-
vey to gather basic information about the types of data tracked or
recorded by potential older adult participants. We recruited 18 older
adults, striving for diverse practices and experiences. We settled
on the number of research participants after reaching thematic
saturation, which is also consistent with the local standards for
sample size within the CHI community [19].

3.2 Participants
Our participants (N=18) included 16 female and 2 male older adults,
ages ranging between 66 and 86 with an average age of 74 years
old (Table 1). All of our participants were white. The majority of
participants (N=11, 61.1%) lived alone and 7 lived with a spouse or
partner. Most of the participants had a Bachelor’s degree or higher
(N=17). Among the participants, 16 were retired, 3 were engaged
in volunteer activities, and 1 was involved in part-time jobs. As
illustrated in Table 1, all participants had access to smartphones,
around 60% (N=12) to laptop and tablet computers, and 50% (N=9)
to smartwatches. Although we strove to recruit a heterogeneous
participant group, our participants were mostly white females, with
higher educational backgrounds, mid/high socioeconomic status,
and had access to technology. The participant pool re�ected the
demographics of the geographic area where the study took place,
which is primarily white females among the older age group [8].
Furthermore, as the study was taken place during the pandemic, we
relied on online recruitment resources (i.e., a state-wide research
volunteer repository, online newsletters, etc.) and remote interviews

as study methods, which potentially skewed our sample towards
mid to high-technology literate older adults. Therefore, our �nd-
ings may not describe the experiences and practices of the general
older adult population in the USA with diverse socio-demographic
backgrounds.

3.3 Study Procedure
We designed the study protocol in August 2020, amid the social
distancing and lockdown period of COVID-19 in the USA [96].
Therefore, we designed the study for remote communication to
adhere to the pandemic restrictions. We collected informed consent
from our selected participants over email. Each participant was
compensated with a $10 Amazon electronic gift card for their time.
Fig. 1 brie�y demonstrates di�erent parts of study.

3.3.1 Part I: On-boarding Session. Upon receiving consent from
the participants, we requested a time for a one-on-one on-boarding
session over Zoom. The goal was to familiarize participants with
the study procedure and share detailed instructions for the photo
diary activity. The session lasted between 15 to 20 minutes. We
asked participants to spend one week capturing photos of di�erent
things they kept track of in the past or at the moment. We also
shared examples of types of tracking data, such as water intake,
medication, moods, and recipes, to showcase the variety of potential
data one may keep track of. We reminded the participants that
photos did not have to be “good” quality as long as the photos
captured glimpses of their tracking experiences. Participants were
allowed to use any devices, such as phones, tablet computers (e.g.,
iPad), cameras, etc., that they liked to take photos. They could share
the photos either via email or textmessages. During the on-boarding
session, we demonstrated di�erent ways to take a screenshot to
capture screens of digital devices. In addition, we shared a resource
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Figure 1: An overview of our study procedure: Part I consisted of a on-boarding session, Part II involved a photo diary activity,
and Part III included an elicitation interview
guide with pictorial illustrations of the photo capturing and sharing
process using smartphones (including iPhone and Android phones),
tablets, laptops, and desktop computers. 1

3.3.2 Part II: Photo Diary Activity. Participants then spend a week
taking photos of their tracking practices. We also encouraged par-
ticipants to (optionally) write one or two sentences describing their
captured photos. Participants shared their photos with us either via
text messages or email. We tried to respond to most of the photos
received during the week of photo diary activity. The responses
were usually a simple thank you note, whereas other times few
follow-up questions based on the shared content. If we had not
received any photos from the participants for three consecutive
days, we would send a reminder email or text based on their com-
munication preferences. We did not impose any restrictions on the
number of photos participants could and should share. At the end of
the photo diary activity, we received a total of 324 photos, ranging
from 9 to 30 images per participant. We did not have to discard any
shared photos due to “bad” quality.

3.3.3 Part III: Elicitation Interviews. After one week of photo diary
activity, we conducted elicitation interviews with the participants
remotely over Zoom. The objective of elicitation interviews was to
understand participants’ experiences of tracking practices and their
perceptions of speci�c types of data collected while supporting
recalls through the shared photos. We used the photographs as
prompts to allow the participants to take the leading role during the
interviews. We tried to go through the participants’ photographs
one by one via sharing the screen on Zoom and asked them to
explain what was in the photo. We asked the participants what
motivated them to keep track of the information depicted in the
captured photographs, how they decided on speci�c tools to col-
lect the data, and how they used and made sense of the tracked
information. The photos facilitated re�ective explanations about
participants’ tracking practices while hearing their voices in rela-
tion to their lived experiences. Each interview lasted between 45 to
60 minutes. 2

3.4 Analysis
We recorded and transcribed all the interviews for analysis. We
analyzed the transcribed interviews following the thematic analysis
approach [15, 50]. For this analysis, two researchers followed induc-
tive coding and went through one interview transcript separately.
They read the corresponding transcript and wrote memos to famil-
iarize themselves with the data. We used the open-source software

1The resource guide is available in the supplementary material.
2The interview guide is available in supplementary material.

Saturateapp 3 to facilitate collaborative qualitative analysis. Next,
the researchers discussed the resulting codes together to create
an initial codebook. Then, one researcher coded all the interviews
using the codebook and met with the research team weekly to
iterate and re�ne the initial codes and codebook. The collected pho-
tographs were not coded, as they were used only for supplementing
the interview data. We often referred back to those photographs
to contextualize the data and support the meaning-making of the
codes. Our initial analysis revealed participants’ holistic tracking
practices and use of data. The researchers searched for emerging
themes in the data by reviewing the codes and organizing conceptu-
ally similar codes to form higher-level categories. Through several
synchronous meetings within the research team, initial themes
were iteratively reviewed, revised, and re�ned around the concepts
of motivators for tracking, tracking tools, and processes of making
sense of data. We present the results of our analysis in the next
section.

4 FINDINGS
Our �ndings revealed that participants were motivated to keep
records to support and manage their daily tasks, activities, and
health. They were also interested in contributing to their family,
friends, and communities. Toward that goal, they kept records to
preserve sentimental values and legacies, support relationships
and caregiving, and generate knowledge for broader audiences.
Participants chose tools based on how these tools support their
tracking motivation, such as form factors that better support them
to reminisce or formats that enable them to better integrate data.
Participants also adopted di�erent ways to make sense of the col-
lected data by integrating, annotating, and transferring data across
di�erent tools.

Tracked Information: To provide an initial background of our
participants’ tracking practices, we categorized their self-reported
tracked information from the pre-screening survey and shared pho-
tos. Table 2 demonstrates a detailed breakdown of the number of
participants and examples of tracked information for each category.
The most commonly tracked data was relevant to everyday life
(N=17, 94%), followed by hobbies and entertainment information
(N=12, 67%). Around 50% participants kept records of their �nances,
health, and physical activities. Information related to food and nu-
trition (e.g., water intake, calories, recipes), medicine intake (e.g.,
drugs), and hygiene (e.g., shower time, bed-sheet change) were
also recorded by the participants. In addition to personal informa-
tion, participants were interested in keeping track of their social
activities, e.g., in-person and online social interactions, guest list,

3http://www.saturateapp.com/



DIS ’23, July 10–14, 2023, Pi�sburgh, PA, USA Nurain et al.

Table 2: Number of participants and examples for each category of self-reported tracked information

Category 0 # participants Examples

Everyday life tasks 17 daily tasks, activities/chores, groceries, calendar, schedules/appointments,
errands, visits/trips items planning, newsletter written, passwords

Hobbies/entertainment 12 seen/ to watch/recommended movies/TV shows/song, book read, family
history, bird watching, photos of family reunions

Fitness activity 10 running/walking distance, steps, exercise, biking, hiking
Finances 9 income, expenses, insurance policies, taxes, investments

Social activity 8 social interactions/in-person contact with others, overnight house guests,
emailing people, notes on phone calls, neighborhood address list, birth-
days/special occasions, zoom call interactions

Health 8 weight, sleep, heart rate, oxygen consumption, health conditions, query
for health care providers, doctor appointments, blood pressure, health
condition of spouse, disease symptoms

Food and nutrition 6 recipes, water intake, food menus from restaurants, calories, food intake
Personal development 4 vacation journal, re�ections on read book, journals, memories, one-line-a-

day memory book, awe moments
Medicine intake 2 medication for self, medication for partners

Hygiene 2 shower time, brand of toothpaste, �ossing, bed-sheet change
Others 2 running shoes, weather, pet records, after death plan, memorial planning

0 Categories were identi�ed based on the work by Abtahi et al. [2]

phone calls, emails, etc. A few participants kept track of informa-
tion related to personal development, e.g., re�ections on reading
books, memoirs, journals, etc. These examples demonstrates the
wide range of health and non-health information tracking practices
among the participants.

Next, we discuss participants’ motivations for tracking and vari-
ous reasons for selecting di�erent tools. We conclude by investigat-
ing how they make sense of data.

4.1 Tracking data to support self, relationships,
and communities

Participants were motivated to begin and continue tracking vari-
ous data to support themselves. They used the data to build self-
awareness, plan their actions, and cope with stressful events. They
were often motivated to preserve sentimental values to look back
and reminisce about events in the past. We found participants
engaged in tracking to maintain social relationships and support
their family and friends. In addition, participants were motivated
to generate knowledge for others and contribute to the broader
community (e.g., future generations, science and medicine, etc.).

Self-Support & Self-Management: Participants kept track of
their daily tasks and activities (e.g., appointments, grocery shopping,
exercise, etc.) to optimize their everyday lives. They tracked data
to aid in remembering, determining, and planning their actions
for di�erent tasks. For instance, P3 kept a record of the sources
of recipes to help her �nd the detailed recipes e�ciently while
cooking:

“These are recipes that I’ve made that I liked that I
wanted to be able to �nd again. Because I have 100
cookbooks. So I wrote down the name of the recipe and
where it came from, so I could �nd it. So these are the

name of the book or the name of the website. So that I
just got on my bookshelf and pick out the book. And if
it’s a website, then I probably have saved the recipe on
my iPad, save the link. I can just �nd it where sometimes
I wrote down that I printed it.” (P3)

Participants also noted using the data to gain better insights
about patterns while investigating abrupt changes or anomalies
in their routines and behaviors. For instance, P8 kept track of her
cholesterol level to identify reasons for �uctuation in cholesterol
level:

“Then I say, ’this is disturbing, why has it (cholesterol)
gone up again?’ Now, the more recent one is down.
I started taking some over-the-counter meds, and I
wanted to keep note of what changes that were as a
result of it if any” (P8)

We found that participants often engaged in self-comparison to
ensure coherence with their goals. They used the data as a ‘checklist’
to accomplish their tasks or goals and develop a sense of motivation
and encouragement. Participants often compared the data with
others to feel better about their achievements. For instance, P8 kept
a record of her steps counts and had a friendly competition with
her relatives:

“ I really liked the �oor function because it’s hilly
around here. I do a lot of hiking. And it’s just kind
of fun to see how many �ights you climbed especially
I compare that with a few relatives like one who’s in
Florida. She goes out on a walk and she climbs two
�oors, I go out on a walk and I climb 38 �oors, 74 �oors
(chuckles).” (P8)
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Figure 2: Examples of tracked information re�ecting participants’ diverse motivations: (a) P1 recorded a list of sent cards on
her friends’ birthday to maintain social relationships, and (b) P1 kept a chronicle of her husband’s battle with Parkinson’s
disease to generate knowledge for broader audiences (e.g., other caregivers)

In addition to building self-awareness, participants tracked data
to plan their actions. For instance, P1 used to keep records of her
children’s summer activities to plan future summer activities:

“I have �ve daughters and wanted a try to keep things
kind of balance between the kids [..] I made a list like
this (summer activities done by each of her daughters)
for the kids, for me it to help me refer back. [..] in 2004,
this is how they spend their summers. So then 2005, also
help me remember a time frame to compare and so I
can plan next year.” (P1)

Preserving Sentimental Values: Some participants were mo-
tivated to preserve sentimental values while recording memories,
family histories, and legacies. We de�ne sentimental value as the
value derived from emotion-invoking relationships, emotionally-
laden object’s associations with loved ones, and special events or
times in one’s life [13, 42]. Participants considered their tracking
practices as a form of reminiscence, a way of telling stories to their
future self and others. For instance, P17 kept track of family histo-
ries using photos for a long period of time. He was motivated to
preserve his family legacies for future generations:

“I have pictures of my father when he was six months
old. [...] I have a lot of family pictures and stu� from
family history and so forth. And a lot of those I have
started to put in my memories and I’ve gone back to
there and then besides the photos, I call it another part
of the album’s my artifacts – the copies of my birth
certi�cate and a lot of di�erent things. I look back and
say, if I’m gone, who cares, but I left my legacy and they
say that, there it is.” (P17)

Participants noted experiencing the pleasurable and sentimental
aspects of tracking when they looked back through their data and
reminisce about speci�c events in the past. For instance, P13 kept
a travel journal and highlighted the sentimental value while she
referred back to the records to reminisce about her past:

“And I’ll go back and look at the travel journal. And I’ll
start reading it and then we (her husband) get into a
great memory of recollection [..] we enjoy looking back
and seeing all of the places that we’ve been and I’m
relieving the speci�c memories of our experience, not
things that you would �nd in a travel guide, but what
we did, what was unique to us. I mean that’s the kind of
thing that’s in the journal that we never �nd in a travel
book.” (P13)

Supporting Relationship and Caregiving: We found that
some participants were motivated to keep records of their personal
activities to maintain and nurture social relationships with friends
and families. For instance, P1 recorded how she chose birthday
cards to wish her friends so that she did not send the same card
twice to her friends (Fig. 2a):

“So this sentence like under birthday (pointing towards
a column of her recorded information in Fig. 2a) "Be
yourself" that was referring to a speci�c birthday card
that started with, "be yourself". And that helped me
identify which birthday card I was giving to people.
And then on the columns, I wrote who I gave them to
and what year because I don’t want to give the same
birthday card next year, but I will have forgotten which
birthday card I gave so that’s why this is.” (P1)

In addition, a few participants kept track of activities and per-
sonal data of their family and friends (i.e., working schedules, birth-
days, etc.) to build and strengthen social connections. For instance,
P9 kept a record of her granddaughter’s class schedule to facilitate
her conversation with her:

“This is my granddaughter, who lives in Portland, Ore-
gon, and so I like to text with her and occasionally we
Zoom with her whole family. And I like to have in my
head the things that she is doing and might be inter-
ested in talking about or not talking about. So I like to
be aware of what my grandchildren are doing. And so I
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have to write it (her granddaughter’s class schedules)
down.” (P9)

Some participants reported keeping track of health conditions
and medication of their loved ones to support better caregiving. For
instance, P14 was the primary caregiver for her husband who was
diagnosed with Parkinson’s disease. She started to keep a record of
her husband’s medication to manage his intake of pain pills:

“I help my husband keep track of all of his medication.
He was diagnosed with Parkinson’s, two years ago. And
because of that, he has to take certain meds. [..] every
24 hours I put another batch of eight pills in a container
which are his pain pills, but I keep track of when the new
pill starts because I want to make sure that he doesn’t
go over for a 24-hour period [..] I don’t put more than
10 in the container because I’m worried that he might
take too many.” (P14)

Generating knowledge for Others: Participants reported that
they often kept track of personal information to support the broader
community (e.g., science and medicine), guide the younger genera-
tion, and nurture future generations. They found that such tracking
practices helped them meet their own and society’s needs, as well
as maintain a positive outlook on their mental well-being. For in-
stance, P10, mentioned that she started to keep track of her social
interactions and well-being during the COVID-19 pandemic after
receiving an email from the local community. She was motivated to
track information, such as physical symptoms, social interactions,
COVID test information, etc., as a service to support the community
during a time of sweeping change:

“So I got this email, you know, they wanted me to down-
load this COVID app. So they can track how healthy peo-
ple are in the county. So every day, I go in and they want
to know if you’ve had any COVID tests and whether
you were tested positive or negative, and how you feel
today. And then about once a week back have you been
outside? Do you wear your mask? Did you go there with
other people? stu� like that. I’m really doing it as a
service to others.” (P10)

A few participants mentioned using their tracked data as a knowl-
edge base to guide and nurture the younger or future generations.
For instance, P1 recorded her husband’s battle with Parkinson’s
disease (i.e., physical symptoms and measures taken to address
those symptoms) to share her experience with and support others
with Parkinson’s as well as their caregivers (Fig. 2b):

“It’s about X’s (her husband) physical symptoms and the
help he sought to remedy them. [...] here’s that document
chronicle of his illness. I did this after he died. [...] It
might be helpful to the kids and maybe someone who
has Parkinson’s someday will want to know something.
I still know people with Parkinson’s. I’m still part of
that support group and I can help them maybe.” (P1)

Another participant, P5, kept records on raising caterpillar as a
volunteering e�ort to share the knowledge with others:

“My little science projects for several years, I raised
di�erent kinds of caterpillars for these giant moths. And
so I recorded their development [..] Sometimes I’ve had

people ask me about how to raise caterpillars if they
have some so I could look up my data to tell how quickly
they (caterpillars) developed or what they ate and so on.
[..] collecting data that can be shared with other people
too [..] So it’s just a volunteer e�ort.” (P5)

4.2 Considerations for Using Di�erent Tools to
Track Data

Participants reported using a variety of tools to track their data.
Most of our participants used physical artifacts, such as journals (3),
planners (3), manual note-taking (13), and other artifacts (16), such
as binders, calendars, Rolodex, or whiteboard (Fig. 3). Regarding
digital mediums, around half (50%) of our participants reported
using various mobile apps, such as calendars, reminders, to-do lists,
etc. Participants also mentioned using wearable devices, such as
Pedometers (2), Fitbits (5), Garmin watches (2), and Apple watches
(5). Some participants also used spreadsheet applications, such as
Microsoft Excel (4).

Similar to Fritz et al., we also found that participants often se-
lect tools based on features that best support their motivation [45].
Participants’ decisions were also in�uenced by the tangibility, �exi-
bility, customizability, and maintenance cost of the tracking tools.
They often chose a tracking tool based on social in�uence and
considered their health conditions while selecting tracking tools.

Tangibility: Most participants reported that they preferred the
tangibility of various physical mediums while selecting a tracking
tool. Fig. 3 illustrates examples of physical artifacts used by our
participants. P9 preferred using a desk calendar for tracking her
appointments because she liked the feeling of holding the physical
artifact:

“It’s a desk calendar. I put things on it as they come
to me and I need to record them. I usually keep it on
the co�ee table in my living room. [..] And I like to be
able to hold it instead of looking at a phone. I like to see
the whole month, I like to know what my month is like,
does it have open space in it?” (P9)

Some participants transferred data from digital to physical forms
by printing the digital content and adding them to their physical
tools. A few participants used digital and physical artifacts to track
the same information, where the data was duplicated to serve as a
backup. For instance, P10 kept digital records of her �nances and
wrote down the data on paper to tackle data losses due to digital
device malfunctions:

“My �nancial portfolio all of my investments, my IRAs, I
get the monthly statement online, so everything’s online.
I get no paper. And so once a month. I like to record on
paper in case all the electronic stu� dies. [..] it’s the
security blanket.” (P10)

We also found that tangible artifacts hold more sentimental value
to participants, compared to digital tools. For instance, P7 kept a
record of handwritten recipes from her grandmother, mother, and
sister. She emphasized that when she looked at these handwritten
notebooks, it brought back memories of her childhood, her family,
and made her feel emotionally connected:
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Figure 3: Examples of physical artifacts: (a) a wall calendar, (b) a birthday board, (c) a Rolodex, and (d) a wooden recipe box

“I have recipe card boxes, books, and my album (note-
book) that I �lled with handwritten recipes. Most of the
ones that I have in a notebook are our family recipes and
some of them are handwritten by my mother, sisters,
and others. [...] I wrote one, in particular, sitting at my
Grandmother’s kitchen table when I was a teenager. So
it’s about probably 60 years old on a little slip of paper
and those have sentimental value to me. [...] You see
how yellow the tape is. I’ve taped it together. It’s torn
so many times.” (P7)

Flexibility and Customization: Most participants chose tools
that allow them to organize and edit their data freely. Participants
reported that tools enabling their physical practices enriched their
tracking experience. For instance, P3 used recipe cards instead of
her iPad to keep records of recipes because recipe cards provided
her the �exibility of editing the content the way she wanted:

“I can’t make notes on it (iPad). In my books and on my
end when I have a printed recipe, I’ll make a note that
something worked or something didn’t work, or I change
something, that kind of thing. I might have changed
the quantity. So I have to rewrite all the ingredients in
a di�erent quantity. So I prefer using paper, rather than
the screen.” (P3)

Participants also pointed out that the ability to customize and
personalize the tools to match their personal needs also impacted
tool selection. For instance, P14 devised her personalized coding
scheme to categorize the movies she liked to watch. She used a
notes app to create the movie lists so she could customize the record
based on her needs:

“I love watching good movies, good TV shows. [..] I just
write it in my notes. So I have categories for movies and
TV. You see the ’A’ stands for Amazon. So I can watch
it on Amazon, the ’N’ stands for Net�ix and if I don’t
have a number or letter by it. It just means, Oh, this is
a movie I’d like to watch, but I don’t know where I’m
going to �nd it.” (P14)

Additional Maintenance: We found participants considered
the incurred �nancial cost (e.g., price of tools, Internet cost, etc.)
while selecting tracking devices. For instance, P1 used paper to
record the directions to her friends’ homes instead of using Google
Maps because that would incur an additional cost of mobile data:

“So I just might use paper (directions of her friend’s
house) instead of Google Maps, which also takes data

which costs money, if you don’t have unlimited data.”
(P1)

A few participants pointed out that the fear of losing the tool
also impacted their decisions of using a particular tool. For instance,
P12 did not feel comfortable using her phone to keep records of her
appointments because she feared that she would lose the device:

“It’s just I’m not used to putting things into the phone.
Because I’m so afraid I’ll lose it (the device), I won’t
know what’s going on because it (the device) will go
down in the cushion. Then everything I know that’s
gone down.” (P12)

Social In�uence: Our participants mentioned selecting tools
in�uenced by recommendations or gifts from family and friends.
For instance, P11 started using photo albums to keep records of
recipes after receiving a recommendation from her friend:

“I bought a photo album book and they have this clear
plastic. You can see you would put photos in it and then
you put this overlay on it to keep them safe. Someone
this many years ago, probably 25 years, told me this
good way to keep recipes.” (P11)

Some participants preferred using tools based on the types of
their social relationships and how well the tools support those
relationships. For instance, P1 used di�erent tools to keep birthday
records based on relationships. She had a wooden artifact situated
in the kitchen to keep track of the birthdays of her close family
members, while she used a notebook to keep records of others:

“So, I had this calendar (wooden artifact, Fig. 3b). I de-
cided it would be better if I could see this in my kitchen.
So I could glance up and remember whose birthday or
special day was coming up so I wouldn’t forget. These
aremy familymembers, my immediate family numbers.
If I forget someone on this thing, then there is conse-
quences. Whereas for the other calendar (a notebook)
other people are there.” (P1)

In addition, participants’ choices were also in�uenced by their
data-sharing practices with family and friends. They decided on a
tool based on whom they wanted to share the data. For instance, P8
used a paper calendar to keep records of her appointments so that
her husband could view that information and have an idea about
her schedule:

“I write hardly anything on the paper calendar. I do
have one, but it’s pretty much empty. If my husband
says, put it on the calendar. Then I put it on the calendar,
but I never look at it, but my husband likes to look at it.
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See what I’m up to if I tell him he won’t remember but
if he can consult the calendar, then he’s got an idea of
what I’m doing.” (P8)

Health Considerations: As participants’ health changed over
time, they liked to select tools that better supported their health
conditions. For instance, P11 had arthritis, and to avoid pain while
writing, she preferred typing using digital tools to keep records of
her appointments:

“I have arthritis in my right wrist and so my writing is
not very good. So if I was writing things down sometimes
it’s hard and it’s painful, so I’d rather not have to write
things down. Then typing on the keyboard doesn’t hurt
the wrist. It’s this writing that does it.” (P11)

Another participant, P10, used an iPad with a big screen to keep
records of her �nancial information to better support her vision
related issues:

“I try to do 90% of the stu� on my iPad because I have
glaucoma. And so I need the big screen. So I do all my
�nancial stu� on iPad.” (P10)

4.3 Making sense of data
Participants had di�erent processes to make sense of their data.
During the interview, participants mentioned a variety of lengths of
the tracking periods, ranging from 3weeks to 40 years. They formed
their own practices to search for insights and patterns among the
data that were often re�ned over time. Participants made sense of
their data by integrating data from multiple sources, annotating
data, and transferring data between digital and physical mediums.

Integration of Data: Most participants reported that they
merged data collected from di�erent sources manually in phys-
ical format to support better re�ection. For example, P1 integrated
blood pressure with CrossFit workouts (Fig.4a), P18 integrated
grocery list with aisle location in the grocery stores and coupon
information, and P3 associated recipe names with their sources
(e.g., websites, cookbooks, etc.) (Fig.4b).

Participants reported that they often associated the current data
with data from the past while retrospectively re�ecting on their
long-term tracking practices. They developed a cognitive sense of
the tracked data, their behaviors, or their habits. For instance, P2
referred to his past year’s running mileage to view his progress:

“here’s the year-to-date snapshot of how many miles
I’ve run - that’s in the left two columns. And the right
two columns are my 2019 numbers (Fig. 4c). [..] I’m
trying to get to 1200 this year. And as you can see I was
only 1014 last year. So I’m trying to increase about 200
Miles, to be exact, I guess. So this de�nitely keeps me on
track as to how I’m doing” (P2)

When using digital tracking, participants reported that integra-
tion was often performed by the tools automatically. For instance,
P10 said that her personal trainer application, the Future app, incor-
porated her Apple Watch data to keep track of her steps, calories
burned, heart rate, and workout time. However, incompatible data
formats from di�erent systems often hindered the integration pro-
cess. For example, P5 was unable to integrate some forms of data
(e.g., photos, scanned certi�cates, etc.) due to the system limitations:

“I have started using ancestry.com to set up family trees,
but it’s pretty basic. It has the dates and the information
you can put down sources, but I have way more than
that. A lot more pictures and things than what �ts in
that format. So I don’t know if I’ll ever get it all really
digitized because there’s so much.” (P5)

Annotation of Data: We found that participants annotated their
tracked data with abbreviated text, multiple colors, images/photos,
and symbols. For example, P14 used shortened text like FT to de-
note the feeding tube (Fig. 5a), P16 used two di�erent colors to
distinguish between medications (Fig. 5b), P5 added sketches along
with the list of birds for her bird watching activity to build better
understanding (Fig. 5c), and P14 added a ‘tick’ to indicate the accom-
plishment of tasks (Fig. 5d). Participants noted that annotated data
promoted better re�ections and insights by highlighting important
information. For instance, P16 annotated her medication intake
and hygiene routine data using multiple colors to focus on speci�c
entries without going through the entire record:

“I’m following a pattern. And I just started out with
two di�erent colors to distinguish between the di�erent
things. So it’d be easier to recognize, I don’t have to read
everything to know what it was.” (P16)

Transferring Data between Digital and Physical Mediums:
We found that participants often transferred data between digi-
tal and physical to support better re�ection and inference. They
transformed data from digital to physical forms by printing out
the digital content. Participants noted that printing out the digital
content allowed them the freedom to annotate the data and make
changes easier. For instance, P1 printed the Microsoft Excel sheet
containing her passwords so that she could edit the content without
any hindrance (Fig. 6a).

“These are passwords, you can see it’s on excel sheet,
[..] I print them and then I put them in categories. And
then I obviously update them a lot and every now and
then. I’ll just redo the whole sheet.” (P1)

We also found that participants often duplicated the digital con-
tents in physical format to search for patterns and insights while
relating better with the data. For instance, P2 copied his daily run-
ningmileage data fromGarminwatch to the planner pad to facilitate
better re�ection (Fig. 6b):

“I have a Garmin, I wear it when I run. [..] It actually
breaks it down mile one is this amount of time, mile
two was this amount. [..] I log my daily mileage in the
planner pad and put it in every day [..] I get cleaned up
and have breakfast, and then I’ll do this kind of task.
[..] I can relate to it better if I see a piece of paper, as
opposed to a little print screen.” (P2)

Overall, we found that participants made sense of their tracked
data by integrating data from various sources and tools, annotating
data with text, color, images, and symbols, and transferring data
between digital and physical forms.

5 DISCUSSION
Our �ndings demonstrate an in-depth understanding of older adults’
motivations behind keeping records of di�erent information in their
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Figure 4: Illustration of how participants integrate di�erent types of data: (a) P1 associated blood pressure data with CrossFit
(CF) workout, (b) P3 merged recipe names with their sources (e.g., websites, cookbook, etc.), and (c) P2 integrated his running
mileage data from prior years with the current year

Figure 5: Illustration of various ways of how participants annotated their tracked data using (a) text abbreviations, (b) colors, (c)
images, and (d) symbols

Figure 6: Examples of transferring data from digital to physical medium: (a) P1 printed her Excel sheet containing passwords
(we hide the column containing passwords to protect participant’s sensitive information) and (b) P2 copied his running mileage
data from Garmin device to his planner

daily life, their perspectives on tracking tools, and their approaches
to making sense of the tracked data. Older adults in our study
tracked to manage their everyday life, preserve sentimental values,
generate knowledge for the community and future generations,
and support caregiving and social relationships. These tracking
goals can potentially help them age actively by ensuring physical,

psychological, and social well-being, allowing them to engage in
life, and contributing to the family, friends, and broader community.
We will discuss more opportunities for tracking technologies to
support active aging in the discussion.
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5.1 Expanding Technology Focus to Support
Active Aging

Active aging is a widely-adopted concept in gerontology, social re-
search, public policy, and aging research in HCI [47]. Aging actively
is more than being “physically active” or “staying busy” [52, 80].
It embraces the multidimensional nature of older adults’ wellness,
including physical, psychological, spiritual, and social well-being.
Through the lens of WHO’s active aging, older adults living with
a disability may also be productive and age actively by sharing
knowledge and life lessons with others. The diverse tracking moti-
vations and practices shown in our study are examples of how older
adults engaged with various aspects of life to age actively. For ex-
ample, keeping track of daily tasks and activities promoted a sense
of accomplishment and ful�llment, and in turn, supported men-
tal well-being. Older adult participants also used data to nurture
their relationships with friends and families, which ensured social
well-being. They also used the data to reminisce, share stories, and
contribute knowledge to the community. The notion of sharing and
giving back to the community instills a sense of purpose, allowing
older adults to look toward future selves, and age actively [39].

WHO’s perspective of active aging sees everyone capable of
aging actively and being engaged in life, even if they struggle
with chronic conditions or disabilities. However, older adults are a
heterogeneous population group with diverse needs, desires, and
capabilities [104, 108]. Moreover, several structural, societal, and
personal factors can in�uence the choices available for them to age
actively [52]. Structural factors, such as race, social class, and living
arrangements, can in�uence the resources and opportunities that
shape their aging experiences [40]. In addition, personal capacities,
such as physical and psychological changes due to aging, health
conditions, and cognitive capacity, can in�uence how older adults
spend their time in old age [23]. As a result, active aging, while
desirable, may not be achievable by all older adults. In this paper,
we do not promote that everyone has to engage in diverse aspects
of active aging. We think every older adult should have the oppor-
tunity to decide how they want to spend their time and engage in
life based on their capacities, abilities, and resources. Technology
can support their choices by facilitating multiple aspects of active
aging, considering their varying levels of needs and ability declines.

We encourage researchers and designers of tracking technology
to reframe their research agenda by expanding the current focus
on physical health to support broader psychological and social
well-being to promote active aging. Toward that goal, tracking tech-
nology can be designed to help older adults with decreased physical
functioning to adjust their routines and activities, balancing their
needs and varying levels of abilities to enjoy active aging [23, 26].
Building on the ongoing discussion on viewing individuals with
chronic conditions as a person with valuable capacities beyond
their disease and disabilities [68], our �ndings provide insights into
how tracking technologies can be designed to support active aging
beyond physical health, enriching the overall quality of life.

5.2 Design Opportunities for Tracking
Technologies to Better Support Active Aging

Despite being desirable, active aging may not be achievable for all
older adults. Hence, to design technology promoting active aging,

researchers and designers need to think about di�erent scenarios
and factors to address the diverse needs and abilities of the heteroge-
neous older adult population. Re�ecting on our results, we propose
design considerations that will expand the choices available for
older adults and empower them to age actively while taking into
account their needs, health conditions, and abilities.

5.2.1 Supporting Diverse Tracking Motivations. Older adults in our
study were motivated to track for various reasons across personal
to social domains. Expanding technology design to include di�er-
ent motives besides physical activity and health management can
empower older adults by supporting them to decide what to track,
accounting for their varying abilities. In addition, these diverse
tracking goals could promote active aging by supporting various
aspects of well-being and quality of life. Furthermore, while health
and activity tracking for older adults are important and bene�cial,
it may not be possible for all older adults to engage in physical
activity at all stages of aging [52]. Providing opportunities for older
adults to engage in multiple aspects of life can be one way to sup-
port older adults to pursue aspects of active aging beyond being
physically active.

To design tracking technology for older adults that allow them to
achieve multi-dimensional tracking goals (health and non-health),
we need to consider how these goals may shape the tracking pro-
cess, such as what kind of tools one might use, what type of data
one might track, and how one might collect, summarize, and use the
desired data. For instance, we found that P1 tracked her husband’s
Parkinson’s disease symptoms to facilitate caregiving and share the
knowledge with the community and future generations. These two
di�erent motivations potentially require tracking di�erent types
of data or integrating this data in di�erent ways. Existing tracking
technologies may not consider these potentially di�erent goals and
support individualized motivations beyond health management.
There is a need to explore how to design tracking technologies to
more explicitly and inclusively support older adults’ various moti-
vations. Existing research has explored ways to accommodate dif-
ferent tracking motives to support chronic condition management
[73, 93]. For example, to support migraine management, Schroeder
et al. introduced a tracking system to allow individuals to select
the most appropriate goal and recommend what data to track for
the goal [93]. We envision a similar design for older adults that
could accommodate the diverse motives found in our study and
support them in con�guring and pursuing di�erent tracking paths
based on their goals. Furthermore, technologies could be designed
to augment older adults’ existing tracking practices to give them
more ways to track better, instead of replacing them to support
additional motivations. For example, to support both documentary
and relationship goals, systems could remind older adults to capture
important moments and relevant contextual information alongside
physical symptoms.

In addition, older adults in our study who collected data for
reasons beyond behavior change tended to track information for
an extended period of time, but not necessarily on a daily basis.
For instance, one participant collected recipes for over 60 years
from her grandmother, mother, and other family members since her
childhood. She wrote those recipes on cards and preserved them
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in a binder. These tracking processes show a di�erent design para-
digm from traditional behavior change-motivated tracking where
people primarily track to gain motivation or increase their account-
ability [12]. These types of tracking promote mental well-being
as older adults used the collected data to look back and re�ect on
their past experiences. However, these tracking processes also sur-
face some unique challenges for older adults to collect and review
this data. For example, older adults’ motivation may change across
their lifespan, and thus they may change the types of data they
collect or the way they collect the data. They may run into storage
problems. For instance, some participants showed us a cabinet of
�les containing information they track over time. As technology
evolves, individuals might also encounter challenges to access, pro-
cess, or integrate data stored in obsolete technologies. Although
some studies have started to examine technological evolution and
data migration that leads to lapsing and resuming [37, 38], the type
of tracking we observe in this study indicates the need for tracking
systems to support even longer-term, but potentially less frequent
tracking. Elsden et al. [35] introduced documentary informatics, an
alternative design perspective of conventional tracking tools to
support longer-term and less frequent tracking. However, main-
taining relations and experiences with personal data introduces
new challenges pertinent to sustainability when older adults desire
to pass down the collected data or artifacts across generations to
preserve family history. Researchers have designed various tech-
nologies to encourage the archiving or reviewing of sentimental
information [46, 78], such as collecting and archiving a family’s dig-
ital photographs in the form of a traditional slide viewer. Building
on these lines of research, we envision future tracking technology
adopting these design suggestions to support older adults to collect
vast and diverse digital archives over time. Toward that goal, more
research is needed to further consider how much agency and direct
engagement will be adequate and how adaptive the tools would
need to be to support such longer-term tracking.

5.2.2 Supporting Knowledge Sharing Across Generations. Older
adults in our study kept records of family legacies, histories, and
memories to pass down to future generations. A few participants
kept records of experiences of their loved ones’ battles against
chronic illness. The goal of tracking these personal data was to
embrace the role of knowledge bearers for family and society while
producing and sharing knowledge that could bene�t the broader
community (e.g., science, medicine, future generations, etc.). Shar-
ing their life stories and experiences with others can help older
adults engage in prosocial activities and be a part of society even
when they may not be able to physically participate in social activ-
ities due to health and ability declines. These practices also help
older adults attain life ful�llment and satisfaction, and thus ensure
their mental well-being. Technology design can support older adult
tracking practices for knowledge-sharing goals by giving them
more provisions or alternatives to track better.

A few studies have explored the use of personal data that in�u-
ences the broader community [31, 74]. For instance, individually
collected fertility data can be used to in�uence organizational and
cultural perceptions, uncover underlying health inequalities, and
enrich the research related to female fertility [31]. Although the
fertility data is collected by an individual, others interact with the

fertility data when data is shared across the di�erent layers of fer-
tility ecology. Our research provides another example where older
adults consider their collected data could provide future knowledge
and in�uence beyond themselves, their immediate contacts, and
the organization space.

Traditional sharing of personal information, such as sharing
with family, health experts, and friends, is often reciprocal. Individ-
uals sharing the data bene�t from receiving various types of social
support and acknowledgments from others. Further, people often
receive feedback when sharing their data, which would help them
to make sense of their data [88] and gain insights about what infor-
mation is important for tracking and sharing and how to present
or summarize this information while sharing. However, in the case
of older adults’ knowledge sharing with the community and future
generations, they may not receive any immediate, direct feedback
from the individuals who will eventually use the data.

These constraints introduce additional challenges when older
adults thought of passing down their knowledge to future genera-
tions. They may not know what is the best way to track, summarize,
or present their data to ful�ll this goal. As a result, incomplete or
ill-formed data could mean a missing opportunity for society as a
whole to learn from older adults’ life experiences and knowledge.
To support older adults to better collect, integrate, and contribute
their data to support knowledge generation for a broader audi-
ence, future research should further examine ways to sca�old the
tracking process that accounts for cross-generational learning and
societal impact creation.

5.2.3 Promoting Tangible Artifacts. Older adults in our study often
preferred tangible artifacts over digital tracking tools because they
are �exible, customizable, preserve sentimental values, and support
enriched interactions and mindful re�ections. However, a few older
adult participants shared that they switched to using digital tracking
tools to o�set the gradual changes in their functional capacity due
to the aging process or health conditions. For instance, P11 had
arthritis, and she preferred using digital tools to avoid pain caused
by writing on paper. Combining the bene�ts of physical mediums
(e.g., �exibility, customizability, mindfulness, sentimental values)
and digital mediums (e.g., easy collection and integration of data)
could create opportunities for inclusive designs that support older
adults’ changes in functional capacity.

Recent HCI research has explored ways digital technologies can
“work in concert” with tangible artifacts rather than replacing them
with digital tools [2, 10]. One potential way is to use physical arti-
facts as a representation of digitally tracked data to promote more
creative freedom and mindful re�ection [49, 57, 58]. For example,
3D-printed objects, such as histograms, �owers, frogs, and rings,
can be used to represent tracked heart rate data [57]. We envision
a similar design opportunity where digital tracking tools could
provide physical representation to enable older adults to archive
and interact with physical copies of their information for better
sensemaking.

Older adult participants also thought that tangible artifacts held
more sentimental value, compared to digital tracking tools. There is
an opportunity to replicate these personal attachments into digital
tracking tools to facilitate better experiences of data collection and
sensemaking. Forlizzi et al.’s ecology of aging emphasized how older
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adults interact with and grow through their everyday artifacts to
make sense of the active aging experiences in a local environment,
e.g., at home [43]. To support the ecology of aging, existing research
on interaction technology has explored how to augment everyday
objects to incorporate sentimental values [16, 55, 79]. The evolution
of the Internet of Materials (IoM) has also proposed to augment ev-
eryday objects with the ability to serve as connected computational
entities [1]. We could envision transforming an everyday object
into a tracking tool to collect, integrate, and summarize data lever-
aging the concept of IoM. We believe such tracking tools can open
up opportunities to support older adults to express and preserve a
sense of value and attachments as they had done with their tangible
tracking tools. In addition, such digitally augmented artifacts can
also serve as physical reminders to focus on tracking goals [107].

Integration of tangible artifacts and interactions can promote
older adults’ emotional well-being by making tracking practices
more enjoyable [17]. To achieve this, another potential design space
could be the use of tangible user interfaces (TUIs) [41]. TUIs can
facilitate data collection and manipulation of repetitive and bur-
densome activities (e.g., mood, food habits, etc.) by adding more
a�ordances to the tracking devices [62, 81, 91]. For example, Mind-
Tracker supports short-lasting emotions and stimuli through a
tangible interaction with plasticine clay [62], which allows users
to express diverse aspects of emotions. In our study, participants
emphasized that sentimental value, feelings, and memories were
important reasons for them to track. Future design of tracking tools
could explore the potential of tangible interfaces to allow older
adults to express their feeling and capture nuanced contextual in-
formation when they track to preserve sentimental values. Further,
the materiality of TUIs could also impact the way one uses tracking
tools and how the data are interpreted. Thus, exploring di�erent
forms and materials, physical sensations, and a�ordances could be
a future design opportunity to further engage older adults with
tracking technology and data.

So far, in this section, we discuss potential design considerations
for future tracking technology to support older adults tracking
practices while promoting active aging. Although technology can
help older adults manage their health conditions, age in place, and
maintain social connections with others, many older adults resist
the use and adoption of technology [23, 53]. While there are posi-
tive futures for tracking technology to bene�t older adults’ overall
quality of life, we should be aware of the negative consequences of
using such technology. For instance, the use of tracking technology
(e.g., wearables, assistive technology, etc.) can often lead to nega-
tive emotions (i.e., anxiety, aging stigma, loss of independence, etc.)
among older adults due to the resemblance of tracking technology
to medical devices [33, 94]. The overemphasis on medical aspects
of health and wellness tracking technology reminds older adults
of their shortcomings and failures [56]. Furthermore, older adults
often feel pressure to perform while using tracking technology that
promotes only physical activity [103]. Therefore, researchers and
designers need to consider the negative impacts of tracking tech-
nology use when designing future tracking technology for older
adults promoting active aging.

6 LIMITATIONS
This work has a few limitations that can be addressed by follow-up
research. First, despite our e�ort to recruit a diverse sample of older
adult participants, our participant sample leaned toward white fe-
males with mid/high socioeconomic status and technology access.
The dominant older adult demographics of the geographic area
where the study took place led to older adult participants being all
white individuals [9]. Further, the majority of participants (N=16,
88.9%) were female, which re�ects the trend that females are more
likely to participate in research and voluntary services [86]. We
relied on online recruitment sources (i.e., a state-wide research vol-
unteer registry, neighborhood mailing lists, newsletters, etc.) and
remote communication tools to reach out to older adult participants
while adhering to the pandemic restrictions and guidelines. This
sampling technique and the study design limited the participants
to being technology literate and having access to communication
infrastructures. While our participants represent a speci�c segment
of older adults, the current �ndings should not be viewed as rep-
resentatives of the heterogeneous older adult population group
in the USA. Future work with older adults having diverse socio-
demographic backgrounds is needed to represent other aspects of
their tracking practices.

Second, most of our participants were healthy older adults with-
out any physical impairments or cognitive declines, and only �ve
had chronic illnesses (e.g., Parkinson’s disease, arthritis, and high
blood pressure). The gradual aging process and chronic illness often
cause varying levels of ability decline, which may a�ect older adult
tracking practices and how they engage in life and age actively.
To address this issue, future work should investigate how varying
abilities or resources a�ect older adults’ tracking practices and how
tracking technologies could better support them to achieve active
aging and enrich their overall quality of life.

Lastly, we designed di�erent parts of the study (e.g., screening
survey, photo diary activities, and interviews) to collect data from
older adults who are already tracking and believe that tracking is
bene�cial. Hence, the study design in�uenced the types of partic-
ipants and responses we had. We acknowledge that the �ndings
presented in this study could be augmented by including older
adults with no prior tracking experience. Future studies should
explore how to design a research study so that older adults who
dislike or oppose tracking daily routines and behaviors volunteer
in the study.

7 CONCLUSION
Older adults keep track of various health and non-health related
information using both manual and digital tracking. To gain an
in-depth understanding of their tracking practices, we conducted
interviews with 18 older adults living in the USA. We explore their
motivations, use of data, considerations for tool selection, and the
sensemaking process of data. Our �ndings reveal older adults track
to preserve sentimental values, support their relationships, and
generate knowledge for broader communities, which were not typi-
cally supported in existing tracking technology. These motivations
also in�uenced their choices of tracking tools, re�ection, and use
of tracked data. We show that older adults make sense of their data
by integrating, annotating, and transferring data across mediums.
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Re�ecting on our �ndings, we encourage designing tracking tech-
nologies to promote holistic aspects (e.g., physical, mental, and
social well-being) of active aging. Towards that goal, we propose
design considerations for future tracking systems that expand the
opportunities and options to support older adults tracking practices
with varying levels of abilities. We suggest expanding the domain
of traditional tracking motivations to support psychological and
social goals (e.g., knowledge generation for others, caregiving, etc.)
besides physical activity and health management. In addition, we
encourage further research to explore the potential of tangible
artifacts to augment the existing tracking practices of older adults.
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