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Abstract 
The uptake of digital technology by older adults and service-providers 
has been partly driven by the pandemic but more recently by the 
erosion of in-person services because of increasing austerity and 
a harsher global economic climate. Against the backdrop of the 
UK’s cost of living crisis, we examine technology used frequently 
within five older adults’ households. Through two rounds of in-
terviews and participant diaries, we show benefits and struggles 
of participants’ costly technology use, reflecting on what ‘cost of 
living’ means when technology designed to simplify older peoples 
lives, encounters problems. For HCI practitioners, we provide evi-
dence of how personal smart devices can be better tailored to help 
older adults support themselves both economically and practically, 
during the cost of living crisis. We propose avenues for future re-
search and design that better support indirect costs and reflect on 
how personal devices can be made self-sustaining, integrated and 
repairable. 

CCS Concepts 
• Human-centered computing → Empirical studies in HCI. 
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1 Introduction 
In the space of a few years, the digital world has entered almost all 
aspects of our lives, from making a doctor’s appointment, buying 
a train ticket and parking on the street. While many of us have 
benefited from this move to digitalisation a significant number 
of older people, especially those over 65, have found themselves 
digitally excluded to the point they feel overwhelmed, and face 
many barriers when trying to access the information and services 
they need. 

In the UK, an economic downturn has manifested in the so-called 
‘cost of living crisis,’; a ‘fall in the real, disposable incomes [. . . ] 
(after taxes and benefits) that UK households own’ [109], which 
has brought economic uncertainty and a lack of personal financial 
security, affecting people’s wellbeing, including leading to depres-
sion, anxiety and risky behaviours [60, 110]. Individuals with low 
incomes and without full-time employment are the most affected, 
of which a significant proportion are over 65 years of age [1]. While 
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technology exists that tackles some of these issues in isolation (e.g. 
financial planning apps to manage individuals’ financial security, 
or mindfulness tools to ease symptoms of psychological distress), 
no technology is designed to tackle complex societal problems like 
the cost of living crisis, directly. 

Human-computer interaction (HCI) studies have often dealt with 
technologies that are designed to simplify people’s lives. Many of 
these studies tackling financial and wellbeing issues are also situ-
ated in the home environment [34, 40]. For financial management, 
sharing banking app credentials with close others can provide older 
adults reassurance that their money is being looked after [46], 
while chatbots have also been leveraged to help older adults in-
dependently manage their financial security [21]. Both of these 
approaches are relatively inexpensive and ubiquitous in the UK 
context. Wellbeing technologies have also benefitted older adults 
physically through activity trackers enabling greater mobility in the 
elderly [115] and tailored voice assistants that can support mental 
agility into older age [91]. However, more bespoke solutions such 
as tailored VAs and chatbots often require greater upfront costs 
(either to purchase, or in terms of time spent learning), that hinders 
their designed simplicity, and ultimately adds to the cost burdens 
of older adults and their close others, resulting in additional costs 
of time, effort or money. 

As such, there is a need to understand the role of technology 
in supporting the process of cost saving. In this study we provide 
exploratory evidence [77] situated within the UK cost of living 
crisis, that investigates technologies that both help and hinder 
households’ cost saving processes. In turn, we propose avenues for 
better designing technologies that support individual and shared 
cost saving strategies. We namely examine the use of smart and 
non-smart technology in older adults’ homes and its effect on their 
financial, personal and physical wellbeing against the backdrop of 
the cost-of-living crisis. To do this, we use a combination of contex-
tual interviews and diary entries that provide both individual and 
comparative accounts of how people live with specific technolo-
gies in specific household settings. Conducted at two discrete time 
points in summer 2023 and summer 2024 respectively to establish 
a comparison, this study builds on Gaver et al.’s [33] work on the 
intimate lives of older people, showing how older adults seek to 
utilize their devices efficiently and practically for cost-saving pur-
poses, with each household employing changing strategies over 
this time period. 

This study explored five households’ daily routines with their 
own devices through 7-day diaries. This allowed for documenting, 
probing and following up on specific experiences at important 
contextual moments in each diary, with interviews exploring key 
interactions between people and their devices. We cross-compare 
these personal and social dimensions of technology use and how 
the ‘costs’ associated with living extend beyond financial aspects; 
encompassing additional commitments of time, effort, laborious 
manual to digital transitions, conflicts of confidence and trust, and 
the ability to physically repair technology to make savings. 

This paper contributes: 1) An in-depth understanding of five 
households’ struggles and successes using technology to make 
savings around i) time, ii) online finances and, iii) long-term 
health financial (direct monetary costs), time-based (effort 
and time) and personal wellbeing (including physical and 

mental health) costs, particularly focusing on support for one 
another through the shared use of devices (e.g. [36, 95]), 2) Evidence 
of households collaborating as a means of overcoming the 
technical shortcomings of their devices and services, and 3) 
Design recommendations for digital systems that do not push 
older adults back into using non-digital alternatives when 
interactions go wrong [18]. 

2 Related Work 

2.1 Older Adults Adopting Technology in the 
Home 

A large majority of literature in HCI regarding ageing and technol-
ogy focuses on the smart home. This work has been inspired by 
past HCI contributions such as Gruning and Lindley’s [36] work 
around physical possessions in the home and their digital equiva-
lents holding the same personal meaning as physical ones, and we 
build on this, identifying ways possessions in the home can be used 
as a conduit to provide benefits to their users. Themes that have 
been researched so far are the improtance of developing tehcnology 
that supports negotiation and sharing. Labour is often discussed in 
the relation to bridging the gap between digital possessions in the 
home and their online portal counterparts [90, 95], or in care [25, 49] 
with many online services being increasingly laborious. However, 
other accessing online services, such as using smart speakers for 
e-commerce activities can be time savers too[31]. 

Therefore, engaging with in-home technologies (though not ex-
clusively ‘smart home’ technologies) could i) better foster digital 
transitions from formerly in-person services and ii) to better co-
ordinate the sharing and equitable distribution of responsibility 
amongst older adults and their close others in their homes. The 
delegation and negotiation of tasks in the home has also been 
well documented in HCI from Harper [38] to Crabtree et al. [23] 
who identify the importance of delegating roles in the home space, 
showing how delegation and coordination provides mutual ben-
efit through support for e.g. home maintenance and repair. More 
recently too, Lee et al. [52] suggest that negotiation is becoming in-
creasingly important to engage in relations with and source crucial 
information from external providers, companies and specialists [6], 
which can often cost older adults significant effort individually. 

2.2 Older Adults’ Use of Financial and Energy 
Technology 

Financial stability and technological support for older adults’ fi-
nances has been discussed across a range of topics. Previous liter-
ature has largely focussed on issues of relational financial fraud 
and online scams that many older adults have been susceptible 
to [65, 68, 72]. Beyond the privacy and security concerns associ-
ated with this financial activity, other literature has focused on the 
impact that online banking and banking technologies (apps, card 
readers) has on older adults, particularly in the wake of in-person 
bank branch closures [46]. The change from non-digital to digital 
transactions is bluevery stressful for older adults to successfully 
perform digital payments [27]. Further, error recovery on digital 
banking platforms is another challenge for older adults who are 
used to cashiers or close others stepping in when problems occur 
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banking in person [42]. Others have also documented the benefits 
of ’coordinated support’ using online tools and mobile apps, for ex-
ample, to send payments to close family friends and relatives[108]. 
However, many older adults are discussed as being ’strategic’ about 
when and how they spend their money, moreso when spending 
online [25]. 

The use of technology for personal financial self-management 
and wellbeing management is increasingly centered on the home 
too [83]. One issue common of online banking is unfamiliar and 
‘ambiguous’ affordances across digital banking platforms that com-
plicate interactions and make these platforms harder to transition 
to quickly [42, 46]. It has been well-reported, too, that inviting in 
new technologies without adequate means of supporting digital 
transitions for older adults risks greater digital exclusion [5, 75, 117], 
yet many services still fail to cater for these transitions, especially 
when the home has become the new site for no longer available 
in-person services [20, 81]. Knowles et al. [45] also suggest that 
older adults’ ability to financially manage themselves is linked to 
doing actions like banking with others, to prevent distrust in online 
systems. Maqbool et al. [59] state the inextricable link between 
older adults’ long-term financial planning and their social environ-
ments (pension allowance, state welfare and any financial support 
from close family and friends) whilst Latulipe et al. [47] argue for 
much needed nuance in allowing caregivers to manage or support 
older adults’ financial activities with online systems if they struggle, 
to address power imbalances. 

Many older adults also struggle with managing energy expendi-
ture. Some studies show that older adults who frequently monitor 
their in-home energy supply and appliances experience greater 
anxiety than those who don’t [15]. Further, smart meters can often 
be indecipherable and result in misunderstandings and failed bills 
for many people who are forced to interpret displays that hold little 
meaningful information that can direct their own actions [35]. The 
cost of living crisis has also exacerbated the use of these meters 
with many making compromises and workarounds to reduce costs, 
including counting how quickly expenditure goes up: "counting 
pennies" [39], and finding peak times to operate heating to save 
most money ("game the system") [61]. 

2.3 Wellbeing Technologies for Older Adults 
Wellbeing covers a diversity of factors for a person, from safety, to 
trust to emotional state and physical health [100]. Specifically, for 
older adults, Wilson et al. [114] describe three pillars that consti-
tute a person’s sense of wellbeing at any given time; namely their 
physical, cognitive and social health. For physical and cognitive 
wellbeing, many seemingly less demanding daily tasks, such as 
washing or cleaning, can become more challenging as people age 
[44]. 

Prior work has also dealt extensively with technologies that 
could be deemed ‘unremarkable’ [102] (technologies that intention-
ally do not elicit strong emotions or reactions from their users). This 
includes technology ranging from alarm clocks to coffee makers 
or calendar apps, that encourage routine and planning [98]; and 
much of which, as research has shown, is designed to aid people’s 
longer-term routines [96]. 

Less explored within HCI is also how technology (both digital 
and non-digital) can be designed to support activities with close 
others involved (e.g. informal caregivers, family, friends), who pro-
vide care for an older person [37, 54]. Also underexplored is how 
older adults’ fears around misuse of technology are commonly as-
sociated with their personal data stored on devices (typically health 
or financial), including dealing with misinformation [116], embar-
rassment around mishandling of sensitive sensor data (e.g. from 
smartwatches) [63]. This misuse of technology [53], often results 
in a later unwillingness to engage with devices again, after things 
go wrong, which informs our perspectives for exploring device 
ownership in this work. 

There is also a strong duality within HCI research on older 
adults around technology that is intended to be used by one person, 
that ends up becoming social [76]. Many studies focusing on the 
individual have explored the efficacy of personal smart devices in 
the home on [2, 9, 24, 67, 79] (e.g. the ability for those who are 
visually impaired or with cognitive impairments such as dementia 
to use voice assistants independently). Mennicken et al. [64] for 
example, discuss the benefits of calendar-like interfaces that can 
help older adults coordinate all their home appliances to promote 
wellbeing through independence. 

However, others such as Lee et al. [51] have leveraged chatbots 
to foster introspection and self-compassion for older adults and 
their close others. Whilst these devices support personal wellbeing, 
they often also involve others to do so. Strengers et al. [97] discuss 
how approaching wellbeing devices with others can elicit experi-
mentation between older adults and their close others resulting in 
feeling “content, healthy and comfortable” in one’s own home. 

Many studies also focus on eliciting a source of social connection 
for positive wellbeing too. These include dualities in care, stemming 
from negotiations of independence, when relying on others [87], to 
social struggles between older adults in navigating shared desires 
and aspirations in their homes [88], to how they learn about new 
devices together [16, 84, 106]. This literature review has revealed 
a number of areas where the cost of living crisis has impacted 
peoples’ technological and economic habits. It has also shown a 
tension that we seek to address in our research: i) on the one hand, 
understanding better how the relentless rise in digital technology 
is hindering older adults in the way they manage and conduct their 
lives and ii) on the other, how new digital technologies might be 
better designed to help overcome new challenges that older adults 
are confronted with in later life, such as managing budgets in the 
face of the crisis. 

3 Methodology 
We used a combination of semi-structured qualitative interviews 
and personal photo diaries [26] to understand how technology is 
used in older adults’ lives to support their wellbeing. We chose to 
combine diaries with interviews to help understand the regular 
cycles of a household and what they might enact with their de-
vices (either to cost-save or not), over a seven-day period. During 
interviews, the diaries also became ’tickets to talk’ about specific 
events or technology used [112]. This helped us probe in-depth 
on specific topics. The initial diaries took place in June 2023, with 
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interviews shortly after. The 1 year-post, follow-up interviews took 
place between June and July 2024. 

3.1 Data Collection 
Seven individuals from five different households from across Lon-
don, UK took part in the study. Participants had to be over 65, 
resident in the UK for the seven consecutive days for the diary 
study and available either in-person or online for follow-up in-
terviews. They also had to be willing to use a smartphone with a 
camera to take photos for the diary. For those who did not own a 
smart phone, the researchers provided one with instructions on use 
included. 

The study received ethical approval from University College Lon-
don’s Institutional Research Ethics Committee. Recruitment took 
place online and via email. A recruitment brochure was emailed to 
local age-related charities for distribution to their members along 
with the study information sheet and consent form. Prospective par-
ticipants were encouraged to email or telephone us and complete 
an online consent form to participate. Five people were recruited 
for the study and received a £35 shopping voucher for complet-
ing the whole (7 day) diary and attending a follow-up interview. 
They received an additional £20 voucher for follow-up interviews 
one year later. All participants were white British nationals, apart 
from P3 who was a white US national (see Table 1). All participants 
participated in the follow-up interviews in 2024, apart from P5 
‘Esther’. 

3.1.1 Pre-Screening Interview. Participants were screened over the 
telephone before the diary study, where they were asked contextual 
information about their daily lives to ensure their eligibility. We 
checked their consent form and invited them to ask any questions 
they had about the study. These interviews lasted between 10-20 
minutes. 

3.1.2 Diaries. Diaries are a well-documented method within HCI 
research, from Brown et al.’s work using 7 day photo diaries in the 
workplace to act as “memory joggers” for participants [14] [p.3] 
to being used for daily personal reflections on paper in detailed 
auto-ethnographies [103] to logging and collating the technology 
use outside of the home [93]. For diaries, we focused specifically 
on older adults’ daily use of technology. Older people often lead 
routine-driven lifestyles that involve others and often center around 
simple sets of tasks such as washing, bathing, cooking, cleaning or 
managing themselves and others [44, 101]. 

We took the former approach for this study to simplify the pro-
cess of collecting data for our participants, who had variable tech-
nology literacy and limited time. Participants were instructed to 
take 1-2 photos per day that could be considered a ‘diary entry’ 
and accompany this with a piece of text describing what they had 
chosen to photograph, to jog their memory later. This number of 
photos was chosen to help to reduce participant burden as taking 
more photos could prove too laborious. Only one participant bor-
rowed a smartphone from us while the rest used their own. Some 
participants chose to record short voice notes instead of writing 
text pieces. It was left to the discretion of each participant whether 

they sent diary entries to us daily, or whether the completed di-
ary was sent to the researchers at the end of the 7 day period. All 
participants completed the diaries for the full 7 days. 

We chose 7 days for the duration of the diaries to avoid repeated 
entries, as after a week events within people’s lives are likely to re-
cur [66]. Photos used in this work have been anonymized to remove 
identifiable information. Participants were specifically instructed 
to not take photos of sensitive information e.g. bank details, credit 
card numbers or home addresses, and none did. 

3.1.3 Diary Exit Interview - 2023. At the end of the 7-day diary 
period in June and July 2023, participants were invited to an exit 
interview with the researchers to discuss their experiences of com-
pleting the diary study and the content that they had captured. 
These interviews lasted up to 1 hour and researchers probed the 
participants about the photos they had chosen from their diaries 
and what each photos or event meant to them. 

3.1.4 1 Year Follow-up Interview - 2024. The final round of inter-
views with households 1-4 were conducted in June 2024. These 
followed up on the diary entries from the year previous and in-
terviews probed into changes from when the photos were taken, 
asking about e.g. "Has anything changed about how you use X tech-
nology?", "Can you describe what devices you are using day to day 
now?". These interviews lasted between 30 and 45 minutes. 

Table 1 below details each participant’s ID, individualized names, 
age, gender and self-described household role (derived from the 
diary data). 

3.2 Household Roles 
Below we provide a brief description of the household roles that 
each interviewee performed and those around them, who interacted 
with their devices throughout the course of the diary study. All 
participants contributed to these role descriptions and had sight of 
the final presentation of this data prior to submission. 

Aoife lives by herself in a two-storey suburban dwelling. Her 
husband who lives abroad stays in contact with her over Zoom. 
Aoife performs a range of activities but finds her time stretched 
across multiple hobbies and activities. 

Aoife’s husband Andrew, who lives abroad often provides her 
with remote support for her technology use at home, whether this 
is navigating a new operating system or with staying in contact 
with him and other friends of theirs over email. 

Second, Barry lives with his wife in a terraced house and likes 
to explore new innovations. He finds it helpful to keep the old 
alongside the new and keeps track of his finances offline, creating 
financial records, despite experimenting with new smart meters 
and tracking tools. 

Celine lives in a single-storey home. She plays a strong social 
role managing her husband’s finances and activities. She feels more 
comfortable using digital tools e.g. calendars on her iPad. She is 
not afraid of new tech and often uses it to help her e.g. plan social 
events with friends and family. 

Celine’s husband Chris lives with her in their home and is often 
supported by Celine to perform social tasks, manage his finances 
online or to provide support for physical alterations to the couple’s 
home. 
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ID Name Age Gender Interview SES 
P1 Aoife 77 Female In person Higher in-

come, own 
home 

P2 Andrew 76 Male Online Higher in-
come, own 
home 

P3 Barry 75 Male Online Higher in-
come, own 
home 

P4 Celine 75 Female Online Higher in-
come, own 
home 

P5 Chris 75 Male Online Higher in-
come, own 
home 

P6 Daniel 74 Male Online Higher in-
come, own 
home 

P7 Esther 73 Female In person Lower 
income, 
council 
owned 

Table 1: Participant demographic information. N.B. A 
‘council-owned’ property is one that is part owned by the 
local authority for people who require more financial sup-
port than buying a home entirely by themselves, i.e. social 
housing. 

Daniel is a natural tutor and teaches young people on a weekly 
basis at a local hardware ‘share and repair’ weekend group. He lives 
alone since his wife passed and expresses interest in technologies 
that help him remember e.g. his wife and help him to generate ideas 
for new devices. 

Lastly, Esther lives alone in a two bedroom semi-detached house. 
She has regular visits from her daughter who often comes to use 
technology with her. Esther uses a range of devices including a 
laptop and iPad and self-manages all of her personal finances and 
daily activities. 

3.3 Data Analysis 
The data (photos, audio notes and text) from the diaries was anal-
ysed by the paper’s first two authors. An inductive and iterative 
thematic analysis was conducted on the data with a first round in 
summer 2023 and a second analysis round in summer 2024 (follow-
ing the 1 year follow-up interviews). A reflexive thematic analysis 
process [11] was chosen and applied across the whole data set 
(interviews and diary entries and images). Interview audio was 
auto-transcribed using Office 365 tools and then cleaned by the 
first author. Codes were initially generated on transcripts in Word, 
then moved to NVivo to compare and contrast individual codes and 
generate higher level themes. Following the additional interviews 
in 2024, the codes were updated in NVivo and moved to Miro (a 
mind-mapping tool) to visually present the complete data set and 

more easily identify links between codes e.g. ’division of shared 
labour’, ’wider social support’, and ’distributing information’ all fell 
under the broader descriptive theme of ’sociability’ and linked to 
people’s costs to their wellbeing. The photo diaries augmented this 
process, and we reviewed written text and images from partici-
pants, and decided where best to position these when describing 
our participants’ experiences of the 1 year period. Generating the 
final codes was an iterative process [10] between the first and sec-
ond author where codes and themes were first interpreted, then 
described between authors to compare interpretations of the data, 
then decidedly distinguished until cross-cutting themes (that are 
discussed in the following section) were agreed upon. 

4 Cost Saving Strategies with Technology 
This section presents an overview of the key costs to participants at 
the summer 2023 and 2024 data points. Participants’ diaries reflect 
direct workarounds they made individually and with others to 
overcome technical challenges and make personal savings e.g. to 
their time or finances. Here, we discuss the strategies participants 
first employed in 2023 (later reflecting on again in 2024), and then 
adapted, using their devices alone, or with others, to make savings 
on these costs as the crisis progressed. Advancements in their own 
strategies included money management workarounds for clunky 
online systems which we discuss first, generating mental models 
of personal appliance use, repair as a site for saving and managing 
manual to digital transitions with others. 

4.1 Digital System Breakdowns and Failed 
System Digitisations 

This section provides context for a range of individual problems 
with digital tools and devices that hinder our older participants’ 
regular activities, rather than enhancing them. These resulted in 
a variety of costs, beyond the purely financial, that had affected 
them since the cost of living crisis began. We focus on three of 
these in this section, namely: financial and energy costs, costs to 
time and wellbeing costs arising from using digital systems beyond 
their homes. These accounts reveal shortcomings in the design 
of tools and technologies and demonstrate the workarounds our 
participants implemented to individually or collectively overcome 
some of these challenges. 

4.1.1 Financial Challenges and Technology Breakdowns. Our par-
ticipants often tried to manage their own money through digital 
banking platforms (DBPs [46]), which aim to allow individuals sim-
pler access to their money and personal financial accounts, without 
the requirement to go to a physical bank. There were many in-
stances where people struggled to take advantage of online services, 
systems or banking that worked against their financial interests. 
In many cases, they preferred using in-person banking services 
as opposed to online banking. However, in-person banking too is 
becoming increasing less common in the face of branch closures [3]. 
Esther and Aoife discussed the alternatives presented to her in the 
face of a local bank branch closure: "they just decided that’s where I 
was going to be based. [...] I didn’t even get a say over the new branch." 
(Esther-I1), "I’m over in [redacted] now, which I’ve calculated is 2.3 
miles further for me. And [...] I can’t always afford to get the bus." 
(Aoife-I1). This combined financial and time cost was common and 
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others found that when directed through digital services e.g. bank-
ing chatbots, a great deal more time was spent dealing with these 
than could be saved otherwise: "If you speak to a person online, they 
seem to take a responsibility for the problem and actually help you to 
get it resolved [...] chatbots [don’t] have that level of commitment" 
(Daniel-I1). Banking therefore appeared to be made increasingly 
more challenging than going into a physical bank (which our par-
ticipants were familiar with), as the digital services being provided 
were not aligning with the digital skills of older adult customers. 

Barry experienced a similar issue when moving to an online 
app to collect digital loyalty rewards for using a local coffee chain. 
He explains how the promise of this app should have saved him 
considerable effort remembering the physical stamp card: "Pre-
COVID [I] used to go into to [local cafe] and you’d have a loyalty 
card which they’d stamp. And I mentioned tangentially in the diary 
nowadays [...] they don’t expect people to carry around loyalty cards, 
they just expect you to have the app, so we no longer have this loyalty 
aspect to our cafe [chain] purchases. So I suppose, in some ways that 
that is a very minor example of how we’re missing out." (Barry-I1). 
Whilst completing tax returns are well-known for their difficulty, 
Celine explained the process of filling in a UK tax return form 
online for her husband (a non-digital user), generated unexpected 
complexity to such an extent that the pair reverted to the offline 
alternative: "This one [referring to Fig 1] is the [HMRC UK Tax] 
website. [It] is totally incomprehensible and we spent hours together 
trying to get that [tax] form. [...] And he ended up, in fact, asking 
them if he could have paper copy. [...] But, I don’t know what we’re 
going to do next year." (Celine-I1). 

Figure 1: Celine assisting Chris with his HMRC tax return, 
from her photo diary. 

4.1.2 Fraud-Related Experiences. Our participants also highlighted 
their expectations that web platforms and services that they use 
would keep them safe from digital harms, such as fraud. Further, 
fraud and scams were of paramount concern across our partici-
pants, with Daniel explaining: "It’s not just my generation that fall 
for these things. It’s the ease with which people seem to be able to 
scam." (Daniel-I1). Esther too held a great deal of concern over being 

hacked: "I did have a Facebook thing that got hacked [...] maybe I’m 
unnecessarily cautious, but I’ll never even say a password out loud any 
more, because I know smartphones can listen in." (Esther-I1). Esther’s 
account here shows how such negative online experiences can 
sometimes border on paranoia for future interactions. Barry also 
expressed dismay at common pitfalls when using technologies such 
as online banking and raised concerns about scamming for himself 
and other people his age, as it takes effort to resolve scamming and 
other technical issues with online accounts: "‘...and I do worry about, 
y’know, someone breaking into [my] solicitors’ emails. And sending 
your house money off to the wrong account and so on." (Barry-I1). 
Whilst Barry conflates technical errors here with fraudulent online 
scams, there is an overlooked design issue around responsibly in-
forming, e.g. older users about the nature of technical messages 
they see on screen as a means of reassurance and improving trust 
in these services. 

4.1.3 Energy-Related Challenges. Beyond pitfalls and scams around 
finances and billing, our participants expressed difficulty with the 
presentation of their energy bills, making finding useful financial 
information about e.g. their energy expenditure difficult: "What 
I do find annoying is that they [energy companies] say [...] go to 
your online bill, click this to see one thing, click that to see another, 
whereas [...] the printed bill was a lot paper, but you could sort of 
ruffle through it all to find why I was spending more several months 
ago." (Esther-I1). Daniel too, found that: "Your bills don’t really tell 
you what you’re spending a day. What you do notice is that if you 
put the washing machine on, or if you put the oven on, that uses a lot 
of energy, whereas perhaps the coffee machine doesn’t." (Daniel-I2). 
Both Daniel and Barry also found that their in-home smart energy 
meters were unrepresentative of their appliance costs: "I’ve got this 
machine there staring at me saying you just made yourself a cup of 
coffee and it cost £0.02’s worth of electricity [...] people must be looking 
at it and thinking, ‘this is controlling my life’". (Daniel-I1), "the meter 
that [energy company] left basically is left switched off because it’s 
not telling me anything that I don’t already know about what each 
device uses per day. Meaning would be saying to me something like 
[...] I lose X pence per hour because I’m not turning off the stove after 
30 minutes." (Barry-I1). Whilst Barry proposed a workaround here 
for the smart device to provide more useful information, Daniel’s 
experience was more common across our participants. This under-
scores the ambiguous nature of energy meters, which are designed 
to simplify daily expenditure readings, but instead elicit anxiety 
as an unintended consequence of their design. What Barry talks 
about in the next excerpt, shows how easy it is for older adults to 
also feel unsupported over using and maintaining their own energy 
equipment and how, when problems occur they can feel reliant on 
energy companies to fix these: "‘You’ve got to be on your toes. I take 
everything for granted until something goes wrong and then you have 
to find a way around it. Like when our [outdoor] gas meter stopped 
communicating with [energy company]. [They] sent me an email 
saying, go outside, look at the meter. [. . . ] But [. . . ] I couldn’t make 
[expletive] heads or tails of that." (Barry-I1). Celine too, found it time 
consuming to still have to manually provide readings when the de-
vice supposedly tracks energy use with high granularity: "you expect 
you get this new technology like a smart metre that’s going to make 
life easier for you. And you’re still having to send meter readings." 
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(Celine-I2). Celine’s account again illustrates how this digitisation 
does not remove the labour associated with energy monitoring, nor 
simplify the task, but instead changes the type of actions required 
to complete it (similarly to Celine’s tax return dilemma). In many of 
these cases, older people are left to devise strategies of their own to 
maintain their energy or determine the meanings of energy-related 
devices in their homes, without additional support. In the following 
sections, we explore how some, though not all, of these challenges 
are limited by participants’ physical abilities and later, how some of 
these challenges were overcome by our participants and the coping 
strategies they used when technology was not suitable to support 
them here. 

4.1.4 Wellbeing Struggles. Beyond these challenges for energy, 
there was also challenges for our participants to maintain their 
own wellbeing at home, due to their own health and also break-
downs beyond individual devices, with systems failing or being 
only partly digitised. Aoife described the costs of getting much-
needed replacement hearing aids: "I thought about getting hearing 
aids privately [but it’s] very expensive." (Aoife, I1). She added that 
this was complicated by "little buttons [that] don’t make it easier. 
They’re so fiddly." (Aoife-I1). Here, a tradeoff is exemplified around 
hearing aids, which are designed to be discrete, but which can cause 
a problem for older users with reduced dexterity to reach smaller 
buttons on the devices. Celine and Daniel, who both had lower 
mobility, struggled to maintain adequate movement in their lives. 
Celine in particular, mentioned her desire to remain mobile into 
older age, saying: "I know it’s [walking] important [...] I set myself a 
target of 20 minutes a day. But getting up and actually... you know, 
getting going... that’s setting me back. And I certainly can’t afford 
a personal trainer!" (Celine-I1). Celine, Chris and Daniel, who self-
describe as having lower mobility, explained the inconvenience 
of using devices like iPads and Alexas in their home, to maintain 
their social lives, with this personal limitation: "I missed a call from 
[friend in America] the other day, [because] if I’m not using the iPad 
at any one time I wouldn’t be able to hear any notification, from the 
kitchen [or] wherever I was, in time." (Celine-I1). 

Figure 2: Celine making use of her Alexa device to have social 
drop-ins with friends and family. 

Chris added to this, explaining: "It’s like in the old days and the 
landline rings, [...] and you have about 5 seconds to answer it. So 
it’s not much different now." (Chris-I2). Again, a technology that is 
designed to aid convenience by being hands-free is not reflective of 
Celine and Chris’ habits as an older couple moving between rooms 
frequently; so quickly becomes an inconvenience to them both. 
Daniel added to this, contextualising his experience too: "you can be 
sitting in the kitchen and Alexa will go off, what do you call it [drop-in], 
and by the time I’ve got to the other room, they’ve rung off." (Daniel-I1). 
Further, the design and placement of built-in smart meters to our 
participants homes also presented a mobility challenge. For Barry, 
whose meter was fitted low down to the ground, he was required to 
bend down every time he needed to take a meter reading outside: 
"...my arthritic knees of course. So when going outside, I’m not sure if 
I’m coming back up, every time I bend over and squint into the box 
for those little numbers." (Barry-I1). 

Figure 3: Barry’s original energy meter, placed very low down 
to the ground. 

Celine and Chris too, experienced this issue with their built-in 
smart meter, adding: "it’s a real nuisance because in our little Vic-
torian terraced house the meter is in the downstairs toilet, really up 
high. And then you have to put a little step on in order to read it, 
and I can’t do it. So my husband is sort of teetering on the brink [on 
the stepladder] there trying to read the meter with the flashlight." 
(Celine-I1). The placement of smart meters, while decided by an 
energy company and not Chris and Celine, again evidence how 
little input households hold in the design and setup of these de-
vices, with most needing to adjust their own lifestyles to reliably 
use this equipment. Despite these various problems with in-home 
technology, our participants demonstrated a strong enthusiasm for 
overcoming these problems with workarounds both individually 
and together, that we discuss in the following sections. 

4.2 Individual Strategies Inside the Home 
In this section we showcase how participants overcame some of 
the challenges they experienced with their devices and services 
individually, to make both direct and indirect savings, and overcome 
or circumvent specific costly challenges, some of which are outlined 
above. 

Participants overcame the obstacles they encountered with exter-
nal systems, services or costs in a number of different ways. Where 
systems failed them, e.g. in the case of Barry’s energy meter, he 



CHI ’25, April 26–May 01, 2025, Yokohama, Japan Soubutts et al. 

Figure 4: Barry’s diary entry (from June 2023) detailing his difficulty using the meter provided by his energy supplier. 

decided: "I had to call someone out [to fix the meter]. I’m a bit of a 
technophobe, but my feeling is there’s not much you can’t put right 
by throwing money at it unfortunately. And, and even then, it took 
them a while to agree to come out [...] it was a real back and forth 
for a few weeks.” (Barry-I2). In many ways Barry’s experience is 
contrary to that of our other accounts, where participants do not 
want to ‘throw money’ at problems to fix them and instead prefer 
their own workarounds, although the negotiation required to have 
companies ‘fix’ their devices was more common. 

4.2.1 Money Management Strategies. Bills and keeping track of 
finances was something our participants particularly struggled with. 
Esther showed her dismay at the difficulty of viewing her online 
bills with the interfaces provided: "what I find annoying is that [...] 
if I want to look at something that’s several months ago I just have to 
click previous, previous, until I get back there, which is a real pain." 
(Esther-I1). Her concerns around online banking security after being 
hacked made her reluctant to view her bills on her smartphone and 
instead resorted to paper: "I considered [smartphone banking] but 
with all the hacks I’ve seen in the Independent [newspaper] and after 
last time, I just wanted a printed bill on a bit of paper, that you could 
just sort of ruffle through and that you could see it all in one place, 
you know." (Esther-I1). As a result, Esther decided to download all 
her bills en-masse to save her time later flicking through different 
pages: "I found it a lot easier just to group them together and then 
make one big Excel file that I can add to every month. So it was a lot 
of time sort of flicking through up front, but it’s something I can come 
back to every month and just pop the new bills into now." (Esther-
I1). Esther’s improvised workaround here shows an unsupported 
approach to gathering the information wanted when the designed 
visual elements (e.g. of an online bank) are obfuscating and costly 
to older people’s time, especially as someone who was recluctant 
to use digital platforms, due to her past online experiences. 

The concern around what would happen if they did not engage 
with digital, permeated a lot of our participants’ experiences, partic-
ularly around finances, resulting in an almost unwilling engagement 
to solve their problems using technology: "I have to go into Internet 
banking to transfer money, so that once the Council gets their Council 
tax... in two days time now, [but] if I didn’t have access to the Internet, 
the money wouldn’t be there y’know [...] eventually, unless something 
happened, I would be evicted." (Daniel-I2). Similarly, Celine felt a 
need to upskill herself as a result of the anxiety she experienced 
a year previously with her husband’s tax form: "Well, a year ago 
with that SA200 [tax] form, I think we both [her and husband] felt 
out of our depth, so since then I’ve gone out of my way to contact the 
HMRC and make sure they tell me how to navigate their website to 

get a hold of these documents. [...] It had us on edge. Especially at a 
time when you don’t know when you’re going to be robbed for your 
next penny." (Celine-I2). These accounts showed an unwilling need 
for participants to up-skill themselves on digital services out of fear 
of an unknown outcome being imposed upon them. In both Daniel 
and Celine’s cases, they were again unsupported by the services 
they were using and had to navigate these services out of necessity. 

4.2.2 Energy Management Strategies. Daniel and others often de-
scribed the intimidating nature of devices such as the in-home 
(energy) device (IHD, Fig 5.) that were designed to helpfully repre-
sent energy usage data, but inadvertently reinforce financial anxiety 
and energy usage worries, which can affect those on lower incomes 
the most: "I find it really intimidating that when there’s this energy 
crisis going on, I’ve got this machine there staring at me saying you 
just made yourself a cup of coffee and it cost £0.02p’s worth of electric-
ity. [. . . ] I wouldn’t say we’re well off, but. . . people must be looking at 
[theirs] and [. . . ] worrying about turning the central heating on or off 
[. . . ] and thinking ‘this is just controlling my life.’” (Daniel-I1). Here, 
Daniel explains how simply viewing the meter results in anxiety 
for him, and potentially other older adults on lower incomes. Esther 
too, empathised with people who may be on lower incomes than 
her, saying how smart meters have the potential to cause worry for 
people, adding: "I have got a smart meter for my electricity [...] I try 
not to use more than I need to. I don’t sort of think ‘ohh I’ve got to keep 
to sort of a pound a day’ [...] [but] some people are not so fortunate, 
so they would probably track it more diligently." (Esther-I1). 

Figure 5: Esther’s IHD (In-Home Device) in use. 

However, during their second year interviews, both Aoife and 
Daniel explained how they had developed an innate sense of how 
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much energy individual appliances were using, that was not in-
formed by smart meter use. Aoife described this as: "[There’s] a 
pecking order. [...] if the washing machine’s going round and round 
fast, or if I’ve just got the lights on for an hour or so, then it’s going to 
be very low use. Because those are quick things. [But] for something 
like cooking, where the gas is on a while, or the tumble drier... those 
are going to put the little dial up [higher smart meter readings]." 
(Aoife-I2). Daniel too, explained how he gave up on checking the 
smart meter for accurate readings and instead formed his own men-
tal model of energy use instead: "The smart meter [became] a bit 
of a curse. [...] Every morning we [Daniel and his wife] were looking 
at it, ‘How much did we use yesterday?’, ‘How much did we us the 
day before?’ [...] All these calculations go on in your head, and it’s 
totally unnecessary [...] So we’ve stopped looking. We just know now, 
that obviously [we] spend less in the summer or more in the winter 
and it balances out." (Daniel-I2). There is an opportunity here for 
energy system designers to engage with this type of mental model 
that can translate usage actions into insightful representations for 
older adults. In Daniel’s case in particular, holding this strategy in 
mind became self-soothing and relieved his worry about the daily 
expenditure, which his smart meter was reinforcing. In contrast, 
Barry found the smart meter superfluous to his energy monitoring, 
adding: "the meter that they left basically is left switched off because 
it’s not telling me anything that I don’t already know." (Barry-I2) and 
for Celine, who previously struggled with submitting manual meter 
readings each month added: "I’m not looking at the bills [...] Alexa 
has actually helped with that. I suggested to [husband] that we have 
a list on it now, that we add to for a month, every month and then I’ll 
know, at the end of each month, how much I really used [appliances] 
and if they [energy company] want to raise anything with us, well, 
they know where to find me!" (Celine-I2). Celine and her husband 
outsourced the cognitive load of their appliance-related usage, to 
their smart speaker and evaluated it against their meter reading 
each month. This strategy was more similar to Esther’s personal 
approach of printing off her bills and adding to them manually 
every month, albeit augmented digitally by their Alexa, for Celine. 

Whilst these accounts showcase the individual strategies some of 
our participants used to overcome costly problems, mostly around 
banking and energy technologies, they also discussed shared strate-
gies around overcoming problems not directly related to cost, too. 

4.3 Shared Strategies Inside and Outside of the 
Home 

In this section, we identify how our participants also used shared 
strategies (either with people they lived with in their homes, or 
those they worked closely with outside of their homes), to make 
savings for themselves and others. These included running tech-
nology maintenance ‘cafe’s’, taking on roles as social liaisons in 
the home, going beyond the home to seek out technology support 
and also transitions to digital systems that participants figured out 
together. 

4.3.1 Cost-Saving Through Repair. During both his first and sec-
ond interviews, Barry described his role co-running a ‘repair café’, 
designed for older adults and relatives as a place where they could 
bring technology they were struggling with, or which had broken 
down, to be repaired. Barry described how: "most products are not 

designed to be repaired" (Barry-I2). Instead, Barry and other vol-
unteers would offer to search online for spare parts, or physically 
mend devices during a session at the local library. There is cause 
to consider repairability as a function of usability here too, so that 
components which are costly to replace are evaluated against a 
device’s overall ease of use. He goes on to describe a range of main-
tenance duties he has performed over the year period including 
fixing ‘Hi-Fi’ music players, desktop computers, kettles and other 
household appliances, which he documents in his diary. In most 
cases, Barry described fixing the technology with the owner present, 
so that "there’s a learning component [...] they can see what we’re 
doing there, and hopefully, they can then go away and fix it them-
selves at home if it should break again. So [...] we’re also giving out a 
bit of ourselves [skills] to make them more confident, make them feel 
like they can mend their possessions too." (Barry-I1). Barry goes on 
to point out that he often needs to provide the most cost-efficient 
recommendations, because "...quite often the reason why we can’t 
[repair the tech] is that the spare part that they might need is actu-
ally more expensive than a new item." (Barry-I2). In these cases, he 
must outline the financial trade-off to an attendee, and explain that 
although it may be a beloved posession, the costs to repair may 
outweigh the costs of replacement for them. 

Figure 6: Barry helping another attendee of the repair café 
to fix a broken device. 

4.3.2 Negotiating and Sharing for Social Benefits. Beyond direct 
repairs to technology to save on costs, there were also less tangible 
benefits that our participants demonstrated together that saved 
them e.g. time when organising and going about their lives. Celine 
often managed Chris’ (who did not own a smartphone) social calen-
dar saying: "We have a WhatsApp group here on our road. And I’m on 
WhatsApp because you can get [it] on your [smart]phone, which my 
husband doesn’t have. So I’ll pass on messages to him, that I get from 
our neighbourhood, that might be cutting the bushes, or whatever." 
(Celine-I1). Chris then explained that he could field emails or web-
based text messages on their shared iMac: "...except when I get stuck. 
[Then] I just yell for [Celine]." (Chris-I2). In this way, co-managing 
their social lives saves Chris time, and, as with the tax return form, 
Celine is able to lend her technical know-how to benefit Chris. This 
was similar in David’s household, who discussed the division of 
technical labour by one another’s experience and familiarity: "I tend 
to do the financial stuff so it’s spreadsheets, paying the credit card 
bills every month. And she’s sort of more socially active than I am." 
(Daniel-I2) Similarly, Aoife’s husband, Andrew, who lives abroad, 
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is often able to video call with Aoife to support her online. He 
describes helping her save time navigating a new operating system 
on her laptop: "[Aoife]’s struggled with Windows 10 because they’ve 
gone very much to a visual side and a lot of the text prompts have 
sort of disappeared." (Andrew-I2). Aoife echoed this, adding: "...if 
you’re not careful, you can wipe out emails on your server." (Aoife-I2). 
Andrew did not correct this misconception about the storage of 
emails (neither Aoife nor Andrew hosted their own email server), 
yet the visibility and logical retrieval of emails and personal data 
was important to Aoife, which Andrew supported where he could. 
Aoife referred to this on occasion too, pointing out her preference 
for an earlier operating system because: "Windows 10 always wants 
to tell you what to do [whereas] Windows 7 doesn’t." (Aoife-I2). In this 
case, as operating systems have moved forward, the interface design 
no longer aligns with Aoife’s expectations for visual metaphors 
on screen, likely causing this mismatch. This caused some further 
concern for Aoife, when worrying about whether she would be able 
to stay in contact with her husband using her newer PC: "I hope 
nothing goes dramatically wrong. [...] because I rely very much on the 
computer for being in touch with my husband in Canada." (Aoife-I2). 

4.3.3 Shared Manual to Digital Transitions. Barry’s previous ex-
perience struggling with his paper-based coffee chain card, later 
transpired that he had embraced the chain’s digital smartphone app. 
He described how both he and his wife had transitioned to using 
the app, which presented new challenges too: "I’ve got the app and 
I’m sitting in [coffee chain], looking at my smartphone, looking at 
the app and the app is saying ‘password [Barry]?’. And [Barry], of 
course can’t remember the password." (Barry-I2). Barry goes on to 
explain how, on a separate occasion his wife intervened to assist 
with logging into the app: "So skip forward a couple of weeks, and 
we’re back in [coffee chain] and my wife turns to me, seeing that 
I’m not getting let in [to the app], and says ‘well, I saw this coming 
and so after a few mis-attempts, I do gain entry, which I think I may 
have missed out on a hot drink, otherwise." (Barry-I2). In this way, 
Barry’s wife acted to jog his memory and make the saving possible. 
A similar situation occurred for Celine, who assisted her husband 
Chris to transition from paper-based bills to paperless billing: "...so 
they give you a discount if you’re [using] online [billing] of course, 
rather than it being sent in the mail. [...] At the moment, we just get 
them posted to us each month." (Celine-I1). Later, Celine indicated 
that although they had transitioned to online payments, like Esther, 
the formatting of online billing was unintuitive for Chris: "We are 
now using [energy company’s] online system, but [...] last month, we 
found a spike in our electic use, that we didn’t know where it was from 
and [Chris] spent hours scrolling back through tracking that down, 
whereas if he’d had them all in front of him, it might have taken far 
less time for us." (Celine-I2). These strategies show that transitions 
to digital services from formerly non-digital methods, do not work 
seamlessly for older adults, due to the nuances of information not 
being available ‘all in once place’, due to difficulty not being able 
to easily recognise patterns in e.g. energy usage and take action 
on this. The manual option is still preferable in many cases, for 
people like Barry who simply wish to retain and easy to remember 
non-digital payment method. 

4.3.4 Wellbeing Workarounds and Resolutions. Finally, our partici-
pants also navigated difficulties to their health and wellbeing with 

others. Aoife discussed how she befriended another hearing aid 
user at her local church to get advice on using her newer hearing 
aids: "Somebody at church sort of said to me ‘I’ve got hearing aids 
that I control with an app – and it’s simple’. [...] It has certainly made 
me consider the investment of a [smart]phone, so that I don’t have 
these little buttons [on side of hearing aid] that are too small for my 
fingers. [...] at the moment, I will just go in on a Sunday and if I have 
any problems, [friend] can help me out with them or show me on her 
phone at present. [...] But it’s a decision I’ve not come to quite yet [to 
purchase a new smartphone]." (Aoife-I2). Aoife’s support from her 
friend at her local church may be a step towards her acquiring a 
smartphone so that she does not have to use the difficult to press 
physical buttons, yet this has also allowed her time to weigh the 
benefits of investing in the device before committing, to determine 
whether managing her hearing aids without the smartphone is still 
feasible longer-term. 

In her diary, Aoife goes on to describe how the process of getting 
the new hearing aids also required repeated trips to her surgery for 
intrusive earwax removal that was affecting her hearing: "The first 
[Fig 7] is my GP surgery. Well, I needed to get some earwax removed. 
It’s one of these things where you go to the pharmacist and they look 
and say, yes, you’ve got some earwax, then you have to go to the GP 
surgery to ask them to give you a referral back to the pharmacist. 
And then you have to go to the pharmacist to make an appointment." 
(Aoife-I1). Aoife later described how she was able to talk the GP 
round to providing her with a referral for new hearing aids: "I’d 
had four removals, the last year and we weren’t getting anywhere 
so eventually, I had to muster up my courage and I turned to [GP] 
and said, ‘look, I just can’t hear our of my right ear still properly’. 
[...] eventually [I] got the referral in-house which was an unexpected 
blessing." (Aoife-I2). Here, Aoife describes how the difficulty in the 
process of negotiating and demonstrating how greatly her health 
had been impacted by repeat operations and back-and-forth’ing 
between the health provider and the independent pharmacist added 
unnecessary complexity from navigating both services’ complex 
systems that were not designed to share information between one 
another. Eventually, Aoife was able to negotiate with her GP to 
acquire the new hearing aids, but at the expense of her time and 
hearing while navigating these services. 
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Figure 7: Aoife attending her GP surgery for earwax removal 
and new hearing aid fittings. 

For Barry, Celine and Chris, who struggled with their mobility 
and safety as a result of precariously-placed built-in smart meters, 
both households later suggested workarounds to these access issues. 
For Barry, negotiating a replacement meter was the solution. Barry 
engaged with his energy company, seeking support: "The electricity 
company actually came out and installed a new meter and IHD [In-
Home monitoring device] a couple of months ago. When they first did 
it, I wasn’t getting any readings, so they had to come back again a 
few months later and fix it and do a check of how much I’d used in 
between that time. [...] And they weren’t happy at first. It did take 
some time to get them back over again.... [but] it is better, it is better, 
[and] somewhat more on the bright side, I now can get at it without 
worrying about getting back up again." (Barry-I2). Whilst Barry 
ultimately succeeded in his negotiation with the energy company, 
Celine and Chris were required to be more creative in order to fix 
their meter at home. Whilst they had not mentioned reaching out 
to their energy company for a replacement, Celine explained: "It’s 
still a hazard, in our home. But I went round to [neighbour’s] house 
the other week. And she’s on a Victorian terrace too, which is of a very 
similar layout to our home. And she, very cleverly built some steps 
into the side of her downstairs toilet, [similar to] where ours is too. [...] 
[So] Chris and I thought why not? And so that was a little project, with 
one hell of a mess that came with it!" (Celine-I2).Whether through 
negotiation or improvisation, Barry, Celine and Chris all managed 
to develop workarounds to their problems together, however, at the 
cost of substantive time and physical exertion to rectify access to 
the smart meters. Designers of smart energy tools must therefore 
work closely with energy companies to ensure implementation of 
these devices does not compromise their design and accessibility 
and if necessary, modify the design of meters to be less reliant on 
the diverse physical housing stock they are placed in. 

These accounts demonstrate how our participants individually 
and mutually improvised technical workarounds that were likely 
unsupported by technology providers (e.g. Daniel’s password shar-
ing or Celine’s step ladder). We also show how participants made 
use of their shared social contacts and networks to facilitate bet-
ter use of their own devices. In many cases, these strategies pre-
sented both temporary and permanent solutions for our partici-
pants, where either direct cost or effort wasovercome to achieve a 
more satisfactory solution with their technology or service. 

In the following section, we discuss how these findings hold 
implication for the design of home financial, energy and wellbeing 
technologies for HCI researchers and practitioners working with 
older adults. 

5 Discussion 
Through engaging with five separate households in 2023 and 2024, 
we observed changes to the way that older adults manage their 
technology use during the cost of living crisis and the ways in 
which they developed workarounds to effortful problems. Our find-
ings highlighted the distinctions between the individual and shared 
practises that older adults employed during this period and how 
they overcame (and didn’t overcome) burdens with systems and 
devices related predominantly to finances, energy costs, time and 
wellbeing. In this section, we discuss how the outcomes of technol-
ogy helping or hindering cost saving is useful for HCI practitioners 
and service providers, as we strive to better tailor such devices to 
support older adults. 

5.1 Supporting Unplanned and Hidden Costs 
In this section, we propose that more time and support must be 
given to intangible costs for older adults during this crisis, with 
technology built around e.g. negotiation, time and maintenance that 
occur between older adults regardless. For HCI researchers there is 
a need to further investigate why e.g. smart energy technologies, 
designed to simplify engagement with people’s money spent on 
their energy use, require such additional labour (especially from 
older adults) to maintain. Further, there is a need to explore how 
data is shared between e.g. wellbeing systems that do not engage 
with one another, to benefit older adults’ efforts. 

Our participants accounts frequently made reference to how 
they were required to negotiate, either with one another (in shared 
households), between themselves and service providers, or between 
themselves and energy specialists. Furthermore, when participants 
struggled with their technology, such as Barry with his original en-
ergy meter, or Aoife with her hearing aids, they were both required 
to reach out to service providers and worked hard to negotiate 
replacement devices that better suited their mobility and health 
needs. There is opportunity for companies to allow older adults 
to use online tools to (as a means of speculative futuring [8] or 
collaborative co-design [49]) identify opportune places to install 
cost-saving devices like smart meters within the physical infras-
tructure of the home to mitigate problems such as hard to reach 
devices, that are designed to simplify engagement with personal 
costs. HCI researchers could also explore, for example, how older 
adults would engage with such a form of ‘mapping’ for these de-
vices in the home, that could in turn be adopted by service providers 
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when installations occur. As Celine mentioned regarding her hard 
to reach energy meter, layout and difficult positioning of in home-
devices often has negative consequences on older adults’ wellbeing 
in the home too [17]. Nor are these concerns unique to older adults; 
mobility restrictions can affect people of all ages, and greater consid-
eration to layout and positioning of home devices has the potential 
to benefit many population groups. 

It also seems prudent to consider how gender roles and expecta-
tions influence household tasks and technology-related decisions 
[28, 58, 62]. Research suggests that age intersects with gender norms 
[69, 85], which has potential to shape how responsibilities and sup-
port are distributed within the home, which can impact technology 
adoption and usage patterns [92]. Although gender was not an anal-
ysed factor in this study, it could be considered in future research. 

An additional and common hidden cost to all of our participants 
was the significant investment of time taken to accomplish tasks. 
Most notably, was Celine and Chris’ difficulties navigating a UK 
government online tax portal, which took a number of days for 
the pair to resolve. One of the main detractors for older adults and 
one of the reasons our participants actively avoided using online 
systems, is that many do not see the benefits of making a manual to 
digital transition (e.g. from paperless banking [7], to online energy 
monitoring [78]), when the processes that supposedly support these 
transitions are so convoluted to use. Reluctance to engage with dig-
ital therefore springs from this, such as the case of Barry’s loyalty 
card and Esther’s mass-printing of her online bank statements. This 
points to a strong need to reduce the time spent for older adults 
navigating and using digital systems, in particular, to provide or 
access information (similar to Light et al.’s recommendation to let 
new technology integrate in social (household) settings over time 
[55]). Practically, this could see, for example, energy companies 
conducting pre-screenings of households either over the phone or 
online, with structured visualisations (or questions), to let shared 
homes indicate their sociotechnical boundaries [45, 71] and per-
sonal abilities [70, 118], which could be applicable to people of all 
generations, beyond older adults too. For HCI researchers, there is 
a need to explore how manual to digital transitions are facilitated 
(whether by energy companies or device designers) for older adults, 
and identify where the mechanisms that enable these transitions 
require either social or technical engagement to effectively facili-
tate a transition and sustain engagement, without as in Chris and 
Esther’s case, returning to paper-based alternatives. There is fur-
ther cause for HCI to examine the means of engagement between 
e.g. energy companies and people like Esther who do not regularly 
engage with digital (if at all), to identify ways older adults can take 
advantage of online data and rewards, to instil greater cost equity 
in those older citizens who are regularly digitally disengaged. This 
in turn, has increased the labour burdens of security [34], care [95] 
and maintenance. 

The role of maintenance and repair is an important and often 
overlooked cost and time saving mechanism, that HCI research 
on older adults in particular, overlooks. Some works such as Jung 
et al.’s [43] note how repair is a sustainable means of ensuring 
technology can last beyond a device’s expected lifecycle. However, 
as Daniel noted in his discussion of the repair café; most artifacts 
are not designed to be repaired extensively. As such, there is a 
need to put in place processes to mitigate planned obsolescence in 

technology development [41]. Successive iterations of consumer 
devices often leave older, yet functional technology obsolete, when 
it is still workable, but just in need of repair. Advocating re-use 
and repair instead of built-in obsolescence is therefore a time save 
for older adults and also beneficial to the global environment and 
ongoing climate crises too, that the cost of living crisis stems from. 

There is also an emotional cost to replacing artefacts, which 
is important to acknowledge when examining costs. HCI has of-
ten discussed how health and wellbeing-related technology such 
as hearing aids [73], stairlifts [94] and smart speakers [91], hold 
intrinsic emotional ties to their owners and replacing or altering 
these devices significantly, can be emotionally taxing. Providing 
older adults with a way to more robustly repair their possessions 
should be given far greater consideration, through providing e.g. 
familiar repair tools, or simply to follow instructions provided with 
technology, that will give older adults more independence to fix 
beloved possessions by themselves, or through enabling them to 
seek out support from e.g. repair cafes, who can source technical 
information about personal belongings before they arrive. 

5.2 Integrating and Supporting Shared and 
Social Mechanisms to Facilitate Digital 
Engagement 

One of the key strategies our older adults made use of to overcome 
technology and service challenges and costs was to collaborate to 
achieve technical aims. The role of the social intermediary, which 
has been documented elsewhere in HCI [19, 57, 76], as a means to 
substitute technical knowledge, was seen in our study, in particular 
by Celine and David, as a way of also saving time in their house-
holds. Aside from digital upskilling, there are also opportunities 
here to better design social technologies that do not require active 
engagement. For example, analogous to a driver and passenger, 
systems and e.g. social media apps could make better use of this 
dynamic for accounts that are shared, or for two or more people 
living together, where less engaged users can interact in a more 
passive way. The home is an ample site for extending social media’s 
functionality, and building on a Weiserian vision [111], could see 
older adults engaging more passively with social media or messag-
ing tools there. This could be through other appliances or spaces in 
the home, removing need to pick up a smartphone. However, there 
is an opportunity to reduce such time-costs, through asynchronous 
passive engagements in the home with social tools built into the 
infrastructure of the home space [40], that could better allow for 
older adults to acknowledge others without being fully present in 
social interactions to the same extent as the social ‘drivers’ there. 

Our findings also revealed how participants were keen to attempt 
to resolve technical issues, until they became stuck. For Chris, this 
took the form of offering to field emails on behalf of Celine, and 
likewise she was able to assist with his tax return. For Aoife and An-
drew, the change in visual layout on her operating system interface 
was off-putting for Aoife, which led to misconceptions about where 
her digital possessions (emails, photos) were stored and the process 
of retrieving them. Although Andrew did not express whether he 
felt similarly, this extends findings from Schoenebeck et al. [89] 
who suggest that there is added pressure on older adults to preserve 
their data as they transition into later life stages. This also builds 
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on work by Escarcha et al. [30] that suggests that technology in-
creasingly can appear to eerily have a ‘mind of its own’, reflecting 
Aoife’s comments about ’wiping out her emails’ and also how older 
adults may also be susceptible to unforseeable problems, such as 
with Daniel, who relied on his spouse to recall his password for 
him. In this way, there is a need to better scaffold support for the 
unexpected and unforseen. One approach to this through research, 
could be to scope and map out older adults’ foreseeable and un-
foreseen problems when using in-home devices using e.g. a ‘johari 
window’-style exercise. This could in turn instil, as Lin et al. [56] 
describes ‘shared agency’ for older adults with different levels of 
digital experience, as a route to greater equity. 

5.3 Mitigating Wellbeing Costs for Older Adults 
Lastly, our accounts also demonstrated how our participants looked 
after themselves and others. Our accounts from Celine and Daniel 
regarding the placement of their energy meters showcased the 
awkwardness of many technology installations. Clunky, obtrusive 
and inaccessible technologies have been well documented in HCI 
literature [13, 50, 94, 99], however these have largely been focussed 
on technologies designed to support wellbeing that have been user 
unfriendly. The positioning, placement and overall design of smart 
meters, which are built into the home infrastructure, have also been 
widely overlooked from an accessibility perspective. To reduce the 
physical costs placed on older adults to regularly read, inspect or 
upgrade these meters (and the time liaising with energy companies 
to fix problems with them), there is a need for energy companies to 
provide more tangible tools to support in-home maintenance and 
monitoring of smart meters (akin to those provided to maintain 
other smart home systems [29, 80]). This could prevent older adults 
from compromising their wellbeing while taking meter readings, 
or relying entirely on energy companies to resolve their technical 
problems. Further, as Barry outlined, energy companies could work 
to standardise smart meter interfaces to be less inscrutable (through 
being unique for each company) and more universally accessible, 
through the implementation of a visual language that is suitable 
for the elderly [86, 107, 113]. 

To support wellbeing more directly, there is also a need to reduce 
circular interactions for older adults like Aoife, who are looking 
to repair or upgrade personal health devices (such as her hearing 
aids). Aoife’s story regarding being sent back and forth between 
her GP and her pharmacist evidence a clear need for transparency 
in the exchange of personal health information across multi-party 
systems [70, 105]. Allowing Aoife to understand why the GP and 
her pharmacy could not agree on her treatment or involve her in 
it could have saved Aoife considerable time in seeking out this 
information from them. 

Aoife’s account also highlights the importance of sharing ex-
periential knowledge between friends and close others regarding 
personal wellbeing. While technology can go some way to supple-
menting wellbeing knowledge as Astell et al. [4] describe: "enabling 
participation [beyond] individual [wellbeing] activities" [p. 10], 
current smart technology is less supportive of the sharing of experi-
ences. Aoife’s socialisation through Zoom with her friends was the 
most practical way of sharing knowledge and whilst other research 
has extensively documented the benefits of health communities 

sharing experiences using social media platforms such as Reddit 
[12, 32, 48], there is still a need to better facilitate local experiences 
(e.g. national, or even regional). Such experiences could allow older 
users to set their expectations of local healthcare systems, better 
understand how local processes work and ways to identify the 
most direct routes to acquire new wellbeing technology or routes 
to treatment [114]. 

6 Limitations 
Whilst this study aimed to capture an accurate picture of the cost 
of living crisis for older adults, there were also constraints to our 
approach that meant we could not provide a fully representative 
picture of the crisis for all older adults. 

Namely, we acknowledge that the 7-day period for the diaries 
was relatively short, limiting our ability to capture nuanced changes 
in older adults’ daily lives and routines and more diverse circum-
stances and interactions. While the collected diaries provided rich 
data, extending the study period could reveal deeper insights into 
specific challenges faced by participants, like Aoife’s possible adop-
tion of a smartphone for her hearing aids in the future - and whether 
this would provide her any additional savings, or the longer-term 
savings and impact of Daniel co-running the repair café. As the 
7-day period for the diaries is relatively short, we encourage HCI 
researchers adopting a combined interview and diary study ap-
proach, to consider running these over longer timeframes to capture 
changes in technology use as they happen e.g. at 1 month-intervals 
over a year (e.g. [104]). 

We also acknowledge the limits of the small participant sam-
ple being predominantly white and middle class, albeit recruiting 
people of different nationalities and genders, as well as the small 
sample size for this in-depth study. Recruiting diverse samples of 
older adults within user studies [45, 82] is challenging, yet not un-
common [94]. Whilst this socioeconomic group is affected by the 
cost of living crisis in the UK, it would be worthwhile conducting 
diary studies with people of different income backgrounds and 
more discretely measuring income types (as opposed to letting par-
ticipants self-define this e.g. Esther was the only participant who 
self-identified as ’lower-income’) as those on lower incomes would 
be more affected by the current cost of living crisis. Future studies 
should actively recruit diverse participants, including those from 
different income backgrounds, to more comprehensively explore 
the financial effects of the cost of living crisis on technology use. 
Beyond this, most of our participants were digitally engaged to 
some degree and regularly used their devices to manage cost of 
living-related challenges. There is further scope for HCI researchers 
to work with local authorities and e.g. energy companies to seek out 
those who do not regularly engage with digital solutions (whether 
through online banking or energy dashboards), to identify barriers 
and means of engaging them either directly, or by proxy (close 
others, or through organisations). Despite the small sample size, we 
believe our focussed thematic analysis [22] allowed for in-depth en-
gagement with participants, avoiding negative impacts of reported 
data. 

We acknowledge our positionality within this work too. The 
first and second authors who conducted this work are aged under 
65 so do not fit within the older adult category within the UK 
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and also hold a ‘middle-income’ socioeconomic status. As most 
of our participants experienced their lives at home with different 
lifestyles and health statuses to us, we acknowledge our role to best 
empathise with this group, though our accounts may not be truly 
reflective of older adults’ experiences. 

Finally, we acknowledge that the ‘cost of living crisis’ as it is 
understood is a predominantly socioeconomic issue. Our findings 
are largely contextualised within the HCI space and outcomes and 
implications for researchers and practitioners do not directly solve 
the core issues around the cost of living crisis, such as a energy 
inequality or wealth disparity, though we do hope that this work 
raises considerations amongst researchers as to how future research 
tackles problems in this space. We encourage researchers to be 
broad in their thinking regarding this issue and when devising 
research questions to tackle, particularly with older adults affected 
as a result of the global cost of living crisis. As poverty is also on 
the rise for older adults, and expected to worsen [74], this is an 
opportune time to identify new support sociotechnical support 
mechanisms to prevent older adults newly slipping into poverty. 

7 Conclusion 
This paper provided understandings of how the cost of living crisis 
has impacted on older people’s technology use for their daily activ-
ities through nine qualitative interviews, and photo diaries from 
five different households. Our findings reveal a variety of hidden 
costs to older adults beyond financial ones, such as costs to time, 
frustrations with using digital services for personal reassurance, 
difficulties feeling unsupported with online services, and how more 
intangible solutions such as repair should be considered more of-
ten for older adults who make use of digital devices and services. 
Our data showed how through contact with others such as close 
family and friends, working together often reduces technological 
burdens. We also revealed how altruism and negotiation benefitted 
participants and close others in moments of crisis and how digital 
and hardware skills are transferrable from older adults to other 
generations. Overall, this shows that there are many ways to better 
engage older adults with digital services and support savings of all 
kinds. We therefore advocate effortful re-engagement with older 
adults of all ages and walks of life to provide equity through tailored 
and reliable systems. 

Acknowledgments 
Thank you to all of our participants for their time and engagement 
with this research and to AgeUK London for their support with this 
work. This work was funded by EPSRC DigiAge: Equity for Older 
Adults grant (EP/W025337/1). 

References 
[1] Noura Abdi, College London, Kopo M Ramokapane, Jose M Such, College Lon-

don, and Santa Clara. 2019. More than Smart Speakers: Security and Privacy 
Perceptions of Smart Home Personal Assistants This paper is included in the 
Proceedings of the. Proceedings of the Fifteenth USENIX Conference on Usable 
Privacy and Security (2019), 451–466. 

[2] Ali Abdolrahmani, Ravi Kuber, and Stacy M. Branham. 2018. Siri talks at you: 
An empirical investigation of voice-activated personal assistant (VAPA) usage 
by individuals who are blind. ASSETS 2018 - Proceedings of the 20th International 
ACM SIGACCESS Conference on Computers and Accessibility (2018), 249–258. 
https://doi.org/10.1145/3234695.3236344 

[3] Ma Pilar Alonso, Pilar Gargallo, Carlos López-Escolano, Jesús Miguel, and 
Manuel Salvador. 2023. Financial exclusion, depopulation, and ageing: An 
analysis based on panel data. Journal of Rural Studies 103 (2023), 103105. 

[4] Arlene J Astell, Jacob A Andrews, Matthew R Bennion, and David Clayton. 2021. 
Technology for healthy aging and wellbeing: co-producing solutions. Frontiers 
in Psychology 12 (2021), 745947. 

[5] Belen Barros Pena, Rachel E Clarke, Lars Erik Holmquist, and John Vines. 2021. 
Circumspect users: Older adults as critical adopters and resistors of technology. 
In Proceedings of the 2021 CHI Conference on Human Factors in Computing Systems. 
1–14. 

[6] Weston Lyle Baxter, Xi Yang, Marco Aurisicchio, Peter Childs, et al. 2016. Explor-
ing a human-centred design of possessions. DS 85-1: Proceedings of NordDesign 
2016, Volume 1, Trondheim, Norway, 10th-12th August 2016 (2016), 053–062. 

[7] Rosanna Bellini. 2023. Paying the price: When intimate partners use technology 
for financial harm. In Proceedings of the 2023 CHI Conference on Human Factors 
in Computing Systems. 1–17. 

[8] Joe Bourne, Jordan Collver, Mary Flora Hart, Ola Michalec, Aude Nasr, and Lizzie 
Ormian. 2024. Electric feels: The role of visual methods in energy ‘futuring’. 
Geo: Geography and Environment 11, 2 (2024), e00156. 

[9] Stacy M Branham and Shaun K Kane. 2015. Collaborative Accessibility : How 
Blind and Sighted Companions Co-Create Accessible Home Spaces. (2015), 
2373–2382. 

[10] Virginia Braun and Victoria Clarke. 2014. What can "thematic analysis" offer 
health and wellbeing researchers? International Journal of Qualitative Studies 
on Health and Well-being 9 (2014), 9–10. https://doi.org/10.3402/qhw.v9.26152 

[11] Virginia Braun and Victoria Clarke. 2019. Reflecting on reflexive thematic 
analysis. (2019), 20 pages. 

[12] Robin Brewer, Sam Ankenbauer, Manahil Hashmi, and Pooja Upadhyay. 2024. 
Examining voice community use. ACM Transactions on Computer-Human Inter-
action 31, 2 (2024), 1–29. 

[13] Robin N Brewer. 2022. “If Alexa knew the state I was in, it would cry”: Older 
Adults’ Perspectives of Voice Assistants for Health. In CHI Conference on Human 
Factors in Computing Systems Extended Abstracts. 1–8. 

[14] Barry A.T. Brown, Abigail J. Sellen, and Kenton P. O’Hara. 2000. A diary study of 
information capture in working life. Conference on Human Factors in Computing 
Systems - Proceedings 2, 1 (2000), 438–445. https://doi.org/10.1145/332040.332472 

[15] Christopher J Brown and Nils Markusson. 2019. The responses of older adults 
to smart energy monitors. Energy policy 130 (2019), 218–226. 

[16] Vanessa Burholt and G. Clare Wenger. 1998. Differences over time in older 
people’s relationships with children and siblings. Ageing and Society 18, 5 (1998), 
537–562. https://doi.org/10.1017/S0144686X98007090 

[17] Alison Burrows, David Coyle, and Rachael Gooberman-Hill. 2018. Privacy, 
boundaries and smart homes for health: An ethnographic study. Health and Place 
50, January (2018), 112–118. https://doi.org/10.1016/j.healthplace.2018.01.006 

[18] Clara Caldeira, Novia Nurain, and Kay Connelly. 2022. "I hope I never need one": 
Unpacking Stigma in Aging in Place Technology. Conference on Human Factors 
in Computing Systems - Proceedings (2022). https://doi.org/10.1145/3491102. 
3517586 

[19] Zoraida Callejas and Ramón López-Cózar. 2009. Designing smart home inter-
faces for the elderly. ACM SIGACCESS Accessibility and Computing 95 (2009), 
10–16. https://doi.org/10.1055/s-2003-39568 

[20] Yao Hong Chen and Helen Petrie. 2023. Older Chinese people’s use of and 
attitudes to digital technologies before and during the COVID-19 pandemic. In 
36th International BCS Human-Computer Interaction Conference. BCS Learning 
& Development, 199–209. 

[21] Yubin Choi, Dasom Choi, and Hwajung Hong. 2023. Together we turn uncer-
tainty into action: understanding the role of artificial intelligence in supporting 
the financial concerns of older adults. In Companion Publication of the 2023 
Conference on Computer Supported Cooperative Work and Social Computing. 
132–137. 

[22] Victoria Clarke and Virginia Braun. 2017. Thematic analysis. Journal of Positive 
Psychology 12, 3 (2017), 297–298. https://doi.org/10.1080/17439760.2016.1262613 

[23] Andy Crabtree and Tom Rodden. 2004. Domestic routines and design for the 
home. Computer Supported Cooperative Work 13, 2 (2004), 191–220. 

[24] Elaine Czech, Mina Shibasaki, Keitaro Tsuchiya, Roshan L. Peiris, and Kouta 
Minamizawa. 2020. Discovering narratives: Multi-sensory approach towards de-
signing with people with dementia. Conference on Human Factors in Computing 
Systems - Proceedings (2020), 1–8. https://doi.org/10.1145/3334480.3375209 

[25] Elaine Czech, Ewan Soubutts, Rachel Eardley, and Aisling Ann O’Kane. 2023. 
Independence for Whom? A Critical Discourse Analysis of Onboarding a Home 
Health Monitoring System for Older Adult Care. Conference on Human Factors 
in Computing Systems - Proceedings (2023). https://doi.org/10.1145/3544548. 
3580733 

[26] Mary Czerwinski, Eric Horvitz, and Susan Wilhite. 2004. A diary study of task 
switching and interruptions. Conference on Human Factors in Computing Systems 
- Proceedings 6, 1 (2004), 175–182. https://doi.org/10.1145/985692.985715 

[27] Jiamin Dai, John Miedema, Sebastian Hernandez, Alexandra Sutton-Lalani, and 
Karyn Moffatt. 2023. Cognitive accessibility of digital payments: A literature 

https://doi.org/10.1145/3234695.3236344
https://doi.org/10.3402/qhw.v9.26152
https://doi.org/10.1145/332040.332472
https://doi.org/10.1017/S0144686X98007090
https://doi.org/10.1016/j.healthplace.2018.01.006
https://doi.org/10.1145/3491102.3517586
https://doi.org/10.1145/3491102.3517586
https://doi.org/10.1055/s-2003-39568
https://doi.org/10.1080/17439760.2016.1262613
https://doi.org/10.1145/3334480.3375209
https://doi.org/10.1145/3544548.3580733
https://doi.org/10.1145/3544548.3580733
https://doi.org/10.1145/985692.985715


Hidden Opportunities for Elder Living CHI ’25, April 26–May 01, 2025, Yokohama, Japan 

review. In Proceedings of the 20th International Web for All Conference. 116–121. 
[28] DD Furszyfer Del Rio, Benjamin K Sovacool, and Mari Martiskainen. 2021. 

Controllable, frightening, or fun? Exploring the gendered dynamics of smart 
home technology preferences in the United Kingdom. Energy Research & Social 
Science 77 (2021), 102105. 

[29] Rachel Eardley, Sue Mackinnon, Emma L. Tonkin, Ewan Soubutts, Amid Ay-
obi, Jess Linington, Gregory J.L. Tourte, Zoe Banks Gross, David J. Bailey, 
Russell Knights, Rachael Gooberman-Hill, Ian Craddock, and Aisling Ann 
O’Kane. 2022. A Case Study Investigating a User-Centred and Expert Informed 
’Companion Guide’ for a Complex Sensor-based Platform. Proceedings of the 
ACM on Interactive, Mobile, Wearable and Ubiquitous Technologies 6, 2 (2022). 
https://doi.org/10.1145/3534625 

[30] Karen Escarcha, Katherine Giesa, Yiwei Huang, Catherine Yochum, Daragh 
Byrne, Dan Lockton, Meijie Hu, Miranda Luong, Anuprita Ranade, and Elizabe 
Wang. 2022. The ethereal and otherworldly as a resource for design. In Proceed-
ings of the Journal on Human Factors in Computing Systems (ACM CHI 2022). 1 
(2022). 

[31] Radhika Garg. 2022. Supporting the Design of Smart Speakers to Foster a Sense 
of Ownership in Asian Indian Families. In Proceedings of the 2022 CHI Conference 
on Human Factors in Computing Systems. 1–15. 

[32] Doğa Gatos, Aslı Günay, Güncel Kırlangıç, Kemal Kuscu, and Asim Evren Yantac. 
2021. How HCI bridges health and design in online health communities: a 
systematic review. In Proceedings of the 2021 ACM Designing Interactive Systems 
Conference. 970–983. 

[33] William Gaver. 1999. Cultural Probes. Interactions February (1999), 54–55. 
https://doi.org/10.1515/9783110677515-015 

[34] Christine Geeng, Franziska Roesner, and Paul G Allen. 2019. Who’s In Control?: 
Interactions In Multi-User Smart Homes. 13, Section 4 (2019), 1–13. https: 
//doi.org/10.1145/3290605.3300498 

[35] Kirsten Gram-hanssen and Sarah J Darby. 2016. Are ‘ home ’ and ’ smart 
’ contradictory concepts or fluid positions that will converge ? (2016), 1–9. 
https://doi.org/ 

[36] Jane Gruning and Siân Lindley. 2016. Things We Own Together. 1176–1186. 
https://doi.org/10.1145/2858036.2858154 

[37] Connie Guan, Anya Bouzida, and Ramzy M. Oncy-Avila. 2021. Taking an 
(embodied) cue from community health: Designing dementia caregiver support 
technology to advance health equity. Conference on Human Factors in Computing 
Systems - Proceedings (2021). https://doi.org/10.1145/3411764.3445559 

[38] Richard Harper. 2011. From smart home to connected home. The connected 
home: The future of domestic life (2011), 3–18. 

[39] Caroline Hughes and Sukumar Natarajan. 2019. ‘The older I get, the colder I 
get’—older people’s perspectives on coping in cold homes. Journal of Housing 
for the Elderly 33, 4 (2019), 337–357. 

[40] Martin J Kraemer, Ivan Flechais, and Helena Webb. 2019. Exploring Communal 
Technology Use in the Home. (2019), 1–8. https://doi.org/10.1145/3363384. 
3363389 

[41] Steven J Jackson and Laewoo Kang. 2014. Breakdown, obsolescence and reuse: 
HCI and the art of repair. In Proceedings of the SIGCHI conference on human 
factors in computing systems. 449–458. 

[42] Xiaofu Jin and Mingming Fan. 2022. “I Used To Carry A Wallet, Now I Just Need 
To Carry My Phone”: Understanding Current Banking Practices and Challenges 
Among Older Adults in China. In Proceedings of the 24th International ACM 
SIGACCESS Conference on Computers and Accessibility. 1–16. 

[43] Ju Yeon Jung, Tom Steinberger, John L King, and Mark S Ackerman. 2021. 
Negotiating Repairedness: How Artifacts Under Repair Become Contingently 
Stabilized. Proceedings of the ACM on Human-Computer Interaction 5, CSCW2 
(2021), 1–29. 

[44] Sidney Katz. 1979. Assessing Self-maintenance : Activities of Daily Living , 
Mobility , and Instrumental Activities. (1979), 721–727. 

[45] Bran Knowles and Vicki L. Hanson. 2018. Older Adults’ Deployment of ‘Distrust’. 
ACM Transactions on Computer-Human Interaction 25, 4 (2018), 1–25. https: 
//doi.org/10.1145/3196490 

[46] Celine Latulipe, Ronnie Dsouza, and Murray Cumbers. 2022. Unofficial proxies: 
How close others help older adults with banking. In Proceedings of the 2022 CHI 
Conference on Human Factors in Computing Systems. 1–13. 

[47] Celine Latulipe, Ronnie Dsouza, and Murray Cumbers. 2022. Unofficial Proxies: 
How Close Others Help Older Adults with Banking. Conference on Human 
Factors in Computing Systems - Proceedings (2022). https://doi.org/10.1145/ 
3491102.3501845 

[48] Michael T Lawless, Sarah C Hunter, Maria Alejandra Pinero de Plaza, Mandy M 
Archibald, and Alison L Kitson. 2022. “You are by no means alone”: a netno-
graphic study of self-care support in an online Community for Older Adults. 
Qualitative Health Research 32, 13 (2022), 1935–1951. 

[49] Amanda Lazar, Christian Koehler, Theresa Jean Tanenbaum, and David H. 
Nguyen. 2015. Why we use and abandon smart devices. UbiComp 2015 -
Proceedings of the 2015 ACM International Joint Conference on Pervasive and 
Ubiquitous Computing (2015), 635–646. https://doi.org/10.1145/2750858.2804288 

[50] Amanda Lazar, Hilaire J. Thompson, Shih-Yin Lin, and G Demiris. 2018. Negoti-
ating Relation Work with Telehealth Home Care Companionship Technologies 
that Support Aging in Place. ACM Hum.-Comput. Interact. 2, CSCW, Article 103 
2, November (2018), 17. https://doi.org/10.1145/3274372 

[51] Kwan Min Lee and Clifford Nass. 2003. Designing social presence of social actors 
in human computer interaction. Conference on Human Factors in Computing 
Systems - Proceedings 5 (2003), 289–296. https://doi.org/10.1145/642611.642662 

[52] Yoomi Lee and Youn-kyung Lim. 2024. How We Use Together: Coordinating 
Individual Preferences for Using Shared Devices at Home. In Proceedings of the 
2024 ACM Designing Interactive Systems Conference. 3407–3418. 

[53] Franklin Mingzhe Li, Di Laura Chen, and Mingming Fan. 2021. I choose assistive 
devices that save my face a study on perceptions of accessibility and assistive 
technology use conducted in china. Conference on Human Factors in Computing 
Systems - Proceedings (2021). https://doi.org/10.1145/3411764.3445321 

[54] Lin Li, Vitica Arnold, and Anne Marie Piper. 2023. "Any bit of help, helps": 
Understanding how older caregivers use carework platforms for caregiving 
support. Conference on Human Factors in Computing Systems - Proceedings 
(2023). https://doi.org/10.1145/3544548.3580659 

[55] Ann Light, Tuck W Leong, and Toni Robertson. 2015. Ageing Well with CSCW. 
(2015), 1–10. 

[56] Cindy Lin and Silvia Margot Lindtner. 2021. Techniques of use: Confronting 
value systems of productivity, progress, and usefulness in computing and design. 
In Proceedings of the 2021 CHI Conference on Human Factors in Computing Systems. 
1–16. 

[57] Jayne Lindley, Siân; Wallace. 2015. Placing in Age : Transitioning to a New 
Home in Later Life. 22, 4 (2015), 1–39. 

[58] Shelly Lundberg. 2008. Gender and household decision-making. In Frontiers in 
the Economics of Gender. Routledge, 132–150. 

[59] Sana Maqbool and Cosmin Munteanu. 2018. Understanding older adults’ long-
term financial practices: Challenges & opportunities for design. Conference 
on Human Factors in Computing Systems - Proceedings 2018-April (2018), 1–6. 
https://doi.org/10.1145/3170427.3188677 

[60] Gillian L. Marshall, Eva Kahana, William T. Gallo, Kim L. Stansbury, and Stephen 
Thielke. 2021. The price of mental well-being in later life: the role of financial 
hardship and debt. Aging and Mental Health 25, 7 (2021), 1338–1344. https: 
//doi.org/10.1080/13607863.2020.1758902 

[61] Mari Martiskainen, Debbie Hopkins, Gerardo A Torres Contreras, Kirsten EH 
Jenkins, Giulio Mattioli, Neil Simcock, and Max Lacey-Barnacle. 2023. Eating, 
heating or taking the bus? Lived experiences at the intersection of energy and 
transport poverty. Global Environmental Change 82 (2023), 102728. 

[62] Teresa Mastin, Alison Coe, Sheri Hamilton, and Shiela Tarr. 2004. Product 
purchase decision-making behavior and gender role stereotypes: A content 
analysis of advertisements in Essence and Ladies’ Home Journal, 1990–1999. 
Howard Journal of Communications 15, 4 (2004), 229–243. 

[63] Roisin McNaney, Catherine Morgan, Pranav Kulkarni, Julio Vega, Farnoosh 
Heidarivincheh, Ryan McConville, Alan Whone, Mickey Kim, Reuben Kirkham, 
and Ian Craddock. 2022. Exploring Perceptions of Cross-Sectoral Data Sharing 
with People with Parkinson’s. Conference on Human Factors in Computing 
Systems - Proceedings (2022). https://doi.org/10.1145/3491102.3501984 

[64] Sarah Mennicken, Jonas Hofer, Anind Dey, and Elaine M. Huang. 2014. Casal-
endar. Proceedings of the extended abstracts of the 32nd annual ACM confer-
ence on Human factors in computing systems - CHI EA ’14 (2014), 2161–2166. 
https://doi.org/10.1145/2559206.2581321 

[65] Sarah Mennicken, Amy Hwang, Rayoung Yang, Jesse Hoey, Alex Mihailidis, and 
Elaine M Huang. 2015. Smart for life: Designing smart home technologies that 
evolve with users. In Proceedings of the 33rd Annual ACM Conference Extended 
Abstracts on Human Factors in Computing Systems. 2377–2380. 

[66] Giovanna Mioni, Franca Stablum, and Peter G Rendell. 2012. Using Virtual Week 
to assess prospective memory in younger and older adults. Annual Review of 
Cybertherapy and Telemedicine 2012 (2012), 118–122. 

[67] Rory Mulcahy, Kate Letheren, Ryan McAndrew, Charmaine Glavas, and Re-
bekah Russell-Bennett. 2019. Are households ready to engage with smart home 
technology? Journal of Marketing Management 35, 15-16 (2019), 1370–1400. 
https://doi.org/10.1080/0267257X.2019.1680568 

[68] Savanthi Murthy, Karthik S Bhat, Sauvik Das, and Neha Kumar. 2021. Indi-
vidually vulnerable, collectively safe: The security and privacy practices of 
households with older adults. Proceedings of the ACM on Human-Computer 
Interaction 5, CSCW1 (2021), 1–24. 

[69] Eddy SW Ng, Linda Schweitzer, and Sean T Lyons. 2010. New generation, great 
expectations: A field study of the millennial generation. Journal of business and 
psychology 25 (2010), 281–292. 

[70] Francisco Nunes, Nervo Verdezoto, Geraldine Fitzpatrick, Morten Kyng, Erik 
G R Onvall, and Cristiano Storni. 2015. Self-Care Technologies in HCI : Trends , 
Tensions , and Opportunities ACM Reference Format : r r. ACM Transactions 
on Computer-Human Interaction (TOCHI) 22, 6 (2015), 1–45. https://doi.org/10. 
1145/2803173 

[71] Aisling Ann O’Kane, Abdinasir Aliomar, Rebecca Zheng, Britta Schulte, and Gi-
anluca Trombetta. 2019. Social, cultural and systematic frustrations motivating 

https://doi.org/10.1145/3534625
https://doi.org/10.1515/9783110677515-015
https://doi.org/10.1145/3290605.3300498
https://doi.org/10.1145/3290605.3300498
https://doi.org/
https://doi.org/10.1145/2858036.2858154
https://doi.org/10.1145/3411764.3445559
https://doi.org/10.1145/3363384.3363389
https://doi.org/10.1145/3363384.3363389
https://doi.org/10.1145/3196490
https://doi.org/10.1145/3196490
https://doi.org/10.1145/3491102.3501845
https://doi.org/10.1145/3491102.3501845
https://doi.org/10.1145/2750858.2804288
https://doi.org/10.1145/3274372
https://doi.org/10.1145/642611.642662
https://doi.org/10.1145/3411764.3445321
https://doi.org/10.1145/3544548.3580659
https://doi.org/10.1145/3170427.3188677
https://doi.org/10.1080/13607863.2020.1758902
https://doi.org/10.1080/13607863.2020.1758902
https://doi.org/10.1145/3491102.3501984
https://doi.org/10.1145/2559206.2581321
https://doi.org/10.1080/0267257X.2019.1680568
https://doi.org/10.1145/2803173
https://doi.org/10.1145/2803173


CHI ’25, April 26–May 01, 2025, Yokohama, Japan Soubutts et al. 

the formation of a DIY hearing loss hacking community. In Proceedings of the 
2019 CHI Conference on Human Factors in Computing Systems. 1–14. 

[72] Daniela Oliveira, Harold Rocha, Huizi Yang, Donovan Ellis, Sandeep Dommaraju, 
Melis Muradoglu, Devon Weir, Adam Soliman, Tian Lin, and Natalie Ebner. 2017. 
Dissecting spear phishing emails for older vs young adults: On the interplay of 
weapons of influence and life domains in predicting susceptibility to phishing. 
In Proceedings of the 2017 chi conference on human factors in computing systems. 
6412–6424. 

[73] Aisling Ann O’Kane, Abdinasir Aliomar, Rebecca Zheng, Britta Schulte, and 
Gianluca Trombetta. 2019. Social, cultural and systematic frustrations moti-
vating the formation of a DIY hearing loss hacking community. Conference 
on Human Factors in Computing Systems - Proceedings (2019), 1–14. https: 
//doi.org/10.1145/3290605.3300531 

[74] Demetrio Panarello, Giorgio Tassinari, et al. 2024. Where have all the flowers 
gone? The Impact of COVID-19 on UK Households’ Economic Well-Being. 
WSEAS Transactions on Business and Economics 21 (2024), 811–819. 

[75] Helen Petrie. 2023. Talking ‘bout my generation. . . or not? The digital technology 
life experiences of older people. In Extended Abstracts of the 2023 CHI Conference 
on Human Factors in Computing Systems. 1–9. 

[76] Helen Petrie and Jenny Darzentas. 2017. Older people and robotic technologies 
in the home: Perspectives from recent research literature. ACM International 
Conference Proceeding Series Part F1285 (2017), 29–36. https://doi.org/10.1145/ 
3056540.3056553 

[77] James Pickles. 2021. Designing hate crime reporting devices: An exploration 
of young LGBT+ people’s report needs. Journal of LGBT Youth 18, 4 (2021), 
394–420. https://doi.org/10.1080/19361653.2019.1685057 

[78] James Pierce and Eric Paulos. 2012. Beyond energy monitors: interaction, energy, 
and emerging energy systems. In Proceedings of the SIGCHI Conference on Human 
Factors in Computing Systems. 665–674. 

[79] Alisha Pradhan, Amanda Lazar, and Leah Findlater. 2020. Use of Intelligent 
Voice Assistants by Older Adults with Low Technology Use. ACM Transactions 
on Computer-Human Interaction 27, 4 (2020). https://doi.org/10.1145/3373759 

[80] Rob Procter, Joe Wherton, and Trisha Greenhalgh. 2018. Hidden Work and 
the Challenges of Scalability and Sustainability in Ambulatory Assisted Living. 
ACM Transactions on Computer-Human Interaction 25, 2 (2018), 1–26. https: 
//doi.org/10.1145/3185591 

[81] Zhigu Qian, Jiaojiao Fu, and Yangfan Zhou. 2024. Overcoming Barriers, Achiev-
ing Goals: A Case Study of an Older User’s Technology Autonomy. In Extended 
Abstracts of the CHI Conference on Human Factors in Computing Systems. 1–7. 

[82] Jessica H. Retrum, Jennifer Dickman Portz, Kenneth Helander, Diane K. King, 
Leslie A. Wright, Wendolyn S. Gozansky, and Jennifer M. Boggs. 2016. Perspec-
tives of LGBTQ Older Adults on Aging in Place: A Qualitative Investigation. 
Journal of Homosexuality 64, 11 (2016), 1539–1560. https://doi.org/10.1080/ 
00918369.2016.1247539 

[83] Rob Richardson, Hannah Holmes, and Gemma Burgess. 2023. Digital exclusion 
and the cost of living crisis. Cambridge Centre for Housing and Planning Research 
and Places for People (2023). 

[84] Valeria Righi, Sergio Sayago, and Josep Blat. 2017. International Journal of 
Human-Computer Studies When we talk about older people in HCI , who are 
we talking about ? Towards a ‘ turn to community ’ in the design of technologies 
for a growing ageing population. 108, January 2016 (2017), 15–31. https: 
//doi.org/10.1016/j.ijhcs.2017.06.005 

[85] Barbara J Risman. 2018. Where the millennials will take us: A new generation 
wrestles with the gender structure. Oxford University Press. 

[86] Élvio Rodrigues, Micael Carreira, and Daniel Gonçalves. 2014. Developing 
a multimodal interface for the elderly. Procedia computer science 27 (2014), 
359–368. 

[87] John Rudnik, Sharadhi Raghuraj, Mingyi Li, and Robin N Brewer. 2024. CareJour-
nal: A Voice-Based Conversational Agent for Supporting Care Communications. 
In Proceedings of the CHI Conference on Human Factors in Computing Systems. 
1–22. 

[88] Sergio Sayago, Barbara Barbosa Neves, and Benjamin R. Cowan. 2019. Voice 
assistants and older people: Some open issues. ACM International Conference 
Proceeding Series (2019), 22–24. https://doi.org/10.1145/3342775.3342803 

[89] Sarita Schoenebeck and Paul Conway. 2020. Data and power: Archival appraisal 
theory as a framework for data preservation. Proceedings of the ACM on Human-
Computer Interaction 4, CSCW2 (2020), 1–18. 

[90] Jo Shin, Gabriela Aceves Sepúlveda, and William Odom. 2019. “ Collective 
Wisdom ”: Inquiring into Collective Homes as a Site for HCI Design. (2019), 
1–14. 

[91] Jaisie Sin, Cosmin Munteanu, Dongqing Chen, and Jalena Threatt. 2023. Avoid-
ing mixed messages: research-based fact-checking the media portrayals of voice 
user interfaces for older adults. Human–Computer Interaction 38, 3-4 (2023), 
235–258. 

[92] Supriya Singh. 2001. Gender and the use of the Internet at home. New Media & 
Society 3, 4 (2001), 395–415. 

[93] Timothy Sohn, Kevin A. Li, William G. Griswold, and James D. Hollan. 2008. 
A diary study of mobile information needs. Conference on Human Factors 
in Computing Systems - Proceedings (2008), 433–442. https://doi.org/10.1145/ 
1357054.1357125 

[94] Ewan Soubutts, Amid Ayobi, Rachel Eardley, Kirsten Cater, and Aisling Ann 
O’Kane. 2021. Aging in Place Together: The Journey towards Adoption and 
Acceptance of Stairlifts in Multi-Resident Homes. Proceedings of the ACM on 
Human-Computer Interaction 5, CSCW2 (2021). https://doi.org/10.1145/3476061 

[95] Ewan Soubutts, Elaine Czech, Amid Ayobi, Rachel Eardley, Kirsten Cater, and 
Aisling Ann O’Kane. 2023. The Shifting Sands of Labour: Changes in Shared 
Care Work with a Smart Home Health System. Conference on Human Factors 
in Computing Systems - Proceedings (2023). https://doi.org/10.1145/3544548. 
3581546 

[96] Brodrick Stigall, Jenny Waycott, Steven Baker, and Kelly Caine. 2019. Older 
adults’ perception and use of voice user interfaces: A preliminary review of the 
computing literature. ACM International Conference Proceeding Series (2019), 
423–427. https://doi.org/10.1145/3369457.3369506 

[97] Yolande Strengers, Melisa Duque, Michael Mortimer, Sarah Pink, Rex Martin, 
Larissa Nicholls, Ben Horan, Alicia Eugene, and Sue Thomson. 2022. "Isn’t 
this Marvelous" Supporting Older Adults’ Wellbeing with Smart Home Devices 
Through Curiosity, Play and Experimentation. DIS 2022 - Proceedings of the 
2022 ACM Designing Interactive Systems Conference: Digital Wellbeing (2022), 
707–725. https://doi.org/10.1145/3532106.3533502 

[98] Lucy Suchman. 2011. Practice and its overflows: reflections on order and mess. 
Tecnoscienza–Italian Journal of Science & Technology Studies 2, 1 (2011), 21–30. 

[99] Xinru Tang, Yuling Sun, Bowen Zhang, Zimi Liu, RAY LC, Zhicong Lu, and Xin 
Tong. 2022. "I Never Imagined Grandma Could Do So Well with Technology". 
Proceedings of the ACM on Human-Computer Interaction 6, CSCW2 (2022), 1–29. 
https://doi.org/10.1145/3555579 

[100] Anja Thieme, Madeline Balaam, Jayne Wallace, David Coyle, and Siân Lindley. 
2012. Designing wellbeing. Proceedings of the Designing Interactive Systems 
Conference, DIS ’12 (2012), 789–790. https://doi.org/10.1145/2317956.2318075 

[101] Peter Tolmie, Andy Crabtree, Tom Rodden, Chris Greenhalgh, and Steve Benford. 
2007. Making the home network at home: Digital housekeeping. ECSCW 2007 -
Proceedings of the 10th European Conference on Computer Supported Cooperative 
Work September (2007), 331–350. https://doi.org/10.1007/978-1-84800-031-
5{_}18 

[102] Peter Tolmie, James Pycock, Tim Diggins, Allan MacLean, and Alain Karsenty. 
2002. Unremarkable computing. April 2002 (2002), 399–406. https://doi.org/10. 
1145/503376.503448 

[103] Sarah Turner, Jason R.C. Nurse, and Shujun Li. 2022. "It was hard to find the 
words": Using an Autoethnographic Diary Study to Understand the Difficulties 
of Smart Home Cyber Security Practices. Conference on Human Factors in Com-
puting Systems - Proceedings (2022). https://doi.org/10.1145/3491101.3503577 

[104] Niels van Berkel, Sujay Shalawadi, Madeleine R Evans, Aku Visuri, and Simo 
Hosio. 2023. A Longitudinal Analysis of Real-World Self-report Data. In IFIP 
Conference on Human-Computer Interaction. Springer, 611–632. 

[105] Nervo Verdezoto, Naveen Bagalkot, Syeda Zainab Akbar, Swati Sharma, Nicola 
MacKintosh, Deirdre Harrington, and Paula Griffiths. 2021. The Invisible Work 
of Maintenance in Community Health: Challenges and Opportunities for Digital 
Health to Support Frontline Health Workers in Karnataka, South India. Pro-
ceedings of the ACM on Human-Computer Interaction 5, CSCW1 (2021), 1–30. 
https://doi.org/10.1145/3449165 

[106] John Vines, Roisin McNaney, Rachel Clarke, Stephen Lindsay, John McCarthy, 
Steve Howard, Mario Romero, and Jayne Wallace. 2013. Designing For- and 
With- Vulnerable People. Conference on Human Factors in Computing Systems 
- Proceedings 2013-April (2013), 3231–3234. https://doi.org/10.1145/2468356. 
2479654 

[107] John Vines, Gary Pritchard, Peter Wright, Patrick Olivier, and Katie Brittain. 2015. 
An age-old problem: Examining the discourses of ageing in HCI and strategies 
for future research. ACM Transactions on Computer-Human Interaction (TOCHI) 
22, 1 (2015), 1–27. 

[108] Shengzhi Wang, Adoniah Carmeline, Beth Kolko, and Sean A Munson. 2024. 
Understanding the Role of Technology in Older Adults’ Changing Social Support 
Networks. Proceedings of the ACM on Human-Computer Interaction 8, CSCW1 
(2024), 1–28. 

[109] Premila Webster and Keith Neal. 2022. The ‘cost of living crisis’. 44, 3 (2022), 
475–476. 

[110] Netta Weinstein and Daniel Stone. 2014. Need Depriving Effects of Financial 
Insecurity: Implications for Well-Being and Financial Behaviors. Journal of 
Experimental Psychology General (2014), 1–2. 

[111] Mark Weiser and John Seely Brown. 2001. The coming age of calm technolgy.pdf. 
(2001). 

[112] Daniel Welsh, Kellie Morrissey, Sarah Foley, Roisin McNaney, Christos Salis, 
John McCarthy, and John Vines. 2018. Ticket to talk: Supporting conversation 
between young people and people with dementia through digital media. Con-
ference on Human Factors in Computing Systems - Proceedings 2018-April (2018), 
1–13. https://doi.org/10.1145/3173574.3173949 

https://doi.org/10.1145/3290605.3300531
https://doi.org/10.1145/3290605.3300531
https://doi.org/10.1145/3056540.3056553
https://doi.org/10.1145/3056540.3056553
https://doi.org/10.1080/19361653.2019.1685057
https://doi.org/10.1145/3373759
https://doi.org/10.1145/3185591
https://doi.org/10.1145/3185591
https://doi.org/10.1080/00918369.2016.1247539
https://doi.org/10.1080/00918369.2016.1247539
https://doi.org/10.1016/j.ijhcs.2017.06.005
https://doi.org/10.1016/j.ijhcs.2017.06.005
https://doi.org/10.1145/3342775.3342803
https://doi.org/10.1145/1357054.1357125
https://doi.org/10.1145/1357054.1357125
https://doi.org/10.1145/3476061
https://doi.org/10.1145/3544548.3581546
https://doi.org/10.1145/3544548.3581546
https://doi.org/10.1145/3369457.3369506
https://doi.org/10.1145/3532106.3533502
https://doi.org/10.1145/3555579
https://doi.org/10.1145/2317956.2318075
https://doi.org/10.1007/978-1-84800-031-5{_}18
https://doi.org/10.1007/978-1-84800-031-5{_}18
https://doi.org/10.1145/503376.503448
https://doi.org/10.1145/503376.503448
https://doi.org/10.1145/3491101.3503577
https://doi.org/10.1145/3449165
https://doi.org/10.1145/2468356.2479654
https://doi.org/10.1145/2468356.2479654
https://doi.org/10.1145/3173574.3173949


Hidden Opportunities for Elder Living CHI ’25, April 26–May 01, 2025, Yokohama, Japan 

[113] B-M Wikström. 2000. Visual art dialogues with elderly persons: effects on 
perceived life situation. Journal of Nursing Management 8, 1 (2000), 31–37. 

[114] Michael Wilson, Julie Doyle, and Gerry McTaggart. 2015. Designing stress man-
agement interventions for older adults to improve wellbeing. ACM International 
Conference Proceeding Series (2015), 307–308. https://doi.org/10.1145/2783446. 
2783624 

[115] Muhe Yang and Karyn Moffatt. 2024. Navigating the Maze of Routine Disruption: 
Exploring How Older Adults Living Alone Navigate Barriers to Establishing 
and Maintaining Physical Activity Habits. In Proceedings of the CHI Conference 
on Human Factors in Computing Systems. 1–15. 

[116] Wei Zhao, Ryan M. Kelly, Melissa J. Rogerson, and Jenny Waycott. 2023. Older 
Adults Using Technology for Meaningful Activities During COVID-19: An 

Analysis Through the Lens of Self-Determination Theory. Conference on Human 
Factors in Computing Systems - Proceedings (2023). https://doi.org/10.1145/ 
3544548.3580839 

[117] Wei Zhao, Ryan M Kelly, Melissa J Rogerson, and Jenny Waycott. 2024. Older 
Adults Imagining Future Technologies in Participatory Design Workshops: 
Supporting Continuity in the Pursuit of Meaningful Activities. In Proceedings of 
the CHI Conference on Human Factors in Computing Systems. 1–18. 

[118] Chengmin Zhou, Wenjing Zhan, Ting Huang, Hanxiao Zhao, and Jake Kaner. 
2023. An empirical study on the collaborative usability of age-appropriate smart 
home interface design. Frontiers in psychology 14 (2023), 1097834. 

https://doi.org/10.1145/2783446.2783624
https://doi.org/10.1145/2783446.2783624
https://doi.org/10.1145/3544548.3580839
https://doi.org/10.1145/3544548.3580839

	Abstract
	1 Introduction
	2 Related Work
	2.1 Older Adults Adopting Technology in the Home
	2.2 Older Adults' Use of Financial and Energy Technology
	2.3 Wellbeing Technologies for Older Adults

	3 Methodology
	3.1 Data Collection
	3.2 Household Roles
	3.3 Data Analysis

	4 Cost Saving Strategies with Technology
	4.1 Digital System Breakdowns and Failed System Digitisations
	4.2 Individual Strategies Inside the Home
	4.3 Shared Strategies Inside and Outside of the Home

	5 Discussion
	5.1 Supporting Unplanned and Hidden Costs
	5.2 Integrating and Supporting Shared and Social Mechanisms to Facilitate Digital Engagement
	5.3 Mitigating Wellbeing Costs for Older Adults

	6 Limitations
	7 Conclusion
	Acknowledgments
	References



