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Although the use of voice assistants to support older adults at home shows promise, little is known about
how the next generation of these devices, which also include displays, can support health and care
needs. This question has become more important during COVID-19, when issues of social isolation for
older adults have been exacerbated. During social distancing measures in the UK, eleven older adult
households (16 participants) were interviewed before receiving an Amazon Echo Show, shortly after
receiving it, and after three months of use. We identify ways in which this multi-modal device is used by
people in social isolation to support social, care, and information needs in the home. We frame these
findings within the growing research area of smart homes for health and care, and provide implications
for the adoption, use and acceptance of these devices to support aging in place together.
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1 INTRODUCTION

The impact of the COVID-19 pandemic on people's lives across the globe has been
unparalleled [49]. The pandemic has put a spotlight on the importance of supporting health,
wellbeing and care needs within the home, especially for those who do not have immediate
access to the people and resources that they normally would. Social distancing during the
pandemic is linked with social isolation, which occurs when people have "limited contact with
others" (p. 241) [87]. At the outset of the 2020 pandemic in the UK, some adults were
instructed to reduce face-to-face engagement with other people, including family and friends,
and therefore become more physically and socially isolated. These “shielded” adults were
people who are at serious risk of illness during the pandemic due to being
"immunocompromised or hav[ing] chronic conditions," and this included older adults [4]. The
act of shielding fostered a unique self-imposed social isolation for individuals and households,
which is predicted to have long-term negative consequences on people's health and their own
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social efficacy (the ability of a person to collaborate with others for their own, or another
person's benefit) [67].

The pandemic exacerbated a problem common to older and vulnerable adults, social
isolation [12,22,42,67,84], with further restrictions on their physical and social efficacy, both
self-imposed and due to circumstances outside of their control. This situation risks worsening
existing health inequalities for specific demographics (e.g. culturally and linguistically diverse
shielded people, who often depend on their wider community to support their physical and
social wellbeing [38]). As shielded adults were recommended to isolate alone at home, we
look to the home itself where self-isolation is enacted and experienced in order to investigate
how technology can support older people here.

Smart homes and voice assistants hold great potential for helping people to live well at
home. Recent research has shown how smart speakers such as Amazon's 'Echo’ devices have
been used to support older adults in their homes to live independently and support their own
health and wellbeing [1,13,16]. The HCI community has also taken a focused view of the ways
in which this technology is used, mis-used and abandoned by older adults (e.g. [43]), and in
particular why this technology is abandoned more commonly in shared spaces [83]. Smart
home technology that is shared in the home has also been discussed in relation to the roles of
family caregivers in the home [26], how privacy is preserved there [30], and how technology
can be used by non-owners to support the health and wellbeing of the people around them
[17]. Studies published at the outset of the 2020 pandemic also highlight opportunities for
design to support health and wellbeing using smart speakers, chatbots or voice assistants (e.g.
Amazon's 'Alexa"), during the pandemic (e.g. [50]).

In this study, we take an approach that builds upon the opportunities for smart home
technology to support health needs by examining the use of a next generation smart speaker
with embedded display, the Amazon Echo Show, by older adults social distancing in the UK.
The Echo Show (an Amazon 'Alexa’ device with a screen) provides a unique context, extending
existing studies on voice assistants in this area and adding a visual medium, which has been
reported to enhance social interaction in other health and care settings [73]. We interviewed
eleven households (16 participants) before they received the device, shortly after initial use
and after three months of use in order to understand their individual and shared social
isolation contexts and how the Echo device impacted each home. Through investigating the
shared use of the device, we discuss how the Echo Show helped the wider household to
support their interpersonal care relationships, seek and navigate important and mundane
information online, and step in as an online social presence to make residents feel less isolated
during COVID-19 lockdown isolation conditions . In this study, we focus on experiences of
health, care and wellbeing during the pandemic of both the individual (self-care) and
collective (shared care) in each household, to explore the efficacy of a novel, multimodal voice
assistant with screen in delivering effective health and care in home environments. Our
findings explore how the Echo Show provides social, care and information facilitation support
to shared households who are isolated, which in turn supports their ability to look after one
another, through making use of the device. We contribute to smart home health and care
CSCW research by examining the use of voice assistants for health and care in households and
describe novel, shared approaches for using voice assistants in the context of social isolation.

2 RELATED WORK
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This section scopes contributions within the voice assistant literature and adjacent work in
trust and social presence, that frame our contributions for this paper. We examine existing
work here on how social presence and social tension arise in shared settings with a voice
assistant present; how trust is fostered in smart home technology, with a focus on care
(motivating our work); research conducted since the outset of the COVID-19 pandemic
around the use of voice assistants (published from March 2020 to October 2021); and existing
work regarding how the social presence of voice assistants can foster human-to-human
communication.

2.1 Social Impact of Voice Assistants

Voice assistants (VAs) are devices which allow their users to converse, ask questions, and
obtain information simply by speaking to the device [61]. Often a trigger word is used to wake
the device and begin a conversation. VAs are not confined to the mobile device landscape (e.g.
Siri on iPhones) and can also be integrated as standalone, fixed devices that are a part of
people's homes. The current commercial leader is the Amazon Echo [28]; an Alexa-enabled
smart device that has been the source of academic attention as a socio-technical component
of households (e.g. [3]).

Research shows that voice assistants have been used extensively as shared (communal)
devices within the home. Porcheron et al. [60] discusses challenges of VA use within multi-
person households, in situations such as when conversational breakdowns occur. In these
situations, a multi-person family might try to engage in conversation with the device at the
same time. As voice assistants only respond to one person at a time, this can cause
interpersonal tensions as well as difficulty operating the device if it is receiving conflicting
commands [60]. As the device can also only respond to one command at a time, many
conversational interactions are missed and as such, fully multi-person interactions with the
device cannot occur. A study by Fuentes et al. [27] suggests moving away from 'scripted’
interactions, with a single person speaking to the device at once and instead, developing the
technology to support open-ended conversations with multiple actors. Other findings [11,29]
demonstrate how this lack of support for multi-person conversations has implications for
family interactions, for instance where parents and their children are trying to use a voice
assistant for different purposes (e.g. parents running errands, shopping and children wishing
to play games on the device) causing tension [10].

However, VAs show much potential for health and care support for shared devices,
including the shared use of voice assistants that facilitate care, for example amongst families
with mixed visual ability [80] stroke survivors [2] compensating for physical and cognitive
impairments and people living with Parkinson’s [24]. Similarly, recent studies discuss how
VAs provided an opportunity to better engage with marginalised groups (e.g. older adults, the
differently abled), who may otherwise struggle to use non-voice based technology [72].

Older adults and the people they live with both make use of and also abandon care
technology in their homes [83]. Research on voice assistants has explored how older users
show varying levels of satisfaction with sharing their health data with clinicians or other
family members/friends, dependent on their ability to secure their own privacy, retain
autonomy and sustain their own quality of life [76].
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Beyond this, studies have also shown the negative sides of using VAs for positively-
intentioned health and wellbeing support, where they have been over-relied upon (e.g. by
adults of all ages to tailor and personalise content in different multimedia formats [40]),
caused nuisance to other adults or arguments, when many household members talk over one
another to ask the device a question [65]. Similarly, Liu et al. discuss how some VAs, whilst
well intentioned for supporting shared caregiving can in fact, increase the cognitive load on
already burdened informal family caregivers [40]. Despite these everyday uses, they have also
been used for the care of people with Parkinson’s, to help understand complex symptoms and
disease progression [46].

These studies show how VAs can support individual and shared health and wellbeing
situations in people's homes, but there is also the ability for these devices to be mis-used and
there are trade-offs when considering decisions that need to be made between serious and
non-serious use (e.g. between using the device for leisure or practicality, having simple
conversations or trying to ask more complex queries of the device). As a result, tensions can
arise between one person and the device or between multiple people within the same home
and a VA, due to the lack of functionality for supporting more complex, voice-based
interactions. It is of interest within our study to investigate whether these or similar tensions
will arise in our research context of social isolation and how the Echo Show will impact the
burden of caregiving in the home space.

2.2 Developing Trust in Voice Assistants

Fostering trust in new technology during a pandemic poses a unique challenge, considering
other people cannot physically be present to support its adoption and use. Trust in smart
home technology has been shown to be fostered between different devices and older adults
through the device being able to provide reliable, predictable actions that help people to
conduct everyday, mundane household duties such as washing, cleaning or cooking [32]. In
contrast, a study of technology use in residential care settings showed that older adults who
lived with non-wearable sensors (e.g. wall-mounted devices that detect motion, falls),
reported greater trust in this technology when they could interact with other residents to
discuss the technology. These shared conversations helped to foster greater trust in the
devices through dispelling negative self-perceptions [17]. The shared and communally
discussed use of technology in different living spaces has fostered greater adoption of smart
home technology, increasing independence and supporting aging in place [32].

For older adults, much aging in place literature focuses on technology that supports
connecting them with friends, family and caregivers (either formal or informal) [33,37,55,69].
However, older adults report issues with adoption and ultimately, trust in smart home
technologies, if they feel that the use of technology is not reciprocated by others around them
[6]. Caldeira etal. [17] build on this, reporting how negative perceptions arise for older adults
in care settings when a new technology is thrust upon them, as opposed to trust being built
incrementally, through sustained use [77]. In addition, research on multi-generational
households show that adult children, spouses and other live-in or live-out residents can
impact misuse, non-use and adoption of health and care technology [6,33,37]. As a result, it is
of benefit then to consider how factors such as trust in VAs and other devices, develops at an
individual level (e.g. for a person who is isolated), in order to gain a situated understanding
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of the wider, more complex process of adoption and acceptance of VA technology for health
and care that is influenced by others.

2.3 Technology Use and COVID-19

The pandemic provides a context through which to understand the unique circumstances in
which technology is used (or used differently). Research has explored the mediums through
which investigations into the home are conducted, for example, through studying technology-
mediated support, where health and care is managed in isolation online, through remote
consultations and patient diagnostics, as opposed to face-to-face contact [37]. These
pandemic specific novel and shared approaches changed the way people engaged with
healthcare, from doctor appointments to emergencies. Experiences of long-term health
conditions in demographics such as isolated older adults were also shaped by engagement
with technology and services during the pandemic [23,48,90].

Studying the use of technology also changed during the pandemic as study protocols and
research methods were able to engage groups of people with more diverse health and care
needs. These include, for example, recruiting older adults with low vision who, before the
pandemic, may have been excluded from research into technologies because they require
greater visual support, but who are now being more broadly considered and supported e.g.
through providing visual aids during research studies [90]. Studies such as Kendall et al.'s
[31] and Seetharaman et al.'s [72], were able to engage with marginalised populations to
identify opportunities to use VAs in communities in the global south and to better understand
how a greater range of people engage in VA technologies for purposes such as community
connectedness and education.

The pandemic offered a unique lens to look at the in depth use (and shared use) of a
multimodal VA to support health and care with older adults social distancing in their home.
This is in line with previous studies of smart homes for health and care emphasise the need
to avoid smart home technology design that simply follows trends in popular culture, in order
to conduct in-depth investigations into the impact of technology on people's everyday lives
[88]. Within the context of increased need and more time spent at home, the lived and shared
experiences with this technology can be examined in detail during a time of social distancing.

2.4 Social Presence and Voice Assistants

The CSCW and HCI literature describes the phenomenon of "social presence" broadly. Pereira
etal, for example, define it as "the sense of being with another [human being]" (p. 1450) [58].
Others define the phenomenon in greater detail, stating that it is the "human-like qualities” of
atechnology that "embody" social presence within a specific device [34,89]. Efforts to provide
these embodied human characteristics that enable greater social presence reportedly range
from giving devices artificial limbs (i.e. robots) [34] to replicating the human face [86] and
voice [89].

Others also identify specific ‘parameters’ to social presence, or degrees to which social
presence is apparent within a particular technology. Lee et al. [39] describe a set of degrees
to which a technology has ‘similarity’ to another person's personality and thus, the greater
the similarity, the stronger the perceived social presence. Cho et al. [20] describe factors such
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as the device owner's gender and the degrees of trust shown by a person, which affect the
perceived strength of the social presence for a given technology. The design of the technology
itself also appears to be a factor in the strength of the social presence. In Lee's study, male
participants perceived a stronger social presence from a smaller device screen (reported as
being less imposing) as opposed to female participants who identified a stronger sense of
social presence from large screen devices. In Cho's study of voice assistants, vocal quality of
the VA was again noted as influencing trust, which in turn resolved into a stronger sense of
social presence, the more the device was trusted.

Interestingly, work in the CSCW domain, focusing on group-based perceptions of social
presence in different technology settings (outside of VAs), has revealed that a stronger sense
of social presence is perceived dependent on the degrees to which the agent becomes
involved in a group's activities [39,58]. Specifically, in a study by Shamekhi et al. [5] of shared
use of voice assistants, participants detailed a number of factors that influenced the strength
of the 'presence’ of the technology, such as the amount of time spent in that setting with the
device, the number of successful interactions, and the ways in which the device could interact
with participants (modality e.g. screen, voice, arms, legs etc.).

However, the factor that most strongly influenced ‘presence’ of a technology was when the
device was assigned a human name [5]. It is here that this study's own research begins to
intersect the existing work on social presence found in voice assistants. The understanding of
social presence by Shamekhi et al [5]., also directly informs our understanding and research
approach; acknowledging that shared perception of social presence is the sense that other
intelligent beings co-exist and interact with people, even if those beings are non-humans. The
lived and shared experiences of the ‘presence’ of a multi-modal voice assistant can be
examined in detail during a time when almost all health, care and wellbeing needs are being
experienced and actioned at home by older households. Therefore, understanding the impact
of social presence can lead to an understanding of the boundaries between the social presence
imbued by e.g. voice assistants, and the social presence innate to human-human
communication. This can help digital health and care designers to build more appropriate
conduits for social engagement rather than technology driven social presence.

We build on work that has shown how health and wellbeing studies have shown the need
to evaluate different healthcare interventions at different points in time [57] e.g. pre- and
post-installation, for the research and design of novel technologies [7], where health and
wellbeing interventions are well documented [14]. A deeper understanding can be gained
from studying VAs before and after installation, balancing between looking at users [33] and
at the technology [63].

Consolidating this existing literature, we propose the following research question: 'How can
multimodal voice assistants impact the day to day health, care and wellbeing of household
experiencing shared isolation circumstances?’

3 METHODOLOGY

We conducted a qualitative study of how households with socially isolated older adults use
Amazon Echo Show devices during the COVID-19 pandemic in the UK from March to August
2020. 16 participants from older households were recruited for a three-part interview study
to investigate health, wellbeing and care practices in each home.
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3.1 Recruitment

11 households were recruited that had either an older adult, aged 65+ or a vulnerable
person of working age and above, aged 50+. Up to three additional adult (18+) members of
the household could also be involved in the study (the maximum number that the
researchers could financially reimburse for their time), and included people such as live-in
carers and live-out adult children who provided care remotely. Some residents who lived in
a household but did not take part in the study (e.g. those under 18) were discussed
anecdotally.

Participants first expressed interest through seeing one of our online advertisements,
contacting our partner charity organisation (see Acknowledgements), or through viewing
our recruitment brochure. Interested participants contacted the research team via email or
telephone contact information, provided in the recruitment materials. Once decided that
they would like to take part in the study, participants were provided online informed
consent documentation (participant information sheet, consent form and demographic
questionnaire?) to read through and complete, before the study could begin. This research
received institutional ethics (IRB) approval from [blind for review].

It is important to note that we wished to capture shared isolation experiences and not
those of individuals, to study the collective use of Echo Show in a shared isolation context.
Therefore, the households with the greatest number of residents living together were
selected to provide greatest insight into the lived and shared experiences of the Echo Show.
Table 1 (below) details each Household ID, which interviews participants took part in, their
assigned pseudonymised name in this study, a brief description of their role in each
household, and their self-identified age, gender and ethnicity. All participants were
reimbursed £10 in shopping vouchers for each hour of interview time they completed,
including extended household members (live-out), as well as the household being
compensated with Echo Show device at the end of the study.

Table 1. Participant demographic information.

Househ Interviews Name Role Age Gender  Ethnicity

old ID

H-A Pre, Post, Alan Describes himself as "Britain's 68 M White
Exit oldestlab rat”, keenly takes partin

clinical trials, embraces new

technology having previously had

cancer and pulmonary condition.

Travels around the world, house-

sitting with his wife.

H-B Pre,Post  Bisma Live-in carer for his aunt (68), Not M Indian

during the pandemic; providing specified

her daily meals, company

specified and connecting her with

friends. He has bought her smart

1 Filling in specific demographic questions in this form was optional and at the discretion of each participant.
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Househ Interviews Name Role Age Gender  Ethnicity
old ID
devices to keep her connected to
others.
H-C Pre, Post, Ceri Normally lives alone, but has ason 70 F White
Exit who has stayed with her during

the UK lockdown. Keeps a

small social circle and has diverse
hobbies from knitting to cleaning
for “grand houses” in the UK.

H-D Pre, Post, Debbie Device owner. Drug and alcohol 52 F White
Exit rehabilitation worker. Lives with
and self-manages her Type II
diabetes. Keen swimmer.

Struggled during the UK lockdown
to maintain physical activity.
Caring for older mother in her 80s
who lives with her due to the
pandemic.
Pre, Post Derek Techno-enthusiast and spouse of 55 M White
Debbie. Initially set up the Echo
Show in their home. Keen to
embrace new tech and works in
software development.
H-E Pre, Post, Erin Choir singer and self-described 63 F White
Exit "people person". Prefers visual
communication with others due to
self-described high anxiety from
the UK lockdown. Formerly a body
posture coach, keen on movement,
exercise and body language.
H-F Pre, Post, Frances A healthcare technology 59 F White
Exit developer. Likes finding out about
new ways to “fortify” her home.
High-risk from COVID-19, so has
compromised on lifestyle, which
she hopes to retain through using
the Echo Show.
H-G Pre, Post, Guang Keen storyteller and teacher. Likes 51 M South
Exit engaging with others but has Asian
recently moved to a new city
before lockdown, so has struggled
to find new people. Describes how
living with anxiety and depression
is exacerbated due to COVID-19
lockdown conditions.
H-H Pre, Post, Hetty Device owner. Activist and mother 68 F White
Exit of a family of seven. Lives with
multiple chronic conditions and
uses a stair lift to support her
mobility.
Post Henry Spouse of Hetty. Supports her care 65 M White
in their home, Not along with their
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Househ Interviews Name Role Age Gender Ethnicity
old ID

adult children. Keen technology
specified adopter.
H-I Pre, Post, Isaac Former nurse and healthcare 65 M White

Exit consultant. Keen to adopt new
technology to look after his own
health and his wife's who he is
looking after during the lockdown.

H-J Pre, Post, Jemila Regular church-goer (pre- 80 F Afro-

Exit pandemic) and former nurse. Caribbean
Lived with chronic anxiety due to
the pandemic and reduced social
contacts. Cared for on alternating
schedule by daughters.

Post, Exit  Jani Manages a local society to provide Not Not Afro-
care to BAME groups. One of 3 specified specified Caribbean
carers (daughter) for Jemila.

Pre, Post  Jala Works as a lecturer and part-time Not Not Afro-
paid carer. Also an informal carer specified specified Caribbean
and one of 3 daughters of Jemila.

H-K Pre, Post, Kelly Device owner. Worked in care for 61 F White
Exit many years and has experience of
different types of care delivery.
Pre,Post  Kilian Spouse of Kelly. Interested in new 68 M White

technology, nature and wellbeing.

Not all residents were able to take part in all interviews due to either health or time
commitments, and these are labelled in the findings as: "PRE" (pre-installation of Echo Show),
"POST" (up to 3 weeks after installation of Echo Show) and "EX" for Exit (at 2-3 months after the
installation of the Echo Show in households) interviews.

3.2 Interview Procedure and Data Collection

To prepare participants to take part in the study, we provided YouTube videos2 which
would brief participants on how the study would run. Semi-structured interviews allowed for
in-depth conversations which took place between the researcher and each participant over
the telephone. Telephone calls were selected over videoconferencing (e.g. Skype/Zoom), to
cater for participants' differing levels of digital literacy and comfort with technology, and to
make use of the ubiquity of telephone connections in our study's demographic. Participants
were interviewed sometimes individually and sometimes together, depending on that
household's preference at the time of the interview and lasted from 13 minutes - 60 minutes.
Interviews were recorded and transcribed verbatim after each interview took place.

The three interviews that households took part in were structured according to "pre-
install" (prior to getting the Echo Show device), "post-install” (a second interview conducted
up to 1 week after the households received the Echo Show) and "3 month" (up to 3 months

2 [Link anonymised for review].
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after receiving the Echo Show). The intent with this strucure was to capture longitudinal
experiences of the use and changes in shared practises with the Echo Show over a longer
duration of the lockdown than just weeks at a time. Whilst this structure did not inform our
later thematic analysis, we acknowledge that the pre-install interviews allowed us to gather
unique snapshot of households' technology experiences right at the start of the first COVID-
19 pandemic lockdown, that contrasted the latter accounts. These pre-install interviews
allowed us to examine the household context before the technology was deployed, focusing
on each household's lifestyle and their expectations for the Echo Show device (e.g. "Can you
tell me about a typical day in your home?", "How useful do you expect the Echo Show device
to be?"). After this interview, participants were mailed an Echo Show device for use in the
study. Post-install interviews up to three weeks after the device arrived provided us with an
understanding about the initial reactions to the Echo Show devices, how they had learned
how to use it, given minimal instruction and their expectations during the "out-of-box"
experience [46] (e.g. "What were your initial reactions to the device?" and "Have you used the
device to support your health or wellbeing yet?"). Exit interviews with participants were
captured after 2-3 months of use of the technology. During exit interviews, participants were
asked questions regarding their use of the device over a longer timeframe, whether any
adjustments had been made to the way they used the Echo Show as well as their expectations
for living with the device in the coming year (e.g. "Has your use of the device been as
expected?”, "Has anything changed about the way you are using the device?", "What are you
mostly using the device for now?").

3.2 Data Analysis

Data analysis took place between all authors and was led by the first author. NVivo
(qualitative data analysis software) was used to organise themes and to perform an inductive
thematic analysis on the interview transcripts. Pre, post and exit interviews were inductively
analysed to develop themes that could be iterated upon and developed further, following an
inductive thematic analysis methodology [21]. Authors developed low-level codes that
reflected the data from our interview transcripts. Initial codes were then discussed and
higher-level codes were synthesised that reflected cross-cutting themes between interviews.
The experiences of each member of each household was considered, which reflected the
experiential use of the Echo Show devices. Similarities and differences between participants’
experiences in each household were reviewed in order to develop trends (e.g. the need for
residents to keep up daily exercise and physical activity and the difficulty of this, during the
pandemic) and our final, higher-level themes were finalised, which focussed on all aspects of
health, care and wellbeing in the home, as these have been discussed together in the adjacent
literature that we have reviewed. The over-arching theme of 'facilitation’ was developed
which informed our understanding of the Echo Show's social presence, which we discuss
below.

4 FINDINGS

Our data analysis of the three interviews with each household yielded three over-arching
themes and sub-themes that informed our understanding of the use and acceptance of the
Echo Show devices in each home. These are: social facilitation, care facilitation and
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information facilitation. Apart from 4.1, the other subsections within this section are not
structured temporally (as in, when each interview took place), but instead focus on shared
themes from across the three interviews. 4.1, instead acts as a point of reflection for the latter
sections, to help ground and contrast people's technology experiences with their own devices
before they received the Echo Show for this study. We also highlight when, within our
findings, participants discuss aspects of health, wellbeing and care.

The social facilitation theme discusses how participants engaged in social interactions with
one another and with the Echo Show, within their households, and where points of tension
arose between people and the device individually or together, as a result of shared interaction
with the device. The care facilitation findings showcase how care activities were fostered
between people in the household, through the use of the Echo Show. We also show the
limitations of the device as a care facilitator, and how households automated their self-care
together, using the device. Lastly, the information facilitation theme discusses, more broadly,
the social impact of the device as a means of sourcing information to support care in the
household, of trusting that information and trusting the device to connect them to care
authorities, and how the device's overall reliability as a source of information is discussed,
that can be trusted and relied upon for self-care practices.

4.1 Pre-Echo Show Shared Self-Isolation Experiences

This section discusses households' social isolation experiences from in the pre-installation
interviews during the imposed self-isolation at the outset of the first COVID-19 pandemic
lockdown in the UK (starting March 18th 2020). These interviews captured strategies that
households deployed to stay socially connected, using their existing technology (e.g.
smartphones, laptops etc.) and the ways in which households tried to protect themselves and
practise care (in particular self-care) for one another, whilst also providing social support.

4.1.1 Changes in self and shared care activities. Participants discussed a range of shared
physical and social activities that they were involved in with others, before being isolated by
the lockdown, ranging from dinner parties ("[I usually] have friends coming round for a meal,
about twice a week"” - Ceri, PRE), group hobbies ('I'm part of a choir group, so do that twice a
week usually.” - Erin, PRE), to group exercise ("I did [a] swimming group before all this shit
kicked off!" - Debbie, PRE), and exercise with their household outside the home ("[husband]
and I used to workout together three times a week at the gym" - Frances, PRE). These accounts
show the diverse range of social activities that our households engaged in with friends,
acquaintances, and household members. These were often linked with aspects of health, care
and wellbeing, and they extended beyond mundane self-care activities, to shared health and
care practices as well.

These in-person experiences were contrasted against the ways in which participants had
begun to make use of digital alternatives to these social interactions, that were mediated
through their own smart devices. Nevertheless, participants described a sense of loss
(compared to the directness of person to person interaction, or the difficulty in making new
social connections online). Ceri describes; "it just isn't the same. Something's missing...” (Ceri,
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PRE) in relation to the loss of face-to-face contact with her extended family during the
lockdown. Similarly, Erin describes: "it's a different interaction [on Zoom] [..] I think you
interpret people's body language when they're in the same room as you.” (Erin, PRE). Guang,
having recently moved to a new city, discussed the drawbacks of not having a pre-established
social network and living alone during the start of the lockdown, which greatly affected his
ability to network with colleagues at work and make new connections, or to establish new
friendships physically or digitally: "lonely, yes. [...] But I don't think that's easy to do at first, to
[find new friends]. [...] I mean the university's very good at talking to new starters [but], I think
you miss [out on] something. [When first moving to the new city] it was very dark. I just [...]
[couldn't] take on the day." (Guang, PRE). Here, Guang describes how his lack of exposure to
new social contacts, followed by the enforcement of strict restrictions through the lockdown
resulted in a significant negative impact on his mental health, despite his workplace trying to
support his arrival through technology.

4.1.2 Changes in household care and wellbeing. Health and care practices (both self- and
shared) were compared with by participants against personal life experiences before the
lockdown took place, with what changed during the restrictions. This included some major
changes, for example, moving to care for relatives: "my aunt [...] I'd go to see her every day and
check she's ok [...] now, I'm living [with her] there [in her house] all the time, cooking, cleaning
.." (Bisma, PRE). However, smaller changes were also noted in relation to the ability to enact
shared care practices ("they [daughters, husband], sort of, help me with preparing my meals
and different things" - Hetty, PRE), as well as changes in the quality of shared care experiences
("I'll go and get [wife's] prescription most days now [...] [I] will pop it on the calendar [...] she's
shielding you see [...] before she would, or we'd both go out and get things together. Now we can't
of course.” - Isaac, PRE). In these cases, participants who may have had less care-focused
contact with their loved ones describe the investment of considerably more time into
providing care with restrictions in place, as well as changes in the fundamental ways that
shared care is practiced.

For digital-social engagement, most participants indicated that they regularly used a
“smartphone” (Kelly, Alan, Guang, Erin, Isaac, PRE), less commonly, a "tablet” (Ceri, Guang,
Hetty, Erin, PRE) or a "laptop" or desktop PC (Debbie, POST; Alan, Frances, Isaac, PRE). Some
households used older or non-digital technologies to stay in contact with people outside their
household: "I'll call up [using a landline telephone] [doctor] and check-in from time to time. We
go back you see, so while he's over in Guernsey, I can just drop him a line now..." (Alan, PRE) and
"we have an old rotary phone, my wife uses more than me [...] if you remember such things!"
(Isaac, POST). Some preferred the use of pen and paper letters over the use of digital devices;
"yes, I'll write [daughter, overseas] sometimes, she gets back to me, yes. [..] we don't call..”
(Jenny, PRE). However, participants also discussed the ways in which their use of online
services and their own devices changed to help combat the new curbs on their social lives:
"As soon as I wake up, I usually WhatsApp my daughter, my son-in-law and my son-in-law's
mum" (Ceri, PRE). Using social media and messaging applications for smartphones and tablets
was quite common for our participants, citing a range of online and mobile services that they
used during lockdown, including: "weekdays [...] for my job [...] Skype” (Guang, PRE), "Facebook
for my friends" (Hetty, PRE), "[the choir] is on Zoom now" (Erin, PRE).
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However, drawbacks to these tools were apparent fairly soon after they replaced in-person
social encounters:

4.1.3 Exercise experiences with technology. Exercise and the ability to socialise was impacted
too for participants during the lockdown, where online substitutions were not equivalent in
enjoyment to their offline counterparts: "I love swimming. Or loved it. [...] I have to shield in the
bloody house and the garden and that's my lot really. [...] I'm not a person that can lie on the
floor and start doing [online] yoga classes and stuff like that." (Debbie, PRE) and "well, it's all
online, I know and some people have these FitBits and do their workouts, [but] [...] that's not for
me, my highly flexible limbs don't have the concentration, or motivation [laughs].” (Alan, PRE).
The reasons for this lack of enjoyment was cited by participants too, where they described
e.g. technological fatigue: "well, I think there's only so much Joe Wicks [Youtube online] classes
I can take [...] before I go mad." (Frances, POST). This disillusionment at technology replacing
a shared physical activity between household members was also made difficult due to
shielding restrictions outside the home, where devices could not replace an experience, such
as taking a walk together: "We [Debbie, Derek] can't really go walk the dog together now [...]
and I can't really take a camera out with me [for Debbie to join in]." (Derek, PRE).

4.1.4 Information seeking expectations for Echo Show. During the beginning of the 2020 UK
lockdown, our isolated participants had to alter significant parts of their lifestyle, including
the everyday self-care and shared care activities. Our participants looked to technology to
support these activities—from the mundane cleaning tasks and informal social engagement,
to medication reminders and online searches for information—and had expectations for
positive benefits from the use of the Echo Show during social isolation.

Participants described frequently seeking out information and services online during the
early lockdown to mitigate their isolation where possible. Here, a participant speculated on
how they might source information from the Echo Show to reduce isolation and maintain
health-related safety: "I suppose it'd be useful [...] if you wanted to find places where you could
go outside. Where's safe and that [during the COVID lockdown], you could ask it" (Debbie, PRE),
whilst others speculated about know more on how the device could support personal
security: "I'd love it to tell me how it can secure my home..." (Frances, PRE. Some participants
theorised how the device could prompt them with health-related information they had input:
"if it [Alexa] was set at a predetermined time, ‘[Hetty], take your tablet’, and things like that, yes,
that would be brilliant.” (Hetty, PRE). Alan, Ceri and Isaac all echoed this sentiment in their
PRE interviews, saying that if Alexa was reminding them about their, or other people's,
medications in their households, this would significantly improve their care experiences
during the lockdown.

Participants who cared for others living with them during the lockdown described Echo
Show's possible use in providing input information about more mundane aspects of in-home
care: "yes, I think it will help me prioritise chores, cleaning, which will benefit [aunt] long-term."
(Bisma, PRE). Jenny's daughters described the disruption of their everyday in-person support
for their mother (“we see mum most days. One of us [her daughters] is always with her. [...]" -
Jala, PRE), and how they felt the voice modality of the device could replace her other device
use and supplement some of the more mundane aspects of support provided for her: “[I think]
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being able to just speak to something to navigate some of the things that are available will be
much easier [for her mother] than trying to use the keyboard and buttons [on computer, phone].”
(Jani, PRE).

4.2 Echo Show as a Social Facilitator

In the POST and EXIT interviews, participants described how the Echo Show device
facilitated, supported and enhanced social interaction for their existing shared activities,
including care and searching for information. Whilst there are overlaps from the social
activities described in this section with other activities described in both the ‘care’ (4.3) and
‘search’ (4.4.) themes below, in this section we focus predominantly on accounts from
participants which describe engagements in everyday individual and shared social activities
to specifically support their wellbeing, with support from the Echo Show device. In particular,
this section focuses on participants' wellbeing, especially their mental wellbeing through
making use of the device.

4.2.1 Changes in self and shared care activities. The Echo Show facilitated a range of social
activities in people's homes across the three month duration of the study. One participant,
Guang, took it upon themselves to learn more about the back-end functioning of the Echo
Show, and developed an Alexa skill to share with their friends and greet visitors to their home
(when social contact was able to resume): "It greets [them] as they enter like 'Welcome [friend]
to [Guang]'s home. How are you today.' [...] I used the Amazon Blueprint to make it." (Guang,
EX). Early on, during his initial interview, Guang described his enthusiasm for generating
social support amongst new neighbours when he invited them into his home: “Like [...] my
Indian neighbours. [...] there's an advantage and a disadvantage to different types of [technology
in the home] environment [...] and [ wish I could support that. [...] Make it work [better] for some
people who visit [me] to feel accommodated,” (Guang, PRE). Guang also took the skill
development further once he received the Echo Show and experimented more, thinking
further about ways to entertain new friends with this social interaction in his home: "I did
discover that there’s an option that you can actually create a story for my friends to follow, but
that one sound a little bit complicated, so I'm still working on it." (Guang EX). In this way, Alexa
was used as a playful intermediary to engage socially with other people in a shared setting,
which also sparked conversations: “[they'd] comment, something like 'ooh, look at that’
[laughs]” (Guang, EX). Building on Guang's activities between him and the device, we also see
the Echo Show benefitting established relationships and habits in the home, between people,
with Isaac using Echo Show to plan activities outside with his wife, as the lockdown
restrictions eased: "my wife and I think it's lovely, because we ask it what the weather's going
to be like before we go for a walk [...] it integrates into [the family] the more you use it." (Isaac,
EX).

The Echo Show also supported the social activities that participants felt had suffered from
being moved online due to the lockdown. For instance, its ability to support video calling
through its multimodal screen and voice capabilities returned participants a greater sense of
the embodied presence for others, which participants use here instead of e.g. text-based apps
used PRE-Echo Show: "it's real time [video], [so] you can see people’s faces, read their body
language” (Erin, POST). Although some participants struggled to immediately use all the
social functionalities supported by the Echo Show, ("I haven't investigated it fully [but] I like
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[that] you can facetime through it, I suppose just by saying. [..] It wouldn't have a camera
otherwise, would it?" - Ceri, POST), some found that it made calling others easier: "very easy to
follow. [...] It's very useful that obviously she [has] a touch screen. [...] Calling's a lot simpler.”
(Kelly, POST).

4.2.2 Echo Show as an interpersonal experience. Participants described in greater detail too,
how the device was shared not only with live-in residents, but with their extended household
as well, with Ceri describing her son's actions when visiting: "Oh, my son was mucking about
when he came in. [..] I think he might have been swearing at it. [...] making it say bad things.
[...] I said, ‘[son], behave yourself.”" (Ceri, POST). Erin described anticipating the enhanced
social engagement with her son through activities on the device: "[son]'s coming here again
tomorrow so I'm sure he will be asking it things and doing other things with it." (Erin, POST).
Probing as to the 'other things', Erin described using her tablet for antique jewellery shopping
and the added benefits of using the Echo Show with her son to attend online viewings of pieces
of jewellery: "I like to go to car boots and antique fairs and things like that [...] I think because
we’re so confined at the moment for shopping [..] it’s a bit like a virtual shop. [son] and I can
look at something in real time [on a video] call, which makes it a lot easier to shop.” (Erin, POST).
When asked why she prefers this method, as opposed to using online listing sites such as eBay,
Erin described the interaction between the Echo Show, herself and her son: "it’s real time, so
somebody is actually holding up the broach or the ring or whatever, and you get a better idea of
the quality of it rather than looking at a photograph. [...] [Then] [son] and I can say 'oh yeah, |
like that one.'[...] it's a better experience." (Erin, POST).

Other households who owned pets commented on the advantages of having the Echo Show
facilitate interactions between themselves and their animals. Erin and Hetty separately
reported their amusement at their birds responding with fully-formed words to Alexa's
speech, saying: "Oh yes, my [budgie] responds to her [Alexa]. Long conversations those two!"
(Erin, POST), "[I've tried] different things [with] the parrot and that, 1'd be really interested to
see how far those two could get if [I] just left them at it!" (Hetty, POST). Debbie and Derek
described using an Alexa skill to try and get vocal responses from their dog, and indeed using
this functionality as a form of entertainment and interaction between Debbie’s mother, the
device, and their dog: "We've been using that app [PetTalk skill] on Alexa... I'll get [husband,
Derek] and my mum to entertain the dog with it." (Debbie, POST). Whether human to human,
or human to animal, these interactions demonstrate positive social engagements fostered
through use of the device.

Participants described some of their mundane self-care activities that contrasted with their
earlier accounts of similar activities. The Echo Show is described as socially facilitating and
supporting self-care here. In one case, shared exercise for extended households, where family
members were separated due self-isolation, was supported through the use of the device. For
instance, Frances used the device to do a guided video workout whilst also on a call with her
partner remotely. She described how its voice and screen functionality could allow for the
avoidance of awkward social aspects of public exercise: "you’re doing it on your own in your
own home, you wouldn't feel intimidated by anybody, whereas I know if you go to the gym it can
be a bit intimidating. But, yeah, [with Alexa] where you can keep going back and repeating it,
and asking her to repeat it, which I thought was a good thing."” (Frances, POST). Contrasting
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this, Kelly’s previous experience working as a healthcare professional influenced her view on
the usefulness of Echo Show. She describes the perceived benefits of exercise support during
social isolation for someone older than herself, who would need a continued or guided
programme of exercise to follow (a routine) to be delivered for the device with another
person, to be able to give a lasting impact: "No, I don't have any challenges [using Alexa for
exercise]. The [online videos] you get are all fine. But then I'm relatively young and fit. [...] But
for an older person [...] Doing isolated exercise [...] really is of little benefit. You need to do an
exercise programme [...] with maybe a health visitor or [friend] [...] to be of any use to an older
person.” (Kelly, POST). Kelly's last point contrasts with the other accounts here, showing that
people understand that the device cannot simply be deployed for novel effect without
sustained human social facilitation present.

4.2.3 Echo Show as a source of social tension. We also see negative interactions between
people living in the same household (facilitated through Alexa) and negative interactions
between an individual and the Alexa device itself. Whilst the device provided opportunities
for social engagements and acted as a positive social actor itself, tensions also arose where
shared use of the device occurred. Debbie describes an interaction between herself, her
mother (who was temporarily shielding with her family) and the device: “she’s often asking it
various questions on things that she wants to know, or is trying to tell it to play her Latin music,
and [researcher] it's [expletive] awful listening to them because she talks to it too fast and it
never works, drives me up the wall." (Debbie, POST). This ongoing annoyance at the disjointed
interactions between the device and her mother caused Debbie to move the device to where
she could intervene: "it’s currently in the dining room because it’s where I'm working, and when
mum comes in now, I can just go alright - mum, slow down" (Debbie, POST). Guang and Alan
also experienced situations like this, with Alan describing impatience with the device when
conversations with it broke down: "you find yourself shouting [...] ‘play me the bloody music.”"
(Alan, EX). Guang describes how these frustrations could lead him to be mean to ‘her’: "She
doesn't hear sometimes [...] But, I get embarrassed. I couldn’t kind of shout it at Alexa - ‘Alexa,
show me the to-do list’ or something. [...] [laughs] No, that's too mean.” (Guang, EX).

In the situations described here, interactions with the agent (Alexa) showed frustration,
resulting from breakdowns as well as inciting frustration between household members in one
another. Nevertheless, Alexa continued to foster social engagement here, as an emotionally
oblivious non-human actor. This contrasts accounts in the previous section, that show that in
some cases, another human is required (or desired) to be present to ensure accurate or
prolonged use of the device.

4.3 Echo Show as a Care Facilitator

This theme focuses on the ways in which Echo Show was used by our participants to support
more clinically-related self-care and/or shared care in the home and as a result how the use
of the device impacts their health in the home. Whilst the findings in this section do not show
overt changes to participants' physical health (e.g. through their self-care routines in the
home), these findings show how the most positive impacts of using the Echo Show, benefit
our participants' mental health, through e.g. feelings of relief from their own anxieties about
their day to day health at home. Participants used the Echo Show in a variety of ways to
support their care at home, from contacting others to discuss healthcare, to automating
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previously manual care tasks using the device, to sharing in activities related to care by
including the device in everyday care-focussed routines.

4.3.1 Changes in self and shared care activities. Using the Echo Show to contact others about
their health, care or wellbeing (e.g. informal caregiving family members or clinicians) was a
common practise for many of our participants: "Oh yes, I call my daughters every day. Every
day. [...] They [...] look after me."” (Jemila, EX). During lockdown before receiving the Echo Show,
Jemila would make frequent calls to her doctor whenever she had even a minor problem with
her health, however Jani and Jala both described how the introduction of the device supported
their mother (who has low vision) with her health related queries that they would have
normally engaged with when they were able to visit her: "It was difficult. [...] We found out
she'd had these sort of panic calls that's she was making to the doctor [..] whenever [...] we
weren't around to help her out. [...] because they [GP] have an easy [to remember] number for
her.” (Jani, EX). With the introduction of the Echo Show, both Jani and Jala were able to video
call their mother and found that the calls to the doctors had reduced, which contributed to
their characterisation of the device as “part of our family”: "It's been.. I hesitate to say, but a
lifesaver. [...] It's been part of our family, in a way. [...] [those] panic calls [...] Nowhere near as
much now. [...] We can check in on her [using drop-in function on the device]." (Jala, EX). In
another household, the Echo Show is shown to be used to support conversations between
people directly, in this case, for Alan, between himself and a healthcare professional. Alan
described his use of 'her’ (Alexa) to call multiple doctors across different countries, all who
provide different medical expertise to him: "I used to have [one] really good GP and had a good
dialogue with him, [...] so I have others all around the globe who [help with] different problems,
back with [one GP] in Oz, and another I can get on the phone to, about cancer [...] I like that she
[Alexa] can store all their names, where they're at and I can get in touch [...] without my little
address book to hand." (Alan, POST). These accounts, which describe the Echo Show
facilitating both human-to-device interaction and human-human communication show that
the device can provide both relief (Jemila) and convenience (Alan) respectively to support
care in the home.

4.3.2 (linical limitations. Despite the aforementioned self-care benefits, the limitations of the
Echo Show in facilitating interpersonal health and care were also discussed, with participants
describing boundaries to what types of clinical interactions they would want through the
device ("I don't mind if it's just [arranging] an appointment. [...] but beyond that.." (Frances,
EX)). For instance, they did not want to receive sensitive, personal or 'bad news' from Alexa,
but would use the calling function to talk directly to a clinician: "If it was the bad stuff, I still go
to the GP [...] Don't want to ask the internet for that! [...] But I will use it [Alexa, to make the call]"
(Ceri, EX).

Some participants did not even want to use it for health calls, describing how its
qualities/functionalities, its placement in the home and its perceived purpose prevent it being
used for serious calls: I think that I see Alexa as part of a multitasking situation. So, because I
have placed Alexa in the kitchen that is where I'm most comfortable with her. And so therefore,
I'm on my feet. [...] But to receive a call from the doctor, to discuss how I'm feeling or if I'm ill, |
would prefer to have a sit down and I wouldn't use Alexa for that."” (Kelly, POST). Her partner
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Kilian agreed that a telephone call would be more appropriate in their household: "But I think
1'd just use my phone for that, to be truth[ful]." (Kilian, POST).

The accounts above amount to a lack of trust in the Echo Show when holding up the abilities
of a human clinician against the limits of the Echo Show. Contrasting these accounts though,
other households demonstrated greater confidence in the device bridging the gap between
people when care-related administrative tasks were required. Participants speculated on the
benefits (for them and for others e.g. health service providers) of letting Alexa convey
important or sensitive information about their health: “I'd be very happy if Alexa said in the
morning, ‘your blood tests are coming today [...] at what time would you like to be told?’ And
that would be a really useful thing" that would "take the load off the [GP] surgery” (Derek, EX).”
However, even Alan conceded that ‘she’ (Alexa) is not human enough to deliver bad health-
related news: “I worked in radio production for a number of years [...] voice is powerful. That's
why people listen to radio [...] She's [Alexa is] powerful with that, but for telling me something
like 'it's terminal [Alan]’, I don't know."” (Alan, EX).

4.3.3 Health and care automation. Other uses of the Echo Show also focussed on the
automation of previously manual self-care and shared care activities to support self and
shared care in households. Before the Echo Show, non-digital tools (e.g. Isaac’s household
using a shared wall calendar to place medical reminders on) and other technologies (e.g.
smart phones) were used manually to store important health-related information and
reminders. After receiving the device, many participants described how care information had
been consolidated and automated in one place, the Echo Show, for simpler and convenient
retrieval (using voice): "a lot easier than using my phone. 'Cuz I don't have to look up [from
phone screen/other activity] now. I just know it [will remind me].” (Ceri, EX). Participants also
described how the device allowed them to multi-task and better manage their household
duties around other important self-care tasks: "it’s all to do with multitasking for me.” (Kelly,
EX), "a person of my age [...] they wouldn 't spend their time [jumping between] all these different
things [devices] [..] pill bottles [..] so I like having things in one place, yes.” (Killian, EX).
However, some participants were skeptical about the benefits that the Echo Show would
provide beyond available tools: “It's just the same as using your phone, isn'tit. [...] I'm not sure
what it's doing that I can't already do on my phone." (Frances, EX).

Many participants described how Echo Show was useful for automated medication
reminders, but also described frustration that the multi modal nature of the device was not
used to provide a more salient voice and visual alarm: "it's become so much easier now I can
just say 'remind me to [take insulin] at 6 o'clock’. [...] But, I wish it spoke it to me [at the time],
rather than just showing on the screen.” (Isaac, EX). Hetty and Henry also described their
frustration that the device did not verbally remind them about a medication, when looking
after one another: “[We] got annoyed about that. I did do a reminder, but it just flashed up on
the thing, it didn’t make any noise or anything, so I thought that was rather a waste of time."
(Hetty, POST). Despite some disappointments, some participants saw potential for the device
to support their bespoke health and care needs: "it’s clever, but I just think creatively it could
probably do a great deal more. [...] I'd like to dictate notes to it [...] when I will next talk to my GP
let's say"” (Isaac, POST). Here, whilst the Echo Show provided a simple digitalisation of some
care activities (e.g. asking Alexa to call someone using the device), the scope for extended
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features to allow for voice to text transcription and combined audiovisual prompting were
desirable.

However, there were also instances where manual self-care practises did not translate well
onto the device, such as the use of a Dossette (medicine) box with small labelled
compartments that is used to store different medications "that gets delivered once a week."”
(Hetty, PRE). There was initial enthusiasm for the positive impact of translating complicated
practices of self-care to the device ("oh yes, I'd order these [medication] over Alexa if I could [...]
Save me a bunch of hassle.” -Hetty, POST) and supporting complicated shared care practises
with the device: “[daughter] would just come in and ask it what I need, if it was set [up on the
device at a predetermined time] [and she told me], [Hetty], take your tablet, and things like that
[--.] brilliant.” Describing her own positive thoughts on interacting with the device, she even
mentioned: "I mean you just tell it - tell Alexa what you want, a lot easier than a phone, yeah."
(Hetty, POST). Yet, the replacement of a physical 3D care tool by a 2D screen and voice device
was not successful: "I didn't like that. It didn't work for me. Bit too complicated [..] 'cuz
everything's in one place, I can go to [the medicine box] for everything I need [...] with [Alexa],
you've got the whole spiel to get through first. [...] Don't think I'll go back to it for that.” (Hetty,
EX).

In these accounts, we see mixed feelings towards the Echo Show's ability to automate
manual self and shared care tasks for convenience in the home. On the one hand, the device
coped well with automating simple everyday tasks like medication reminders, and the
simplicity of voice over manually searching using a smart phone. However, more complex
non-digital devices (Dossette box) had no digital equivalence on the Echo Show and as such,
the process of trying to automate such a manual object became convoluted resulting in the
perceived usefulness of the device for care, decreasing.

4.4 Echo Show as a Searching Facilitator

Beyond the direct aspects of health and care it supported, through being a social and care
facilitator, the Echo Show also supported online information search; the ability for our
participants to collect, organise and comprehend information, primarily about their day to
day health and care, retrieved using digital tools (e.g. the web) [59], which our participants
made use of to support either themselves, or to enact shared care when being supported by
others.

4.4.1 Shared care-enacted queries. Some participants actively encouraged other people in
their extended households, e.g. spouses and adult children, to use the device and find
information for them, when they could not (due to e.g. perceived personal inexperience with
technology): "I'll always make [husband] go and look up GP drop in times for mum or something,
or [...] what we can do round here [...] with COVID” (Debbie, POST).

In their Pre-Echo Show interview, Jani and Jala described how the household phone was
their mother's go-to device to find information about her wellbeing. With the Echo Show, her
daughters became nominated information finders, which they performed using both their
own devices and the Echo Show: “Mum [Jemila] likes to get me and [Jala] to look things up on
line for her. That happens pretty often actually. [...] We do [...] visit regularly, so it's taken getting
used to [finding information on the Echo Show] for us [daughters] as much as her." (Jani, POST).
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These nominated information seekers also gained expertise in using Echo Show for shared
care queries: "[aunt] may ask me a question about [how to treat] her back and I'll say 'l don't
know really’ but I can ask Alexa and she'll give me what I need to know. [..] I can [...] change my
question if she doesn't understand."” (Bisma, POST).

4.4.2 Changes in self and shared care activities. The quality of information that the Echo Show
provides to participants was also discussed, including the variety of quality in online health
information: “you take it with a pinch of salt [...] [you] realise what sites are good and what sites
are bad [at being credible sources]” (Isaac, POST). Some participants discussed the device's
ability to provide 'credible’ (accurate, reliable) information from online sources that they
could also trust: “It’s about credibility [...] It would have to be saying to me, this has come from
such and such a place and I would then say, OK, I believe that because it’s come, for example,
from the NHS.” (Isaac, POST). In the search for information through the Echo Show, cross-
checking information from different sources emerged as a practise which our participants
deployed in order to determine information's credibility, with Debbie joking: "If it says, you're
going to die, I'd just generally take that answer [researcher]. [..] No, of course, we cross-
reference stuff like that [...] if I Google something and it comes up with Mr Magic Wizard Wonder
answer as opposed to the NHS, I'm like, well, I'm going with the NHS' answer"” (Debbie, POST).

4.4.3 Changes in self and shared care activities. Trust in the device for health information was
comprised of the trust in the information’s source. For some types of health information, a
trusted clinical source was preferred to navigate information (“I really prefer to talk to the GP
than finding some sources of information on Google because that would give more clear picture
than getting lost with all the information on the internet.” -Kelly, EX). However, this was not
always possible, so participants described relying on other household members to use the
device for information seeking: "if she [GP] wasn’t available then I would get somebody to go
on the internet with Alexa and find out.” (Hetty, POST). Some participants still preferred
speaking to another person over asking the Echo Show to find information, and in some cases
only used the device as a secondary resource for their searches: "yeah, if [son] was here, I'd
ask him, but otherwise, Alexa's the next best for me. [...] It'll make sense [to me] when I ask her
too."” (Claire, POST).

Voice interaction with the Echo Show influenced the preference for it as a messenger over
other technologies, with the added benefits of its timeliness: "I mean, it’s probably slightly
longer just typing the information in than speaking the information [into Google] [..] I mostly
[...] use it for every day facts that I need to know now."” (Guang, POST). Some participants looked
towards what they might expect the Echo Show to be able to accomplish in the near future
with health information, and described how it would need to provide this information in a
similar format to other trusted messengers, for instance to a health provider phone service:
“So, I think I would trust it [Echo Show] [...] if I could go as far as I could to say, well, look, Alexa,
should I worry about this, that and the other [...] I would trust it to do that, as I would [the UK’s
NHS] 111 [phone service].” (Alan, POST). However, similar to literature that shows attitudes
to health information shift with temporal health changes [54], individual circumstances
influenced the trust of the messenger of health and care information. For example, Jemila’s
low vision influencing her trust in herself to get health information: “If I can get it from
someone, 1 will do that [referring to daughters and own GP], because it’s much better than
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looking through it [information online] myself. [...] I wouldn’t ask anybody and everybody, I
would ask somebody that I know can give me an answer.” (Jemila, EX). From this, we can see a
trust-driven, information search hierarchy emerge that is related to the levels of trust placed
in caregivers (whether formal care providers, through to informal caregivers in the home),
who select and mediate the information that a person receives. Whilst the Echo Show's voice
interaction was considered quicker for information searching for some participants, the
interaction itself influenced trust in the device as a reliable messenger in relation to its quality
of information.

4.4.4 Changes in self and shared care activities. Some participants discussed that they
considered Alexa another layer between them and the health information with the voice
interaction, giving them less perceived control than other interfaces: "the difficulty is [...] it's
bad enough on the internet [trying to find information][...] on Alexa [...] you wouldn't be driving
it [...] Alexa would be driving it." (Alan, POST).

Participants found conversational breakdowns influenced trust in the device's reliability,
and indeed the reliance on voice interaction for important information was not strongly
trusted by some: "I don’t trust anything with searching [on Alexa]. I always ask the question one
way and then try asking the question another way."” (Derek, POST). A tension arose between
Debbie (who works in healthcare) and Derek (who works in IT) when discussing their
methods of searching on the Echo Show and their trust of it: "We've argued about this you see,
[researcher]... do we, don't we trust Alexa for our work life as well as our home life [laughs] [..]
because [...] she's not always right like Google, you know.” (Debbie, POST). Derek interjects,
“and that question I was asking Alexa this morning about giving honeydew melon to the dog,
didn't 17 I thought 'that sounded weird’, so I asked it differently, and it came up with some
different stuff.” (Derek, POST). This discrepancy also influenced Alan’s (who has hearing loss)
trust in the device's reliability, despite the visual back-up of information on the screen: "I also
have to admit I am deaf, so [...] if I don't hear [Alexa’s] answer terribly well [...] so [if] I only get
it [Alexa's response] the first time round, then I have to say repeat it, and I'm being more led, so
it’s more unnerving, it would be to me, to hear it from Alexa, because I can’t re-reference it very
quickly at a glance in the way that I can on Google on its screen.” (Alan, EX).

Despite the screen on Alexa, the participants described a less straightforward ‘path’ to
credible information: "it's not easy [to] know right away, if what you asked her is leading you
down a wrong path [because] you have to think 'hmm, hang on a minute’, is that really the case.
Does she [Alexa] know herself that this is right?" (Guang, POST). Participants noted that the
lack of visual options and visual credibility could lead to stress or misinformation for those
who are vulnerable, as the first results on health and care information searches can often not
be the appropriate information: "I mean most people turn into Dr Google don't they [...] As soon
as they feel not well with something they will Google it [...] [it] could be quite terrifying [...] it
gives you broad spectrum. You then need to close it down to what it actually is so always go to
your GP for advice, get rid of that fear." (Guang, POST).

From these discussions we can see that the Echo Show sits somewhere between mobile or
desktop screen-based devices and in-person interactions with other humans when it comes
to sourcing information but is not considered a trusted (and often unreliable) messenger of
serious health information, with the voice interaction creating an additional layer of mistrust.
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5 DISCUSSION

In this section we discuss the qualities of the Echo Show's interactions with our participants;
highlighting those interactions that were successful in supporting health, care and wellbeing
needs and those that can be improved. Through examining the use of this device in older
adults' households during a time of health uncertainty and restrictions on movement and
socializing, this section provides insights based on our understanding of the use of this multi-
modal smart home technology for health. Whilst our findings expanded on how interpersonal
health, care and wellbeing practises in the home were facilitated through the use of a digital
medium: the Echo Show (with social, care, and information facilitation), we consolidate in this
section, both the social and technical aspects of supporting health, care and wellbeing at home
here. As such, these discussion points in this section build directly on our findings, and we
discuss inclusivity and accessibility, credibility and intersubjectivity, closeness and
comprehension and transferability, which the authors found to be key to understanding and
talking about this type of multimodal voice assistant within CSCW research.

5.1 Supporting Inclusivity through Accessibility at Home

Our study suggests that the Echo Show was capable of supporting accessibility in a range of
ways. Positive support for the accessibility of voice assistants has been seen in research on
people with Parkinson’s [47] and this was seen with Jemila’s experience with low vision - the
use of the Echo Show reduced her reliance on physically dialing her telephone. Instead, she
could use her voice to ask Alexa to call her daughters frequently and easily, making their
relationship easier, which is in line with existing work on supporting those who are
differently abled in using technology to augment or replace manual operations (e.g. through
using voice control or VR) to support their health and wellbeing [52]. The Echo Show’s voice
interaction was inclusive with regards to vision, thereby improving people with low vision’s
access to everyday shared wellbeing and care activities with their informal caregivers,
allowing for visual presence during video calls even at a distance, which again supported long-
distance household relationships during enforced isolation. These interpersonal shared care
benefits have been documented previously within CSCW due to the reciprocal nature of
informal caregiving relationships [18]. In Jemila’s case, this inclusivity, built into the Echo
Show, may have reduced the burden on the health service as well because all three household
members suggested the “life saver” device reduced her anxiety and so-called 'panic’ calls to
her doctor, thus saving the GP time spent during interactions and improving their
relationship. This care burden reduction here (both formally and informally) is significant in
comparison to the cost of this off-the-shelf, non-medical, popular, commercial technology. The
opportunities for extending the device's range of support include providing better support
for formal care through integration with health and care providers, as well as the informal
care support observed in this study. This is an important consideration beyond the COVID-19
pandemic, but in light of preparation for any future pandemics or unforseen periods of mass
social isolation, where individuals may be physically cut off from health and care service
providers. The efficiency of remote consultations through e.g. voice assistants is essential to
consider to ensure a robust continuity of care between patient and healthcare provider, for
those who are isolated.

However, there were downsides to the device's inclusivity and accessibility that impacted

its ability to support health and care in relation to hearing. Hearing issues could make the
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back and forth searching interactions with Alexa disjointed, and therefore not useful.
Discussions of medication reminders highlighted that whilst the device will respond to its
users' commands (e.g. to seta reminder), the static nature of the device meant that sometimes
it could not be heard in all places in the home, or where reminders would only appear on-
screen without being spoken, thus making it less inclusive for supporting hearing. Our
participants described both individual and shared frustrations directed at the device, but
beyond poor user experience, there is a wellbeing [81] (sustained, positive, mental and
physical functioning) concern here related to relying on Echo Show as a critical part of
healthcare. Missed or mismanaged healthcare tasks, such as taking medication, can lead to
safety risks if the device does not inclusively support users (or fails for other reasons e.g.
where there is no habit formed by a person with their medication and over-reliance is placed
on the device's use [79]).

The newness and the unfamiliarity of this technology may have resulted in a feeling of
exclusion with the device for some older participants. The device's ability to facilitate online
searching through its voice and screen supported the use of the device for much needed
health and care information searching during the pandemic. However, participants still
described asking others in the household or extended household to use the Echo Show for
them to find this information. This indicates that some older participants may not feel very
comfortable with the technology or familiar with its functionalities. There are significant
opportunities here for creative, inclusive approaches to the design of multimodal voice
assistant interactions with people with less technology experience, to maximise these
devices' usefulness and user experience to support health and care in their households.

5.2 Credibility & Intersubjectivity

Credibility was crucial to participants' engagement with the device and their ability to trust
and use the information the Echo Show provided. However, shared use of the device
influenced how trustworthy [74,75] the device was perceived to be, with differing opinions
on trustworthiness within households. Tensions around trust issues with the device share
similarities to feelings of trust in other smart home technologies, discussed in studies situated
in other shared household settings [30,35]. In particular, when participants searched for
information, they demonstrated the greatest levels of trust in 'official’ (clinical) sources (e.g.
doctors), followed by trust in another person (e.g. relative), followed by trust in the device
itself at the lowest point. This was likely due to the variation in answers that participants
captured, when asking questions in different ways. As such, and unlike a human, the Echo
Show does not demonstrate the ability to reason, as it also has no internal experience to draw
upon [71]. In contrast to this, we see again the worthiness of the other human actors in each
shared home, when residents would ask one another to cross-check information or look it up
again for them to be sure (e.g. Debbie's household). This indicates a far lesser sense of trust
in the device to check itself, as opposed to another human actor to be the one to verify the
trustworthiness of the information source, especially in cases of care in the home. This not
only adhere's to Moran's [51] principle of devices which enable people to follow their own
conventions of social interaction (and not with the device), but builds on Schutz' work about
how individuals will reason together until they reach an "approximate value" [71, p. 109] (or
agreement), upon a topic.
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Nevertheless, the device was often personified (e.g. "Dr. Google", "her", "she), yet this is not
discussed as generating any stronger confidence in the device's ability to provide credible
information, as has been discussed in previous CSCW literature around fostering shared use
[66], and it is in fact suggested by participants that sustained human use is required in order
to make (e.g. exercise) a credible long-term health benefit. This holds implications beyond the
pandemic, for households who wish to continue to use devices such as the Echo Show for
remote exercise and for healthcare authorities who wish to develop new means of engaging
with isolated older individuals, to ensure that their overall health is not deteriorating at home,
due to lack of sustained exercise.

The Echo Show also encouraged a higher level of scrutiny and crosschecking, which has
previously been observed with other smart home technology and VAs [60]. In our study, the
seriousness of the information impacted the experience: safety-related health and care
information (e.g. deciding together whether or not to feed a dog a new fruit) were repeated
and additional follow-up searches were made on the device, where participants asked their
search query in a different way or re-phrased a question with another household member
present. This is in contrast to their other, less safety-critical information searches related to
wellbeing (e.g. weather for a shared walk) which was welcomed and enhanced shared care
activities. We found that there is less trust overall in the Echo Show’s ability to return accurate
online information compared to traditional screen-based interactions, but the context of use
and importance of a particular situation determines whether people will deem it necessary
to seek verification of this information obtained by voice.

As seen in previous investigations into VAs, conversational breakdowns between
participants and the device [10,11] quickly led to reduced perceptions of trust in the device.
Whilst some participants experienced breakdowns due to vision or hearing loss, the act of
repeating their question to the VA caused unease and anxiety in the credibility of the
information. It was indicated by a number of participants that the mode of interaction
generally impacted trustworthiness (e.g. whether the information was mostly conveyed
through the device's voice or screen). This added an additional layer of uncertainty, that at
times made people feel less in control with the device (e.g. seeing a reminder but not hearing
it). This understanding suggests that future investigations should focus on continuing to
support nuanced and human-like conversations, where VAs can provide e.g. reassurance
around the credibility of information sources and the modality through which this
information is conveyed. Providing greater support to informal caregivers and other
household residents who may interact with the device and perform actions with it, on behalf
of another resident, should be considered. Investigations into this type of feature support
could build on existing work in the Al domain, detecting multi-user interactions with smart
devices [44,45].

5.3 Closeness & Comprehension

According to Schulte et al. [70], "many instances of intimacy take place in the home..." (p. 124)
and the qualities of intimacy in relation to the acceptance of technology can be largely defined
as: "the social closeness [or] connectedness” between people and between people and artefacts.
Whilst our findings did not reveal a specific intimacy between the Echo Show and its users (in
fact, many remained skeptical of its social abilities), our findings did support our isolated
households' closness with one another (human to human). Therefore, this understanding of
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the relationship between the Echo Show, the primary users, and others in the household
frames the discussion of our participants' social experiences of the Echo Show within beyond
the home.

With regards to human relationships within the home and outside of it, the Echo Show
facilitated closeness. This was between partners preparing for a shared walk, connecting
physically separated family members through video calling, looking after pets and through
shared use of the device to experience hobbies (e.g. collect antique jewelry) that were made
difficult in isolation. Although social isolation is a significant issue for older households
generally, isolation experiences were exacerbated during the lockdown for older adults [42]
who were restricted in the social support they normally received through social engagements
outside the home. The type of social support experienced by our participants is in line with
Towey et al. as: "An established social network of other people including family, friends, who a
person can turn to in times of need or crisis, to enable broader focus and positive self-image
[and] a sense of security.” (p. 177) [82]. Considering this context and the qualities of the device
discussed above, we observed social support being provided with the Echo Show in a distinct
way; not focussed on intimate interactions between a person and the device itself, but through
the device acting as a proxy to support pre-established social relationships between people
(which existed either before the pandemic or during, as the lockdown restrictions were
eased). From Jemila's discussion of their daughters' closeness, to Debbie's caregiving to her
mother and pets; these accounts, along with related research shows that there are
opportunities to enhance human interpersonal relationships using the device as opposed to,
for instance, simply supplementing conversation in a social setting with an additional virtual
'personality’ [41]. This too, builds on the work of Moran and Stahl which describes how
different types of technology affect the strength of social interactions, and how they can be
disruptive too [51,78]

With regard to the vocal qualities of the conversational agent (Alexa) on the Echo Show,
participants likened the facilitation of information through the device, to that of receiving
news or information from a radio presenter. This finding builds on the work of Kuzminykh et
al. [36] and Voit et al. [85] who found that when prompted with visual aids (different
computer-generated faces), participants either anthropomorphised the conversational
agents in a way that suited them. For some participants, the vocal qualities conveyed an
understanding between the listener and the device, that was not apparent in their discussions
of visual information retrieval. This lack of an auditory barrier between the information
recipient and the device in this study, is in line with the work of Parviainen et al. [56] who
discuss how the quality of whispering brings humans closer to a more empathetic experience
of interacting with machines. The household's likening of being in receipt of 'bad news' (e.g.
outcomes of cancer diagnoses), from the Echo Show shows some personification of the device,
although it was not recognised in the same vein as a human actor giving the same information.
There was also little discussion or strong feeling from households about their feelings
towards Alexa revealing this type of information to them in a shared space and no strong
indication provided (e.g. from Alan here), whether he would be comfortable with another
household member overhearing this 'news' from Alexa. For these more complex emotional
engagements, a human was always discussed as an alternative (either e.g. to facilitate long-
term use or to support health or care). Instead, the Echo Show was viewed again as a device
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to facilitate closeness between people who were isolated (e.g. through video calls). As such,
future research and design work should consider how the qualities of voice connected with
the screen, could be built on further to convey (and reciprocate) more nuanced interactions
to support self- and shared care, or the benefits of subsitituing in-person interaction with
audiovisual communication that can better extend health and care from formal care settings
(e.g. GP practises) and into the home.

With this in mind, it is beneficial for future research and design on screen-based voice
assistants to also consider whether the social presence of the conversational agent (e.g. Alexa)
could be adapted so that the device can be more convincing and supportive of diverse and
complex self- and shared care activities that were met with skepticism in this study (e.g.
collecting and storing medication ('digitising’ the Dossette box'), reducing anxiety etc.) that
are specific to each home and household. Equally, supporting device failures (e.g. if the
Dossette box cannot be digitised, or a healthcare search returns conspicuous results), seems
equally important, in order to help reassure household members and as discussed previously,
to give the device's owners a greater sense of understanding of its operation, to reduce time
spent e.g. asking multiple queries about the same topic. Investigating the ways in which a
device's social presence can be balanced in household settings, so that the device does not
become dominant or overbearing and detract from existing human-to-human social
interactions is also of interest here.

5.4 Transferability

A lack of knowledge around what the device's specific purpose was in a home (which might
be useful to promote creative and varied uses of this particular Amazon product) was also
detrimental for those who might benefit from specific health and care support through it. The
Echo Show is not set up for a specific purpose in their homes like other familiar technology is
(such as a telephone or a television) nor is it set up to specifically provide healthcare support
(such as a dossette box). Previous literature has shown that digitising formerly manual
activities can be difficult for a myriad of reasons (which we discuss further below) [8,9],
however there is a design opportunity here to more inclusively support the translation of
manual self-care practices onto smart home technologies and smart speakers, similar to
previous endeavors with personal informatics systems [8,53].

Building on Isaac's discussion of his own isolation too, there are opportunities for VAs to do
more than simply leveraging the use of Alexa 'skills' to handle occasions where people speak
to the device when they are experiencing high anxiety [62]. This reflects Roth's description of
how engagement technology can move from the individual to the wider, social environment
[66]. As such, this reflects an opportunity that the device again, does not currently support;
the transition to social settings for an individual. Guang's isolation living situation (in a new
town, with few social contacts) was unique and from it we see that only through considerable
social effort (inviting new friends round, creating Alexa 'skills' for social purposes), that he
was successful. Therefore, allowing the Echo Show to be tailored (or setup) to facilitate
human-to-human social engagement (e.g. by suggesting social activities) removes a burden of
responsibility on the individual to be social and could instead help with greater social
integration for those who are isolated, beyond the pandemic.

Despite the aforementioned opportunities, tensions frequently emerged during shared use
of the Echo Show, caused by people's different expectations of it and the different ways of
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engaging with it e.g. Hetty and Alan's failed use of reminders. These discoveries build on work
highlighting how VAs should respond in difficult situations, from being verbally abused [19],
to replying according to people's specific (positive or negative) character traits [25]. Despite
these instances of conflict, it can be argued that the Echo Show still supported social
engagements here, albeit around negative interactions and whilst appearing seemingly
neutral, in fact facilitates many non-neutral [64] social interactions.

6 LIMITATIONS & FUTURE WORK

We acknowledge limitations to our study method and execution. Despite the value of
capturing qualitative data over a three month period, it would be of benefit to go further still
and understand the use and acceptance of Echo Show devices (e.g. after one year of use) to
identify further ingrained patterns of use in homes with residents and their extended
households. Beyond this, it would be of interest to capture the views of healthcare providers
and other formal care providers, to understand their views as to the benefits and detriments
of this multi-modal device, for households they provide care to. Whilst the voices of some
informal caregivers (household members) were captured within the scope of this study, there
is scope to better understand the complex interplay of roles and exchange of information,
activities and resources through these devices, for supporting both formal and informal
caregiving.

The authors acknowledge the impact that providing Echo Show devices to participants
entails; as opposed to studying participants who have purchased these devices of their own
accord. In particular, we acknowledge this impact and suggest that future researchers
consider how this may affect the frequency of use of the devices, the ways in which
participants used the Echo Show devices together and also how power imbalances can occur
as a result of researchers gifting technology to participants. In particular, it is important to
consider how gifting technology can impact the process of e.g. informed consent and also
participants willingness to engage with the study itself, based on their perceptions of the
device. Nevertheless, the nature of 'in the wild' research [15] and the compounding difficulties
of conducting research remotely and in a timely manner, during COVID-19, reassured us that
it was correct to gift these devices, both as financial compensation, but also as an reliable
means of studying their use during a pandemic. As a result, there is a need to conduct further
longitudinal studies engagement with voice assistants beyond the pandemic. to understand
for example how use of multimodal VAs might diminish as social contact is restored between
friends, family members and neighbours.

A further limitation sits with the fact that the Echo Show and voice assistants more
generally, are targeted predominantly at young audiences in their design [68]. This builds on
the previous limitation we discussed, around who may inherently have access to this
technology outside of a research setting, where these devices are not being provided to older
adults by the researchers. This is a necessary consideration for the validity of studies in this
area, and when considering more broadly, aspects of responsible innovation, for who can and
how best, older adult populations can access and obtain voice assistants for the benefit of
their health and wellbeing.
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Lastly, we acknowledge the benefits of quantifying these qualitative accounts in future
investigations into voice assistants. Whilst our qualitative study provided a rich variety of
accounts of use of the Echo Show, a quantitative or mixed-methods approach could yield
additional or supplementary data to inform further longitudinal or larger-scale rollouts of
these devices to specific health communities or individuals with specific needs. This could be
extended further by capturing log data from the devices and performing analyses on these to
derive, e.g. specific design requirements based on usage, voice or screen initiated requests or
based on specific engagements with the device from different residents.

7 CONCLUSION

Our study provided a range of in-depth qualitative accounts of the use of the Amazon Echo
Show; a multi-modal voice assistant (speech and screen), for socially isolated older
households during the 2020 COVID-19 lockdown in the UK. Our engagement with eleven
older adult households showed that whilst the Echo Show provides clear benefits to health,
care, and wellbeing needs through supporting social engagement, specific home-based care
practices, and health information gathering; the social benefits of the device primarily arise
from supporting new and existing human-to-human social interactions as opposed to those
with the conversational agent. Although useful for many participants (and a so-called
lifesaver for one household), more work can be done to better tailor the device to inclusively
support unique and nuanced household-specific healthcare activities, synchronise
audiovisual accessibility support features, foster trust in the device's abilities through
fostering better human to human relations and supporting more the increasingly complex
nature of shared healthcare tasks in the private realm of the home. Overall, there is great
potential for further engaging with multi-modal voice assistants like the Echo Show to make
use of their versatile functionality for delivering health and care support to people who are
aging at home together.
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