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Abstract
Technology use is a socially embedded process, especially when it comes to older adults and care. However, the restrictions
associated with the COVID-19 pandemic have limited social contact to protect vulnerable groups in care homes, and even
if technology use has increased in other areas, there is little known about the potential uptake of communication technology
and changes in social interaction in the care context during a lasting crisis. This paper explores changes in communication
technology use triggered by the pandemic at two care homes, using a qualitative diary study, online interviews and observations, and in-situ interviews within the care home with residents and workers. Our findings point to increasing use of tablets
and video conference software triggered by COVID-related experiences, with implications for living and working in care
homes. We also characterise the isolation experience of the residents, the workers’ concerns about the residents and changes
in social interaction. We observed new areas of technology usage, associated changing work practices, technical affinity
issues and context-specific attitudes towards future technologies. While the pandemic has triggered the use of communication technology in care homes on a small scale, this has also caused increasing workload and in particular articulation work,
which requires support structures and the re-definition of work roles.
Keywords Communication technology · Care work · COVID-19 pandemic · Digital literacy · Diary study · Robots ·
Configuration work · Values · Work roles

1 Introduction and background
Technology use is a socially embedded process. When it
comes to older adults and care contexts, practices of technology usage are both social and collaborative [35], and are
often embedded in care networks [39]. Informal and formal
care [28, 35, 48], inter-generational relationships [29] and
help networks [11] are important for the use and uptake of
collaborative (care) systems. The appropriation and adoption
of technology further involves (mainly hidden) configuration
work [2, 32, 46].
The care context in central Europe has been however
under severe restrictions since the outbreak of the COVID19 pandemic in March 2020, which caused an increase in
physical distancing on the one hand and higher dependency
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on digital tools on the other. Older adults and other high-risk
groups especially have been protected1. As a consequence,
care homes were closed, visits were prohibited, and resident
mobility was restricted. This resulted in a loss of family
and intergenerational face-to-face contact [29], and for some
even a lack of contact with fellow residents and personnel.
While digital tools may provide an opportunity to promote communication [16] and connection [36] and even to
reduce isolation/loneliness [13], residents in care homes
do not always see digital tools as an option for stimulation
[16] on a physical, cognitive or emotional level. Despite
an increased overall tendency to conduct social and economic activities [8, 29] and even research virtually [30],
there are yet unequal opportunities to mitigate the risk of
1

On March 11th, Dr Hans Henri P. Kluge, WHO Regional Director for Europe has announced the pandemic: “COVID-19 impacts the
elderly and those with pre-existing health conditions most severely. In
a spirit of solidarity, we all have to be ready to contribute our part to
protect those people at highest risk. As individuals, practising good
hygiene and prevention measures as well as applying measures of
social distancing, including avoiding crowded places, continue to be
very important.” [51]
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Fig. 1  A chronological account
of the restrictions and data collection phases

social isolation [36], and digital accessibility issues are
known from previous COVID research [25]. This engenders
the risk of double exclusion in a society that relies heavily
on communication technology (CT), namely from physical
contact and from digital participation [42]. Further, while
COVID-related restrictions have been ordered top-down by
governments, earlier studies have shown how healthy ageing
is strongly perceived as an active achievement that includes
the management of lifestyles, health and illness, and the
active balancing of social life and financial and material
circumstances [43]. Economic resources and digital skills
are crucial factors to reduce risks associated with the pandemic [36], i.e. for social, cognitive and physical stimulation. Both residents and people working in the care sector
however often lack the required digital skills [16]; while this
problem is not new [10], it has become more pressing when
physical social contact is no longer an option.
Special circumstances like crisis situations may reveal
societal norms and understandings in a very concentrated
way. Further, restrictions may trigger developments and
change habits to cope with special circumstances, also
depending on the ideas that have been developed and ‘lying
around’ [15]. Assistive technology has been developed and
discussed to support older adults since many years [20] (e.g.
including safety systems, security, monitoring, communication, and entertainment systems, and home automation [20,
49]). The use of technology for communication in particular can be a response to crisis situations [18], and research
suggests its potential as a response to isolation in the care
context that has occurred since the pandemic [16]. However,
there is still little known about the actual use of CT at places
like care homes during a lasting crisis. We aim to get a better
understanding of how the experience of the pandemic has
affected attitudes and use of CT, and associated processes
of social interaction at these places.
The overview of this article is as follows. In the next
section, we present a description of our methodology,
including our mixed-method study and the chronological accounts of the data collection in relation to our
research process. Subsequently, we present our findings on
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changing technology usage associated with experiences of
the pandemic, including experienced isolation and changing work practices associated with increasing CT usage,
and mixed attitudes towards future technology. We follow
with a reflection on solutions to old problems exacerbated
by COVID and new issues, along with a discussion on
readiness for engagement with new technology, and lessons learned from shifting crisis situations. While the pandemic has triggered the use of CT in the care context to
some extent, this also requires solutions for new problems
associated with increasing workload which we propose to
be tackled in future work.

2 Methodology
2.1 Chronological account and context of the study
At the time of the outbreak of the COVID–19 pandemic,
we were preparing a study that involved social robots at
care homes. However, it quickly became clear that the pandemic had also affected the care context and especially
the social circumstances there. We therefore decided to
conduct a study on the experiences of the pandemic and
its effects on technology usage and changing life and
work practices. While no robots were present at this time,
we found that other technology was lying around (to be
described later in this section), and we were interested
in investigating technology usage and attitudes towards
future technologies, such as social robots, as a response
to this crisis.
We collected our data in the two care homes at different time phases (see Fig. 1). Phase 1 was the strictest phase concerning the restrictions in Western Europe
where our study took place, and it included most of the
first lockdown (March–May 2020). In this phase, the care
homes did not let other people enter, which also resulted
in families being torn apart. We used this phase for method
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preparation and recruitment. Restrictions to receiving visitors were lifted rather quickly after the first lockdown and
they were not reinstated with the same strictness later.
In Phase 2 (May–June 2020), visits were allowed under
severe restrictions, including window visits2, or container
visits3. A limited number of visitors per day were allowed,
enhanced hygiene rules like wearing masks, and rapid
COVID tests were in place. In Phase 3 (July 2020–Jan.
2021), visits were possible under lighter restrictions. We
collected different types of data in Phase 2 and Phase 3 in
the two care homes.

2.2 Research setting and participants
The two care homes that participated in the study are situated in a German-speaking country in Europe. The care
homes are anonomyzed in this paper and they are referred
to as H1 and H2. H2 is within a big city, while H1 is situated in a medium sized city. H2 is a long-term partner of
the university of one of the co-authors and had a regular
exchange with the researchers until the pandemic. Over a
period of the last four years, the care home worked together
and experimented with different digital tools like tablets,
smart assistants and social robots. H1 has been also cooperating with the university on additional topics, like education.
Both care homes have religious roots and belong to catholic institutions. They are both connected to multiple other
organisations within their buildings (H2: Kindergarten, Residential Assisted Living; H1: Monastery, Administration of
Organisation). H2 is approximately twice the size of H1 in
terms of permanent residents (119:49). H1 is connected to a
monastery with nuns living within the care home.
In the study, we had a total of 18 participants: 9 residents
and 9 care workers. The residents were all cognitively able.
Before conducting the study, we acquired ethical approval
from the university. The residents were invited by the care
workers, and their participation was based on their willingness and ability to participate. The residents were between
55 and 93 years old, 4 of them male and 5 female. An overview of the participants is presented in Table 1.

2

i.e. visitors communicated with the residents through a window
without entering the care home
3
i.e. containers were installed in front of care homes especially for
visits
4
Note, we did not intend for a comparison between the two care
homes. However, we had several reasons for inviting two institutions to participate in this study: (1) We were in the middle of a collaboration with the two institutions at the time of the outbreak of the
pandemic, (2) we wanted to get a broader view on the topic, (3) the
situation and topic was delicate and it required a highly exploratory
approach, and (4) only four residents volunteered to participate in our
virtual study in H2 who we had invited first. Methodologically, the
only difference in approaching the institutions was the slightly dif-

Table 1  The participants’ names as referred to in this paper, their age,
gender, care home facility (pseudonymised) and role in the respective
care homes
Name

Age

Gen.

Facility

Role

R1
R2
R3
R4
R5
R6
R7
R8
R9
C1
C2
C3
C4
C5
C6
C7
C8
C9

55
86
85
85
84
60
86
60
93
62
54
19
36
52
38
45
74
57

m
f
f
m
f
f
m
m
f
m
f
f
f
m
f
f
f
f

H2
H2
H2
H2
H1
H1
H1
H1
H1
H2
H1
H1
H1
H1
H1
H1
H1
H1

Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Social Service
Management Social Service
Social Service Intern
Social Service
Management Care Home
Management Care Workers
Social Service
Social Service
Social Service

2.3 Data collection and analysis
We conducted a diary study and online interviews with 18
participants (see Table 1 and Fig. 1 for a timeline of methodology) in the two care homes4. We collected data from 9
residents by conducting a diary study and interviews (phone
or video interviews), and from 9 care workers by conducting
face to face interviews.
We created paper-based diaries for residents to fill out
for four weeks per participant, with one entry per day. The
diaries included open questions and playful activities (such
as story completion and postcards (see e.g. Fig. 4) to be
sent to researchers and a robot) to gather insights on the
role of technology in day-to-day activities, on the experience
of social contact and the pandemic, and on perspectives on
the next generation of CT (i.e. robots), as we were interested in perspectives on the role of (both current and future)
technologies triggered by the pandemic. The diaries were
filled out by nine residents at two care homes (i.e. four and
five, where the imbalance of numbers has been a result of
the voluntary participation). To complement the long-term

Footnote 4 (continued)
ferent time of data collection (as shown in Fig. 1). Furthermore, as
described earlier, we conducted telephone interviews with the residents in H2 and online video interviews with residents in H1 responding to their preferred medium.
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diary study, the participants who volunteered to fill out diaries were invited to participate in remote interviews with
us using a chosen communication medium (e.g. telephone
or video telephone using a videoconferencing software like
Skype). Four interviews were conducted with residents of
H2 via telephone, and five interviews were conducted with
residents of H1 via video telephone, with the assistance of a
care worker. To gather insights about care workers’ perspectives, we also conducted interviews with nine people working with residents, one from H2 and eight from H1 (based
on the workers willingness to participate).
We recorded the interviews using recording software for
audio/video. We transcribed the audios and videos and we
coded them along with the diaries. The data was analysed
with a reflexive thematic analysis approach [4] with the
MaxQDA software by inductively clustering different topics. We generated, reviewed and defined themes to interpret
results that we present below.
We collected data out of interest in the effects on the
experiences of the pandemic on technology use, and therefore did not actively change the environment with research
by asking participants to use technology (this was also not
possible because of the restrictions, at least in the beginning of our study). However, both institutions had access to
technical devices, even if in slightly different ways: Within
the 6-years cooperation with the university of one of the
co-authors, H2 had received around ten tablets and the residents were trained to use these devices by the university
until the pandemic started. H1 on the other hand was not
a long-term partner, however they received tablets from a
national telecommunication company in Phase 1 and they
did not receive any training.

3 Findings
Across our data, we identified effects of the pandemic on
the care homes, new technology use, and attitudes towards
future technology as reported by care workers and residents.
In the following, we present findings on experienced isolation, workers’ concerns about residents, and changes in
social interaction. This is followed by technology use at care
homes, including the use for social interaction and physical
activation, associated changing work practices, technical
affinity issues, and subsequently, attitudes towards future
technology.

3.1 Effects of the pandemic on the care homes
3.1.1 Experienced isolation
Especially in the first phase, visits were forbidden (“visits = prohibited!” (R2)), where later, containers were
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Fig. 2  A postcard a resident has written to the researchers describing
the visits in containers: “[...] I will be visited by my Son Christian
today at 4 p.m., the visit will be in front of the home in a container.
[...]”

installed in front of care homes dedicated to visits, as
shown in Fig. 2). The restricted visits was difficult for
the residents: “Of course, the [...] people first had to get
used to the fact that their people - their relatives - were no
longer allowed in the house. That was, I would think, the
biggest setback.” (C2).
Besides the restrictions on receiving external visitors, the
isolation of residents was also enforced through restrictions
within the care homes. Group activities were reduced: “Yes,
our sports activities and bingo and what we all do. That also
has to be cancelled and we can only do it with so much distance you just sit with two men [...] so that we don’t get too
close.” (C1). Furthermore, it became normal that everybody
had to wear a face mask within the care homes at all times to
protect others from possible infections. These hygiene rules
were intended to slow down a possible infection but also
resulted in limiting the residents in understanding other people - since their sense of hearing is quite often limited, they
depended on being able to use several senses to compensate:
“They had to keep the minimum distance, they had to keep
the mask and I would say, the old person can’t hear so well,
he can’t see so well. And he depends on it, to see the mouth
move and also that you can get close to speak loudly and so
on, and all that was not possible. That made some residents
feel insecure, rather than comfortable, because you couldn’t
reach the other person, so to speak.” (C2).
The rules also had the consequence that the residents
did not receive physical contact when it was not necessary.
Before COVID-19, it was normal that a care worker would
give them physical contact, like patting the shoulder. Also,
visitors normally provided physical contact via hugging or
holding hands. All of this was restricted and took away an
embodied sensual way of communicating without words.
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As the residents are quite a heterogeneous group, not all
of them experienced isolation in the same way and they had
different perspectives on loneliness. One resident reported
that: “sometimes I need the loneliness” (R2), suggesting that
loneliness has positive sides for her. However, this view was
not shared by all residents, as another person told us: “I want
my kids to be allowed to visit me again” (R3).
3.1.2 Workers’ concerns about the residents
Care workers reported safety concerns regarding the residents. On top of the usual health-related risks (e.g. “the
usual influenza will come additionally in November [...],
then we are likely to have our noro-virus in the care home
[...], as every winter” (C1)), workers were concerned about
not being tested for COVID-19 in Phase 2 (which changed
later): “great that we are not being tested here. Everyone
could be a spreader even without symptoms” (C1). However,
there was also awareness that the residents had gone through
several other personal and global crises in their lives, where
the pandemic may not be perceived as difficult by some of
the residents. One resident compared the experience to that
of being a prisoner: “I am 94 now. Four years of war captivity in Siberia, I survived it all. Now I am locked in like
a prisoner. I need to die anyway, I want to be able to move
around freely during the last months that I have. Within the
remaining months I have left, I expect to be able to move
freely.” (C1).
The care workers recognised that increasing dependency
of people as they got older challenged their sense of selfconfidence, and the workers would do what they could to
try to promote self-confidence: “in my view, this is the most
important, because these people that are here, they all have
been like us, [...] they were able to do everything like we
do and now all they can do is to experience deficiency [...].
I think the most important for them is that they are able to
do it on their own, completely and especially to understand
on their own. This will promote their self-confidence and a
sense of mastery.” (C2).
3.1.3 Changes in social interaction and communication
Both residents and care workers reported changes in social
interaction and communication because of the pandemic.
In the care homes, there were fewer group activities happening, and in the beginning of the outbreak they had to eat
their food alone in their room (“lunch is being brought in
our room, you know, we don’t go into the big dining area
downstairs, and in the morning, a plate with breakfast is put
here and in the evening as well” (R1)). This resulted in more
monotonous daily routines, and residents wanted to have
more activities and see people (“of course, then there would

be more variety” (R5)). Residents also made efforts to keep
physical distance (“of course I avoid all the people” (R2)).
The interaction between residents and care workers
changed, where the face masks had an effect on communication. For residents who were depending on facial expressions
a lot, the workers “lose their personality, when wearing this
thing, in my view, some of the personality is getting lost [...]
[my fear is that] everything is getting more mechanical, [...]
one is nothing but a number” (R4). Because of the restrictions, there was also a decrease in face to face interaction
with people from outside the care home. Residents were
however missing their family members (“I wish that my children are able to come and visit me again” (R1)).

3.2 Use of communication technology
3.2.1 Using communication technology for social
interaction and physical activation
In response to the restrictions and associated experiences,
off-the-shelf technology usage was initiated by care workers
at both care homes. These were also used because of fewer
visits and to increase safety.
To communicate with people from outside the care
homes, both institutions were using video telephone from
different corporate technology companies (“we have used
WhatsApp a lot, a lot” (C1), “a friend usually comes regularly to visit me, now at times of COVID-19 [we have been
using] Skype” (R1)). However, a care worker also stated that
video conferencing platforms were used only by approximately 10% of the residents during the pandemic, compared
to 0–1% before the pandemic: “Those who have been using
it appreciated it [i.e. video telephone]. Among over 100 people however, if only ten people were using it, this is not a
very good quota, because [compared to ]feeling closeness
for real, [...], sitting next to a person, [...]” (C1). However,
among the people who were motivated to use communication software, a care worker said: ”We really took our time
for every resident who wanted to be able to use it on their
own. Skype is always a bit of an obstacle, but WhatsApp,
everyone has it, so we showed it to everyone, even the relatives, how they could use it, so the relatives can contact the
residents on their own or the other way around” (C2).
Video telephone was appreciated a lot, as care workers tried to “realize everything as good as possible, to take
into account every opportunity and guidelines” (C2). A
care home reported how they got support from a national
telecommunication provider with tablets and apps such as
Skype or WhatApp which made this even easier (C2), and
according to the care home, the use of video “has worked
out very well” (C2). The use of video telephone was also perceived useful for the people who were able to use it. As visits
became possible with special measurements, if they “could
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compare between Skype and original visits, they preferred
Skype, because they said: ‘What should I sit here, where I
can’t get close to them and so on, then this is better, I can
also hear better etc. when doing it over Skype!” (C2).
Video conferencing tools were also used by care workers
to conduct exercises with residents (“we continued with our
program - movement with music. And we had rehabilitation
sport twice a week, and we did the same for movements with
music” (C2)). However, this required a lot of space, “we had
the big advantage that we are very spacious here and we
could separate people from each other” (C2). Workers made
use of the videoconference tools with screens: “with bad
image quality and bad audio quality, we used the TV in the
cafeteria and in the rooms to transfer and show our sports
program” (C2). People were able to gather and still keep the
minimum distance from each other. This way, “they could
still see their usual caregiver on TV’’ (C2), and another caregiver could still come by to the people and support them
physically.
However, the predominant use of tablets for communication required assistance by care workers or relatives.
The lack of visits had an effect: “It [video telephoning] is
installed on my laptop. When my son comes, he will help me”
(R2). The help of relatives was missing, which required care
workers to assist. With the use of tablets, on the other hand,
residents also had more “access to media” (C2) to access
online information. While residents had been less open to
use technology for this purpose before, “where nothing else
was possible, they might have accessed it and say: ‘Okay,
now I’ll give it a try’. This was actually very nice.” (C2).
3.2.2 Changing work practices
The use of technology at the workplace entailed changing work practices, with both positive experiences among
workers and challenges, and issues related to digital literacy,
accessibility and additional workload.
Digital literacy was an issue in general. While care
workers needed to assist residents in using communication
software, they were also in need of guidance: “This is currently difficult because of Corona, [however] if there were
seminars, also for the residents or small videos with explanations...” (C3). However, following the engagement with
videoconference software to enable residents to communicate with people from outside the care homes, the workers
started to use video telephone as a new habit in their private
lives: “This [video] telephoning has become a habit at some
point. We also used Skype, everyone who had the opportunity to set it up on their phone” (C2).
The use of CT also increased the workload. Workers
assisted residents with setting up conference software: “We
enabled everyone who had the option to have Skype - with
their phone. We guided everyone [...] if they weren’t familiar
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Fig. 3  An advertisement at H2 to communicate with relatives via CTs
like Skype and WhatsApp

with it yet” (C2). Because “most residents are not able to see
very well, so with this, let’s say, video conference with the
outside as one could say, they do need a little help” (C2).
In addition, there was also considerable work involved in
setting up appointments for the calls: “people [i.e. family
members] called at least a day before Skype calls should
happen” (C2), and “some [residents] even booked appointments for the entire week” (C2) to speak to their relatives or
friends. During the virtual conversations with relatives, care
workers also reported that they were often directly involved
e.g. to support the communication and give short updates to
relatives (e.g. regarding the status of the resident).
This increase in workload came on top of an already high
general workload, exacerbated by restrictions of other people
visiting the residents who would normally help. On the other
hand, the care workers also found it rewarding to use of technology. They experienced learning they were able to support
the residents’ needs (“This was actually great” (C2)).
3.2.3 Technical affinity of care workers
As care workers were forced to use CT at their work and
because they have used video telephone frequently (“we
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Fig. 4  Two postcards a resident
sent to the Pepper robot

have used WhatsApp a lot, a lot” (C1), see also Fig. 3), their
technical affinity appeared to increase. While care workers
had not expected to need technology for their work before
the pandemic (C2), “once that nothing else was possible,
they might have have accessed the technology, ‘okay, now
I’ll give it a try’. This was actually nice. Also the fact that
we have to engage with it – what is possible, what is good
for everyone’’ (C2).
One care worker expected the new habits to remain at
the care homes after the pandemic. Videotelephone “[...]
will not be gone only because of opening steps, instead, this
[i.e. videotelephoning] is an additional option now [...] Of
course, Skype will play a role in the future, the same goes
with WhatsApp calls with video. This will not just disappear
because of the opening, but it is becoming an additional
option” (C2).
However, while they accepted that the use of technology
would persist, they were also aware of their skills gap. The
generally low technical affinity of people working at care
institutions (i.e. care workers and people in management
positions) was mentioned (C1). Technology usage would
mean additional workload. A care worker however stated
that there were too little offers from the government to promote digital literacy (C1).

3.3 Attitudes towards future technology
As we also asked questions about attitudes towards robots
(i.e. our intentional focus before the pandemic had started),
we found mixed attitudes from residents. Some residents
were sceptical about the potential for robots: “Modern technology can open new perspectives but can never replace
human affection!” (R4). The resident sees technology as not
smart: “Computers don’t think by themselves. Everything
has to be inputted beforehand.” (R4). This opinion is not
shared by everyone though as can be seen in a comment
that was made about a robot from previous experiences at
H2: “Yes, I like him. He is not too tall, he doesn’t frighten
me and I want to have him with me” (R3). A resident who
had experiences with Pepper wrote postcards to the robot,
saying “I would love that you can pronounce my name [...]”,

and “[...] tomorrow Pepper should come and visit me” (see
Fig. 4). One resident who had previous experiences with
Pepper even reported that his family was interested in the
robot: “My kids want to get to know Pepper.” (R2).
A care worker on the other hand expected a social robot to
be problematic for residents because of their very feeling of
deficiency: “They are likely to build up a relationship right
away [...] ‘oh he is cute’, ‘he is so pretty’ [...] I believe they
wish for too much, even if unconsciously. And if Pepper [i.e.
the robot] does not react to what I would be able to provide,
a person who is used to bear a lot of deficit may feel deficient
again. [...][T]hey will think immediately, ‘is it my fault’,
‘why does he [Pepper] not understand me’...” (C2).
The residents and care workers had many ideas regarding the functionalities of a robot and the tasks it could do
for them. One care worker saw it as something that would
be helpful to give orientation to people with dementia: “For
the elderly, demented it could be something to give them
orientation. [...] Maybe saying things like: ‘At noon we have
this and this as lunch’ or ’This morning at 10:30 the Bingo
game will happen’ (C2). The residents saw several tasks that
a robot could do like cleaning or bringing things from one
place to another. A resident who had previous experience
with Pepper had a specific idea on how he would cooperate
with a robot: “I am taller than him, I will work on the things
that have to be done on the wall and he can help me on
the ground.” (R3). A resident also thought the robot could
measure the temperature of people (R2). One care worker
however expected the robot to promote physical contact:
“it is rather perhaps even contact-promoting or also motivates, rather to the participation in groups. And that could
be counterproductive, of course, regarding Corona” (C1).

4 Discussion
The aim of our study was to get a better understanding of
how the experience of the pandemic has affected attitudes
and use of CT in care contexts. When looking at the results,
many issues that were described by participants (such as
family members living far away, the loss of family members
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because of death, or low digital literacy) were not entirely
new but became apparent in a condensed way. CT and its
usage at care homes has been an idea ‘lying around’ [15] to
be exploited, however, it took a pandemic to increase the use
of these technologies (even if on a small scale) to respond
to these old problems. Furthermore, as CT use has evolved,
new issues appeared associated with increasing workload
and the configurations in which CT has been put to work.
The changes in social interaction through the usage of
CT are also reflected in values that we identified across different contexts and time phases: social connectedness and
autonomy. In the following, we unpack these values and we
make suggestions how to promote them in the future. Subsequently, we discuss readiness to engage with CT, followed
by lessons learned from shifting crisis situations, where we
pull out implications for living and working in the care context where technology is now expected to stay: the need for
the acknowledgement of increasing workload and support
structures on several levels, and the re-definition of work
roles and processes. Furthermore, we discuss an outlook
taking into account the next generation of CTs, followed by
methodological remarks and limitations.

4.1 Values in social interaction
4.1.1 Social connectedness
The restrictions of the pandemic [51] have further reinforced the notion of care homes being isolated in society.
As a group prone to higher risks, older adults living in care
homes have been experiencing isolation at times during the
pandemic, with fewer visits and increased restrictions in
mobility at times that have affected social interaction.
Experiences of loneliness or solitude were mentioned not
only in relation to the restrictions. They were also associated
with losses of relatives or partners that residents have experienced previously (i.e. before the pandemic) or with relatives
living further away (not caused by the pandemic), as also
discussed in the literature [12, 13, 41, 44]. Further, experiences of loneliness were positively and negatively connoted,
where it is important to take into account that loneliness
does not simply mean the absence of people but it has been
also described as the absence of context and connectedness
(which is not necessarily provided by the presence of people,
as one can also feel lonely in groups) [9]. As residents were
open to new forms of social interaction and communication
that has also involved technology, it is important to aim for
connectedness and context in a meaningful way, also taking
into account specific experiences of loneliness.
There were accessibility issues with face masks for residents who were dependent on reading facial expressions during face-to-face communication. It is therefore important to
design hygiene rules in a way to enable communication and
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connectedness where possible, especially given the impact
these rules had on social interaction and communication.
CT was introduced and used for social interaction. It took
a pandemic to discover the potential of these devices in the
care context for certain tasks. Care workers also reported
positive experiences of using tablets in their work, as they
described the use of video conferencing tools to promote a
sense of community. Residents who have been able to use
video telephony to communicate with relatives appreciated
it, where the social potential for digital technology for older
adults in general has been already highlighted in previous
work [19]. Advantages were even mentioned compared to
face-to-face visits if these visits were restricted: people were
able to hear/understand better as compared to visits without being able to touch each other or the wearing of masks.
However, digital competence is a requirement and digital
literacy issues excluded a lot of people (a known barrier
for technology use among older adults [14] also in previous
COVID research in the care context [16]), or they required
the help of care workers to make contact with people outside
care homes. We therefore see digital literacy a key requirement to promote social connectedness with digital tools. On
the other hand, promoting digital literacy may be also used
to establish social connectedness, e.g. by creating social
activities around digital literacy promotion.
4.1.2 Autonomy
Using CT has the potential to promote residents’ autonomy
in daily life (e.g. through access to additional information
and / or communication). However, as shown in previous
work [22], autonomy is a multi-faceted concept [5] and
sometimes one facet can be impaired to ensure another one.
While some residents interacted with relatives virtually,
these modalities of communication also came with new
dependencies due to the additional articulation work [37]
(to be further described in Sect. 4.3): Residents required care
workers to assist them in setting up and actually being in
contact with people from outside care homes, and schedules
were made in advance. This articulation work may involve
choices to be made for residents to promote their autonomy,
for example, in when, how and with who to communicate.
Autonomy is also tied up with mobility and the regulation
of the environment with regard to mobility, where restrictions forced people to have fewer social contacts and to move
around less freely. Our data was collected in settings and
with residents with little mobility (i.e. compared to the rest
of the population), and residents also expressed that they
were not happy with these sorts of restrictions when they felt
they had little time left. Therefore, the restrictions in autonomy (i.e. not being able to move freely) may be perceived
in a particular way at older age, especially as people living
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at care homes may not have the same choice of following or
breaking such rules autonomously.

4.2 Readiness to engage with CT
The pandemic has stimulated residents and care workers to
deal with the impact of the pandemic by trying out new
forms of social interaction and communication, especially
with the use of CT like tablets. Care workers also experimented with video conference tools to conduct physical
activities and support people. At some point, residents
were also open to try out the use of tablets for information
retrieval and to communicate with relatives.
However, digital communication practices have varied
among older adults even long before the pandemic [3, 23],
which is also reflected in our data showing only a small
group of residents have actually used these new devices.
Here, it would be possible to make these residents internal
facilitators for other residents to help them with the use of
tablets, as it has been the case in other research (albeit with
active older adults not living in care homes) [39]. This could
also be used to meet known barriers among older people
such as asking for assistance with technology usage [14].
However, readiness to engage with technology that is
lying around depended on various factors: Obviously, a crucial factor was the availability of tools lying around. Further, the willingness of care workers to support residents in
digital communication was also crucial and required them
to actively engage with technology. A lack of digital competence was also mentioned in one care home, tied to a lack
of support by the government, social security and in care
workers’ (ongoing) education. Care workers needed to adapt
their work practice to the new forms of support they were
giving to the residents and by doing so changed their work
habits from helping family members to meet the residents
within the care home to helping the residents and the families to use this CT. Readiness to engage with new technology could be promoted through the availability of devices,
training and other support structures, institutional (work)
culture, working conditions and the roles of workers. This
has implications on relationships and the coordination of
care networks, which connects to previous research in the
care and healthcare context [17, 31, 50].

4.3 Lessons learned from shifting crisis situations
Crisis situations can change imaginaries of what is possible
to respond to old and new problems. Digital transformation
has been accelerated in various sectors during the pandemic
[8, 13, 27, 29], and we see changes also in the care context
to some extent. Most notable however, the pandemic experience has changed some imaginations of what is possible or
what is valued, where solutions for old problems were found.

Many relatives were already living far away from residents,
resulting in very few visits from them and very little contact.
The problem persisted. While technology had been there
and relatives had been sometimes far away, the pandemic
experience has triggered the usage of CT.
Engagement with new CTs and associated care practices
requires an ecosystem perspective with interdependencies at
least between politics, organizations, workers and residents.
Care workers mentioned political agenda requirements to
support the use of technology during work and to include
aspects of digital competence into education and ongoing
education of care workers. Institutions across care and politics can offer these opportunities and by doing so enhance
digital literacy and access to state-of-the art technology. On
an organizational level, the willingness of care workers and
residents is needed to engage with technology in day-today work and life. The care institutions are also the ones
who engage in institutional collaborations, for example,
with research institutions and private corporations. Such
corporations can provide access to participation in development, where participation can provide learning for older
adults [26]. The care workers also need a certain level of
readiness to engage with new tasks and use technology to
fulfill their goals in day-to-day work, provided that they are
offered opportunities by care institutions to do so, and that
the technology is developed for them to actually support
their daily work.
Last but not least, residents need a certain level of digital competence. This connects to previous COVID research
which suggests a perspective to understand digital tools as
they are being used by residents, not merely as an instrument
but also as a learning process that needs professional support, infrastructure and training [16, 34].
The use of new CTs requires a collaborative perspective
as they involved a triune of residents, care workers and family members. For the most part, digital devices were not used
in a dyadic human-human interaction between a resident
and a family member, nor has there been an omniscient and
omnipotent agent [37] or user, but they have been used in a
triple of residents, care workers and family members. The
three parties are needed to establish a connection between
each other. The family calls the care worker to make an
appointment, the care worker then makes an appointment
between the resident and the family. Once this is established,
the communication still needs additional support. The care
worker sets up the video call and quite often stays in the
room with the residents to help out and to give an update
to the family. This also means that all three parties have to
appropriate a new technology and learn about the changing
dynamics that come with it, where they need to articulate the
distributed (work) activities [37] to interact and communicate in spite of distance. For the resident, it adds a layer of
transparency, since in this situation they are present and talks
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between the family and the care worker about the resident
and their general well-being are done with them instead of
outside of their room. As shown by Lahtiranta et al. [24],
care workers are building a bridge between the people who
are not used to the technology and the technology itself.
Furthermore, they are mediating the bridge to the family.
The use of CT adds to the workload which requires recognition, support structures and new work roles. The workload of care workers was increased during the pandemic also
because of the three party arrangement. While one could
argue that fewer visits may have freed up some time for the
workers, health and care sectors may also rely heavily on
adult family members’ support [29]. Also, care workers have
mediated technology use on top of extra pandemic-related
workload (e.g. due to changing hygiene concepts and evolving rules that came with the pandemic), which is related
to the (mostly hidden) configuration work [2]. Care workers however saw a value in supporting residents to virtually
communicate with family members and to use technology
for sports and entertainment (even though one could argue
that they were running the risk of extra workload in the
future). This may have an impact on the organization of work
and we see a potential for new work roles, as it is not clear
yet who is going to formally take the work that technology
brings in. Therefore, roles of care workers need to be redefined, which may also involve changing job descriptions
and specific time allocated. There is also a need for increasing staff and support structures to change work processes
(which may also involve union involvement). In order to be
sustainable, the work that technology brings in needs recognition and support. Furthermore, even if some older adults
may be able to use technology independently after a while
(as shown in previous case studies [45]), this may not be
always the case given various barriers [14].

4.4 Outlook: implications for the next generation
of CTs
Before the pandemic started, we were in the middle of planning a study with a social robot to be deployed at the care
homes. However, at the time of the outbreak in Europe, this
has not been possible. It was the idea of engaging with offthe-shelf CT ‘lying around’ [15] that has been available to
be picked up, not social robots.
While CT (i.e. tablets) that has been exploited during
the pandemic may be much different from a robot, it is still
worth discussing an outlook for future technologies and
what can be learned from responses to this crisis for the
next generation of CTs. This does not mean that the findings
are directly transferable, especially as expectations towards
robots are very specific and grounded in pre-conceptions
[40]. However, it also became very clear in our study that
certain aspects were not a matter of technology itself, but a
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matter of the context of living and working at care homes in
how CT has been integrated into work and life.
First of all, readiness to engage with technology needs
to be taken into account. Here, political and institutional
requirements are important as well as the role of workers
and residents that are not necessarily a matter of technology but a matter of the context. While robots are however
not “lying around” usually, a limitation is here that robots
may require a different set-up and even more training than
already discussed in the case of these much simpler devices,
i.e. tablets. The moderator role of care workers as part of a
triune that we identified in the use of tablets may be even
more important to consider for the use of robots (which also
connects to previous work stating that the actions of care
workers are crucial for facilitating human-robot interaction
in certain care processes [6, 7, 21]). While robots are often
envisioned in a dyadic human-robot constellation [21, 38],
it is important to acknowledge the dependency of residents
on care workers and their key role in configuration work.
Our study has shown that CT usage can lead to new dependencies which requires future work to explore opportunities
for new work roles or additional staff. While it is often discussed that robots offer more intuitive ways of interaction
[1, 33, 47, 52], the reasons for this additional workload is
also grounded in the task itself (rather than only interaction
modalities of a technical artefact, which is nevertheless a
key design aspect too). The work practices and ways of dayto-day care along with the crucial role of care workers for
putting the communication with relatives to work must be
certainly acknowledged also when designing and integrating
future generations of CTs in this context, which also needs
further exploration in future work.

4.5 Methodological remarks and limitations
On a methodological level, we aimed to adapt our research
process continuously to the special needs and conditions of
this time. This research also involved sensitive or difficult
topics such as social isolation, experiences of being alone
and related issues. Because methodology can affect people
especially when they are being confronted with sensitive
questions, we took a lot of time, research and preparation
ahead to develop material (i.e. the diaries and the interview
questions asked). The feedback has been mostly positive as
people were able to reflect when filling out a diary, also dealing with emotions. As some care workers needed to assist
people to fill out their diary (adding more work), this may
have also facilitated a connection (and this very fact may
have affected the data to a certain level). The postcards may
have also shown how the residents connected with us and
we got a better sense of their experiences.
Nevertheless, we were mostly constrained to use virtual data collection methods. While we explored different
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methods (e.g. diaries, story completion, postcards, and
virtual interviews), there may be more suitable methods
to gather insights of the field, such as in-situ interviews or
ethnographic methods. The assistance by care workers in
filling out diaries may have resulted in biases. Furthermore,
we discussed the three party arrangement which involves
residents, care workers and family members. We focused
on the residents and the care workers as a key part of this
arrangement. A limitation of our research is that we have not
collected any data from the family members with this party
as such, and which we propose to do in future work.
Last but not least, the pandemic came abruptly and
affected life and work (not only at care homes), which has
caused stress that has persisted. One of many other stress
factors is the risk of infecting a highly vulnerable group. A
limitation of this study may be therefore that the work practices may not be representative, as care workers may have
also suffered from the effects of the pandemic in regard of
metal and physical health.

5 Conclusion
The restrictions in care homes during the pandemic have
caused old problems to become more pressing, such as low
digital literacy and distance of residents’ family members.
In addition, new problems like experienced isolation, fewer
visits and changing interaction and communication practices
have been associated directly with the pandemic. The pandemic has triggered increasing technology use to respond
to old and new problems. This has also entailed changing
work practices of care workers and increasing workload.
Because it is likely that technology is there to stay, future
work needs to tackle the changing work and communication
practices associated with technology usage at care homes.
We see implications like the need to re-define work roles
and increased staff, the need for support structures to tackle
issues of digital literacy and support for ongoing education
and support for teaching skills for care workers to support
residents’ independence in digital communication. For a
more equal access to CT, it is important to provide multilevel support on taking into account different levels of digital
literacy among care workers and residents in future work.
Acknowledgements This research has been funded by the Doctoral
College TrustRobots TU Wien, and by the European Union H2020
Programme under Grant Agreement No. 101016453. Ethical approval
for the study and its data collection methods was given by the ethical committee of the University of Siegen with the reference number:
ER06/2020. As human participants were involved in the study, they
provided informed consent. The datasets generated and analysed during the current study are available from the corresponding author on
reasonable request. We want to thank all our participants (especially
the care homes, care workers, and care home residents) to contribute
to our study.

Funding Open access funding provided by TU Wien (TUW).

Declarations
Conflict of interest The authors declare that they have no conflict of
interest.
Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References
1. Andreasson, R., Alenljung, B., Billing, E., Lowe, R.: Affective
touch in human-robot interaction: conveying emotion to the NAO
robot. Int. J. Social Rob. 10(4), 473–491 (2018). https://doi.org/
10.1007/s12369-017-0446-3
2. Balka, E., Wagner, I.: Making things work: dimensions of configurability as appropriation work. In: CSCW ’06: Proceedings of the
2006 20th Anniversary Conference on Computer Supported Cooperative Work, pp. 229–238. Association for Computing Machinery, New York, NY, USA (2006). https://doi.org/10.1145/11808
75.1180912
3. Bieg, T., Gerdenitsch, C., Schwaninger, I., Kern, B.M.J., Frauenberger, C.: Evaluating active and assisted living technologies:
critical methodological reflections based on a longitudinal randomized controlled trial. Comput. Hum. Behav. 133, 107249
(2022). https://doi.org/10.1016/j.chb.2022.107249
4. Braun, V., Clarke, V., Hayfield, N., Terry, G.: Thematic Analysis,
pp. 1–18. Springer, Singapore (2018). https://doi.org/10.1007/
978-981-10-2779-6_103-1
5. Calvo, R.A., Peters, D., Johnson, D., Rogers, Y.: Autonomy in
technology design. In: CHI EA ’14: CHI ’14 Extended Abstracts
on Human Factors in Computing Systems, pp. 37–40. Association
for Computing Machinery, New York, USA (2014). https://doi.
org/10.1145/2559206.2560468
6. Carros, F., Meurer, J., Löffler, D., Unbehaun, D., Matthies, S.,
Koch, I., Wieching, R., Randall, D., Hassenzahl, M., Wulf, V.:
Exploring human-robot interaction with the elderly: results from
a ten-week case study in a care home. In: Proceedings of the 2020
CHI Conference on Human Factors in Computing Systems, CHI
’20, pp. 1–12. Association for Computing Machinery, New York,
NY, USA (2020). https://doi.org/10.1145/3313831.3376402.
7. Carros, F., Schwaninger, I., Preussner, A., Randall, D., Wieching,
R., Fitzpatrick, G., Wulf, V.: Care workers making use of robots:
Results of a 3 month study on human-robot-interaction within
a care home. In: Proceedings of the 2022 CHI Conference on
Human Factors in Computing Systems. ACM, New York, USA
(2022). https://doi.org/10.1145/3491102.3517435.
8. Cmentowski, S., Krüger, J.: Playing with friends—the importance of social play during the covid-19 pandemic. In: Extended
Abstracts of the 2020 Annual Symposium on Computer-Human
Interaction in Play, CHI PLAY ’20, pp. 209–212. Association for

13

Universal Access in the Information Society

9.
10.
11.

12.

13.

14.

15.
16.

17.

18.

19.

20.
21.

22.

23.

Computing Machinery, New York, USA (2020). https://doi.org/
10.1145/3383668.3419911.
Dahlberg, K.: The enigmatic phenomenon of loneliness. Int. J.
Qual. Stud. Health Well Being 2(4), 195–207 (2007). https://doi.
org/10.1080/17482620701626117
Derboven, J., Voorend, R., Slegers, K.: Design trade-offs in selfmanagement technology: the HeartMan case. Behav. Inf. Technol.
(2019). https://doi.org/10.1080/0144929X.2019.1634152
Eveland, J.D., Blanchard, A., Brown, W., Mattocks, J.: The role
of “help networks” in facilitating use of CSCW tools. In: CSCW
’94: Proceedings of the 1994 ACM Conference on Computer Supported Cooperative Work, pp. 265–274. Association for Computing Machinery, New York, USA (1994). https://doi.org/10.1145/
192844.193025
Fakoya, O.A., McCorry, N.K., Donnelly, M.: Loneliness and
social isolation interventions for older adults: a scoping review
of reviews. BMC Public Health 20(1), 129 (2020). https://d oi.o rg/
10.1186/s12889-020-8251-6
Feldmann, A., Gasser, O., Lichtblau, F., Pujol, E., Poese, I.,
Dietzel, C., Wagner, D., Wichtlhuber, M., Tapiador, J., VallinaRodriguez, N., Hohlfeld, O., Smaragdakis, G.: The lockdown
effect: Implications of the covid-19 pandemic on internet traffic.
In: Proceedings of the ACM Internet Measurement Conference,
IMC ’20, pp. 1–18. Association for Computing Machinery, New
York, USA (2020). https://doi.org/10.1145/3419394.3423658.
Fischer, S.H., David, D., Crotty, B.H., Dierks, M., Safran, C.:
Acceptance and use of health information technology by community-dwelling elders. Int. J. Med. Inf. 83(9), 624 (2014). https://
doi.org/10.1016/j.ijmedinf.2014.06.005
Friedman, M.: Capitalism and Freedom (40th Anniversary Edition). University of Chicago Press, Chicago (2002)
Gallistl, V., Seifert, A., Kolland, F.: COVID-19 as a “Digital
Push?” Research experiences from long-term care and recommendations for the post-pandemic Era. Front Public Health 9 (2021).
https://doi.org/10.3389/fpubh.2021.660064
Groth, K., Scholl, J.: Coordination in highly-specialized care networks. In: CSCW ’13: Proceedings of the 2013 Conference on
Computer Supported Cooperative Work Companion, pp. 143–148.
Association for Computing Machinery, New York, USA (2013).
https://doi.org/10.1145/2441955.2441992
Hagen, L., Neely, S., Scharf, R., Keller, T.E.: Social media use
for crisis and emergency risk communications during the zika
health crisis. Digit. Gov.: Res. Pract. (2020). https://doi.org/10.
1145/3372021
Harley, D., Morgan, J., Frith, H.: Growing Older. In: Cyberpsychology as Everyday Digital Experience Across the Lifespan, pp.
175–198. Palgrave Macmillan, London, England, UK (2018).
https://doi.org/10.1057/978-1-137-59200-2_8
Haslwanter, J.D.H., Neureiter, K., Garschall, M.: User-centered
design in AAL. Univ. Access Inf. Soc. 19(1), 57–67 (2020).
https://doi.org/10.1007/s10209-018-0626-4
Hornecker, E., Bischof, A., Graf, P., Franzkowiak, L., Krüger, N.:
The Interactive Enactment of Care Technologies and its Implications for Human-Robot-Interaction in Care. In: NordiCHI ’20:
Proceedings of the 11th Nordic Conference on Human-Computer
Interaction: Shaping Experiences, Shaping Society, pp. 1–11.
Association for Computing Machinery, New York, NY, USA
(2020). https://doi.org/10.1145/3419249.3420103
Hornung, D., Müller, C., Boden, A., Stein, M.: Autonomy Support
for Elderly People through Everyday Life Gadgets. In: GROUP
’16: Proceedings of the 19th International Conference on Supporting Group Work, pp. 421–424. Association for Computing
Machinery, New York, NY, USA (2016). https://doi.org/10.1145/
2957276.2996284
Karimi, A., Neustaedter, C.: From high connectivity to social
isolation: communication practices of older adults in the digital

13

24.
25.
26.

27.

28.

29.

30.

31.
32.

33.

34.
35.

36.

age. In: CSCW ’12: Proceedings of the ACM 2012 Conference
on Computer Supported Cooperative Work Companion, pp. 127–
130. Association for Computing Machinery, New York, NY, USA
(2012). https://doi.org/10.1145/2141512.2141559
Lahtiranta, J.: Mediator-enabler for successful digital health care.
Finn. J. eHealth eWelfare 9(4), 284–298 (2017)
Lazar, J.: Managing digital accessibility at universities during the
covid-19 pandemic. Univ. Access Inf. Soc. (2021). https://d oi.o rg/
10.1007/s10209-021-00792-5
Lee, H.R., Šabanović, S., Chang, W.L., Nagata, S., Piatt, J., Bennett, C., Hakken, D.: Steps toward participatory design of social
robots: mutual learning with older adults with depression. In: HRI
’17: Proceedings of the 2017 ACM/IEEE International Conference on Human-Robot Interaction, pp. 244–253. Association for
Computing Machinery, New York, NY, USA (2017). https://doi.
org/10.1145/2909824.3020237
Lutu, A., Perino, D., Bagnulo, M., Frias-Martinez, E., Khangosstar, J.: A characterization of the covid-19 pandemic impact on
a mobile network operator traffic. In: Proceedings of the ACM
Internet Measurement Conference, IMC ’20, pp. 19–33. Association for Computing Machinery, New York, NY, USA (2020).
https://doi.org/10.1145/3419394.3423655.
Manuel, J.G.G., Augusto, J.C., Stewart, J.: AnAbEL: towards
empowering people living with dementia in ambient assisted
living. Univ. Access Inf. Soc. (2020). https://doi.org/10.1007/
s10209-020-00760-5
Marston, H.R., Ivan, L., Fernández-Ardévol, M., Climent, A.R.,
Gómez-Le ón, M., Blanche-T, D., Earle, S., Ko, P.C., Colas, S.,
Bilir, B., Çalikoglu, H.Ö., Arslan, H., Kanozia, R., Kriebernegg,
U., Großschädl, F., Reer, F., Quandt, T., Buttigieg, S., Silva, P.,
Gallistl, V., Rohner, R.: COVID-19: Technology, Social Connections, Loneliness, and Leisure Activities: An International Study
Protocol. undefined (2020)
Mastrianni, A., Kulp, L., Sarcevic, A.: Transitioning to remote
user-centered design activities in the emergency medical field
during a pandemic. In: Extended Abstracts of the 2021 CHI Conference on Human Factors in Computing Systems, CHI EA ’21.
Association for Computing Machinery, New York, NY, USA
(2021). https://doi.org/10.1145/3411763.3443444.
Milligan, C., Roberts, C., Mort, M.: Telecare and older people
Who cares where. Soc. Sci. Med. 72(3), 347–354 (2011)
Müller, C., Neufeldt, C., Randall, D., Wulf, V.: Ict-development
in residential care settings: sensitizing design to the life circumstances of the residents of a care home. In: Proceedings of the
SIGCHI Conference on Human Factors in Computing Systems,
pp. 2639–2648 (2012)
Nieuwenhuisen, M., Stückler, J., Behnke, S.: Intuitive multimodal
interaction for service robots. In: HRI ’10: Proceedings of the 5th
ACM/IEEE International Conference on Human-robot Interaction,
pp. 177–178. IEEE Press (2010). https://doi.org/10.5555/17344
54.1734531
Pipek, V., Wulf, V.: Infrastructuring: Toward an integrated perspective on the design and use of information technology. J.
Assoc. Inf. Syst. 10(5), 1 (2009)
Procter, R., Greenhalgh, T., Wherton, J., Sugarhood, P., Rouncefield, M., Hinder, S.: The day-to-day co-production of ageing in
place. Comput. Supported Coop. Work 23(3), 245–267 (2014).
https://doi.org/10.1007/s10606-014-9202-5
Robinson, L., Schulz, J., Khilnani, A., Ono, H., Cotten, S.R.,
McClain, N., Levine, L., Chen, W., Huang, G., Casilli, A.A.,
Tubaro, P., Dodel, M., Quan-Haase, A., Ruiu, M.L., Ragnedda,
M., Aikat, D., Tolentino, N.: Digital inequalities in time of pandemic: COVID-19 exposure risk profiles and new forms of vulnerability. First Monday (2020). https://d oi.o rg/1 0.5 210/f m.v 25i7.
10845

Universal Access in the Information Society
37. Schmidt, K.: Taking CSCW Seriously: Supporting Articulation
Work (1992). In: Cooperative Work and Coordinative Practices,
pp. 45–71. Springer, London, England, UK (2008). https://doi.
org/10.1007/978-1-84800-068-1_3
38. Schwaninger, I., Fitzpatrick, G., Weiss, A.: Exploring Trust in
Human-Agent Collaboration. European Society for Socially
Embedded Technologies (EUSSET) (2019). https://dl.eusset.eu/
handle/20.500.12015/3257
39. Schwaninger, I., Frauenberger, C., Fitzpatrick, G.: Unpacking
forms of relatedness around older people and telecare. Companion Publication of the 2020 ACM Designing Interactive Systems
Conference pp. 163–169 (2020). https://doi.org/10.1145/33939
14.3395867
40. Schwaninger, I., Güldenpfennig, F., Weiss, A., Fitzpatrick, G.:
What do you mean by trust? Establishing shared meaning in interdisciplinary design for assistive technology. Int. J. Social Rob.
(2021). https://doi.org/10.1007/s12369-020-00742-w
41. National Academies of Sciences, E., Behavioral, O., Sciences, S.,
Education, D., Division, H., Medicine, Board on Behavioral, C.,
On Health Sciences Policy, B., the Health, O., of Social Isolation,
M.D., Loneliness in Older Adults, C.: Social Isolation and Loneliness in Older Adults: Opportunities for the Health Care System.
PubMed (2021). https://doi.org/10.17226/25663
42. Seifert, A., Cotten, S.R., Xie, B.: A double burden of exclusion?
Digital and social exclusion of older adults in times of COVID19. J. Gerontol. B Psychol. Sci. Soc. Sci. 76(3), 99–103 (2021).
https://doi.org/10.1093/geronb/gbaa098
43. Sixsmith, J., Sixsmith, A., Fänge, A.M., Naumann, D., Kucsera,
C., Tomsone, S., Haak, M., Dahlin-Ivanoff, S., Woolrych, R.:
Healthy ageing and home: the perspectives of very old people in
five European countries. Soc. Sci. Med. 106, 1–9 (2014). https://
doi.org/10.1016/j.socscimed.2014.01.006
44. Smith, J.M.: Loneliness in older adults: an embodied experience.
J. Gerontol. Nurs. 38(8), 45–53 (2012). https://doi.org/10.3928/
00989134-20210703-08
45. Springett, M., Mihajlov, M., Brzovska, E., Orozel, M., Elsner, V.,
Oppl, S., Stary, C., Keith, S., Richardson, J.: An analysis of social
interaction between novice older adults when learning gesturebased skills through simple digital games. Univ. Access Inf. Soc.
(2021). https://doi.org/10.1007/s10209-021-00793-4

46. Stevens, G., Pipek, V.: Making use: understanding, studying, and
supporting appropriation. In: Socio-Informatics. Oxford University Press (2018)
47. Stoerzinger, T., Carros, F., Wierling, A., Misselhorn, C., Wieching, R.: Categorizing social robots with respect to dimensions relevant to ethical, social and legal implications. i-com 19(1), 47–57
(2020). https://doi.org/10.1515/icom-2020-0005.
48. Tellioğlu, H., Lewkowicz, M., Pinatti De Carvalho, A.F.,
Brešković, I., Schorch, M.: Collaboration and coordination in the
context of informal care (CCCiC 2014). In: CSCW Companion
’14: Proceedings of the Companion Publication of the 17th ACM
Conference on Computer Supported Cooperative Work & Social
Computing, pp. 339–342. Association for Computing Machinery,
New York, NY, USA (2014). https://doi.org/10.1145/2556420.
2558862
49. Turner, K.J., McGee-Lennon, M.R.: Advances in telecare over
the past 10 years. SHTT 1, 21–34 (2013). https://d oi.o rg/10.2 147/
SHTT.S42674
50. Vassilev, I., Rowsell, A., Pope, C., Kennedy, A., O’Cathain, A.,
Salisbury, C., Rogers, A.: Assessing the implementability of
telehealth interventions for self-management support: a realist
review. Implement. Sci. 10(1), 1–25 (2015). https://doi.org/10.
1186/s13012-015-0238-9
51. World Health Organization: WHO announces COVID-19 outbreak a pandemic (2020). https://www.euro.who.int/en/health-
topics/health-emergencies/coronavirus-covid-19/news/news/
2020/3/who-announces-covid-19-outbreak-a-pandemic. [Online;
Accessed 19. Mar. 2021]
52. Zafari, S., Schwaninger, I., Hirschmanner, M., Schmidbauer, C.,
Weiss, A., Koeszegi, S.T.: “You Are Doing so Great!”—the effect
of a robot’s interaction style on self-efficacy in HRI. In: 2019 28th
IEEE International Conference on Robot and Human Interactive
Communication (RO-MAN), pp. 1–7. IEEE (2019). https://doi.
org/10.1109/RO-MAN46459.2019.8956437
Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

13

