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Abstract

New technologies can help older persons age in place and support their caregivers. However, they need to be accepted by
the end-users to do so. Technology acceptance models, such as TAM and UTAUT and their extensions, use factors like
performance expectancy and effort expectancy to explain acceptance. Furthermore, they are based on quantitative methods.
Our qualitative study investigates factors fostering and hindering acceptance among older persons and their caregivers for a
variety of assistive technologies, including wearables, ambient sensors at home with and without cameras and social com-
panion robots. The goal of this paper is twofold: On the one hand, it investigates the factors of technology acceptance models
in a qualitative setting. On the other hand, it informs these models with aspects currently overlooked by them. The results
reveal that performance expectancy and effort expectancy are relevant for acceptance. We also find that reliability, anxiety
around technology and different social aspects have an influence on acceptance of assistive technology in aged care for all
end-user groups. Our findings can be used to update current technology acceptance models and provide in-depth knowledge
about the currently used factors.

Keywords Technology - Caregiving - Aged care - Wearables - Sensors - Robots

Introduction

As the world population is growing older, the number of
older persons in need of care is ever increasing, expecting to
cross the threshold of 16% of the world population by 2050
(United Nations Department of Economic and Social Affairs
2022). At the same time, professionals who are willing to do
caregiving work are becoming increasingly scarce (Santos
and Miguel 2020; Seidlein et al. 2020) and informal caregiv-
ers become overburdened and distressed (Syse et al. 2022).
To remedy the growing imbalance between older persons in
need of care and available care, research is turning toward
new technologies. These include, for example, fall detec-
tion sensors (Bet et al. 2019; Momin et al. 2022), cameras
in the home (Pool et al. 2022), GPS tracking for people with
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dementia (Bayat and Mihailidis 2021), to cognitive assis-
tants (Holthe et al. 2022) and artificial social companions
to relieve loneliness (Gasteiger et al. 2021; Koh et al. 2021).

The actual use of new technologies necessitates inves-
tigations into factors that foster and hinder acceptance of
such technologies in caregiving. Acceptance in this context
matters both because developing technologies that are then
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rejected by end-users can be wasteful, and “forcing” inter-
ventions that people do not want is morally problematic. As
engineers, scientists and politicians make choices regarding
which technologies are developed and for whom and what
purpose, it is crucial to ensure that these choices align with
what society wants and what is within ethically acceptable
boundaries (Legault et al. 2018).

Several models and theories have emerged over time to
investigate and understand acceptance of technology (AlQu-
dah et al. 2021). On established theory is the technology
acceptance model (TAM), (Davis 1989). It proposes two
main variables to predict acceptance: perceived usefulness
and perceived ease of use (Davis 1989). Another widely
used model is the unified theory of acceptance and use
of technology (UTAUT) (Venkatesh et al. 2003). UTAUT
consists of a combination and refinement of earlier mod-
els and has already produced a vast body of research for
healthcare technologies (AlQudah et al. 2021). UTAUT uses
four dimensions to predict acceptance of technology: per-
formance expectancy, effort expectancy, social influence and
facilitating conditions. Performance expectancy refers to the
degree to which the user believes that using the technology
can help attain goals of productivity, while effort expectancy
expresses the ease (or difficulty) associated with using the
technology (Venkatesh et al. 2003, p. 450). Social influence
is defined as how much the end-user perceives that important
others want him/her to use the technology (Venkatesh et al.
2003, p. 451). Facilitating conditions capture the extent to
which they believe that the necessary infrastructure exists to
support use of the new technology (Venkatesh et al. 2003,
p. 453). Both UTAUT and TAM have undergone refine-
ment over the years, and extensions of the models, such as
UTAUT 2 or TAM 3, have seen the addition of new vari-
ables, such as anxiety and cost, among others (Patil et al.
2020; Rondan-Cataluiia et al. 2015; Tamilmani et al. 2021;
Venkatesh et al. 2012).

Researchers using these models have made important
contributions to the investigation of the facilitators and
barriers to uptake of technologies that can also be used in
aged care. Examples of investigated technologies include
mHealth services (Alam et al. 2020; Hoque and Sorwar
2017; Palas et al. 2022; Rajak and Shaw 2021; van der Waal
et al. 2022), wearables (Wang et al. 2020), exergames (Xu
et al. 2023) and smart home healthcare services (Kang et al.
2022). Studied demographics are older persons (Alexandra-
kis et al. 2020; Palas et al. 2022; Xu et al. 2023; Zeng et al.
2023), healthcare professionals (Ketikidis et al. 2012) and
informal caregivers for people with dementia (Wdjcik et al.
2021), among others. Many of these studies have confirmed
the validity of the two models, yet also discussed factors
outside of these models that may influence acceptance (Pac-
coud et al. 2021). To investigate the relations between the
different variables of the theories, researchers mostly use
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surveys and carry out statistical analysis based on such quan-
titative data. However, some researchers have used these
theories to inform their qualitative work (Drehlich et al.
2020; Ehn et al. 2019; Hanif and Lallie 2021; Vandemeule-
broucke et al. 2021). Both TAM and UTAUT have, however,
been criticized for their arbitrariness (Bagozzi 2007), lack
of certain dimensions (Dwivedi et al. 2019) and complexity
(Tamilmani et al. 2021). Regarding acceptance of technol-
ogy in general, qualitative research has uncovered relevant
issues that have not yet been discussed in the more quantita-
tive approaches, such as deception, the fear of replacement
of human care (Wangmo et al. 2019) or loneliness (Zsiga
et al. 2013), among others. Such findings demonstrate that
existing models can benefit from qualitative research.

The goal of this qualitative paper is therefore to inform
these theories of technology acceptance. More specifically,
we aim to (1) validate these theories beyond their usual
quantitative validation, (2) provide context and depth to the
dimensions of TAM and UTAUT and (3) allow the emer-
gence of additional factors fostering and hindering accept-
ance of technologies to potential add new, overlooked
dimensions important for technology acceptance. To achieve
these goals, we are mapping the acceptance of new technolo-
gies in aged care among the three stakeholder groups (older
persons, professional caregivers and informal caregivers), as
well as for a variety of technologies.

Research methodology

Exploring the conditions that facilitate and hinder the adop-
tion of technologies in aged care by older persons and their
caregivers in Switzerland was one of the main goals of the
RESOURCE project. This mixed-method project involves
systematic reviews of literature (Felber et al. 2023; Tian
et al. 2024), qualitative interviews on which this paper is
based and a quantitative national survey.

Interview guide

The purpose of this qualitative part of the project was to
explore the opinions of stakeholders living in Switzerland
regarding both existing and potential technologies that could
be used to care for older persons. These stakeholders were
older persons, professional caregivers and informal caregiv-
ers, such as family members or friends. To capture as much
data as possible while still offering a degree of consistency,
the interviews were fashioned in an explorative, semi-struc-
tured manner with open-ended questions (Magaldi and Ber-
ler 2020). The interview guide was drafted based on the
current literature and after consulting experts in assistive
technologies for older persons. It was divided into three sec-
tions: section one explored the current caregiving-situation
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and its challenges; section two discussed specific technolo-
gies; section three asked general questions regarding con-
ditions and policies facilitating or hindering the adoption
of technology in caregiving, for example, “How could the
acceptance of smart home technologies be improved in the
future?”.

Section two was further divided into two categories:
monitoring technologies and devices that were meant for
entertainment and companionship. The former category
included emergency wrist buttons, wearables and sensors at
home (with and without video). The latter category included
virtual reality (VR), the robot Pepper (a humanoid robot that
is able to interact with users in a variety of ways, such as
speech, demonstrating exercises and games, due to a tablet
on its chest) (Tanioka et al. 2019) and the robot Paro (a
social robot with the appearance of a baby seal that was
developed for people with dementia (Shibata 2012)). The
technologies were demonstrated through pictures and videos
(in German). Participants were asked a variety of questions
for each technology, for example, “What is your opinion
on wearable sensors that monitor your health-related data,
as well as your location (GPS), e.g. heart rate, blood sugar,
sleep phases, physical activities?” or “What benefits or prob-
lems do you foresee when using wearable sensors?” They
were also asked to compare the technologies among each
other, with questions such as “which one of these technolo-
gies would you most likely use and why?”.

The original English interview guide was translated to
German and French by the first author and then underwent
back translation by two independent researchers to ensure
consistency and coherence between languages. The original
interview guide was then slightly adapted for each stake-
holder group.

Ethics

The research project was approved by the Ethics Commis-
sion of Northwest and Central Switzerland (EKNZ) under
ID: AO_2020-00027. A document containing all relevant
information regarding the purpose of the study, the content
of the interviews, the measures taken to ensure data privacy
and a contact person (first author) in case of doubts were
distributed before the interview to each participant. Partici-
pants then had the opportunity to discuss the document with
the interviewer before the interview and thereafter provided
written consent. Participants were also informed that they
could withdraw at any point during the interview or after
the interview prior to anonymization of data. No participant
chose to withdraw participation.

Participant recruitment

Participants were recruited through a variety of techniques,
including contacting relevant institutions, such as nursing
homes, home care organizations and additional services
(such as Meals on Wheels), distributing flyers in points of
interest, such as organizations centered around age or car-
egiving, online advertising, for example, in online journals
centered around aging, as well as social media and word
of mouth. Purposive and snowball sampling were therefore
combined. Conditions for inclusion were the following: (1)
being 65 years or older OR being a caregiver to a person
65 years or older and (2) living in Switzerland at the time of
conducting the interview.

Data collection

Two native female German-speaker interviewers, trained
in qualitative methods and interviewing skills by the last
author, carried out data collection. The interviews were
recorded using a small portable recorder. The first author is
one of the interviewers. She was completing her PhD in bio-
medical ethics at the time. The other interviewer (acknowl-
edged in the paper) was pursuing her master’s degree in
medicine. The first interviewer collected 85% of the inter-
view data, while the second collected 15%. The interviews
were on average 96 min long (range: 46—189 min). The
interviews were usually conducted in one session, except
for cases where the participant was either pressed on time
(formal caregivers) or unable to continue the interview
without a break (older persons). Most of the 60 interviews
were conducted individually except in seven cases: three
interviews had two older persons present (married couples),
one interview had two informal caregivers present (married
couple), one interview had two formal caregivers present,
one interview had an older person and her formal caregiver
present and one had an older person and her informal car-
egiver present (mother and son). The participants were able
to choose the location of the interview and mostly chose
their home (in case of older adults and informal caregivers)
or their workplace (in case of formal caregivers). Only one
interview was carried out over zoom at the request of the
participant.

Study participants
A total of 60 interviews took place with 67 participants.

Table 1 offers an overview of the demographics of the study
participants.

@ Springer
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Table 1 Demographics of participants

Older persons (OP)*

Professional caregivers (PC)

Informal caregivers (IC)

Living at home: 13

Living in nursing homes: 10

Living in assisted living facilities: 4 Other: 5
Female participants: 15 (p age=90.2)

Male participants: 12 (p age=_84)

Working for home care services: 9

Working in nursing homes: 9

Female participants: 19 (n age=45.6
Male participants: 4 (p age=43.3)

General caregiving: 8

Caregiving for someone with dementia: 7
Care recipient in nursing home: 2
Female participants: 13 (p age=56.6)
Male participants: 4 (p age =58.8)

*In the result’s section, we use the following abbreviations to identify the study participants: OPH, older person living at home; OPN, older
person living in nursing home; PCH, professional caregiver working in home care; PCN, professional caregiver working in nursing home; PCC,
professional caregiver working in assisted living facility or smart home residence; ICR, informal caregiver for older person without dementia;

and ICD, informal caregiver for older person with dementia

Data analysis

The interviewers transcribed all interviews verbatim into
German. The finished transcripts were then analyzed with
the support of the co-authors (third and last authors) using
thematic analysis (Braun and Clarke 2006, 2019; Guest
et al. 2012). The analysis was first conducted in the group
using the software MaxQDA. These group sessions served
to familiarize the whole team with the data, as well as to
ensure consistency in naming codes and agreeing on what
each code would encompass. At least 3 transcripts for each
stakeholder group were analyzed fully in this group setting.
Thereafter, first author analyzed the remaining transcripts
for the professional and informal caregivers, while the third
author analyzed the interviews of older persons. The ini-
tial coding and theme development were conducted in such
a way that they left room for reflexive thematic analysis
(Braun and Clarke 2019). This method encourages reflec-
tion to reach more depth and interconnectedness in the
development of themes. Themes developed after the initial
sessions were brought back to the group for further sorting
and refinement, until all authors agreed on the relevance and
interpretation of themes and codes.

Given the qualitative nature of this article, we refrained
from presenting the results in a quantitative manner. How-
ever, if a certain feature was very prevalent, for example,
mentioned by all stakeholder groups, we identify the feature
as such. Translated quotes from German into English are
provided for illustration purposes.

Results

In this section, we present our study findings related to
features that study participants revealed as fostering and
hindering acceptance of new technologies. These features
are mapped onto the facets of UTAUT and TAM (as well
as some facets appearing in the refined models). As the
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goal of our project was to discover all potential condi-
tions fostering and hindering acceptance of technology,
we conducted our analysis inductively at first, then at a
later stage compared them to the currently used acceptance
models. We ended up using the terminology of UTAUT
for expected gain (performance expectancy) and expected
effort (effort expectancy). While reliability is one of the
most prevalent feature in our analysis, it is not part of the
current acceptance models. We thus chose to present it
as an expression of effort expectancy as unreliable tech-
nologies increase the effort needed to use them (Figalova
et al. 2022). Anxiety is a variable of TAM3 (Rondan-Cat-
aluiia et al. 2015; Venkatesh et al. 2012) and is used in our
analysis to capture fears related to the use of technology.
Furthermore, we modified the original TAM variables of
“social influence” and “facilitating conditions.” Firstly, we
use the term “social aspects” to capture other social factors
that go beyond the perception that important others want
the person to use the technology. Secondly, we employ
the term “hindering conditions” to capture non-social fac-
tors that hinder the uptake of technology. Our results are
divided into four sections, first discussing features that
were common to all technologies (see Tables 2 and 3 pre-
senting common barriers and facilitators for all technolo-
gies). Thereafter, we highlight features that were unique to
each of the three types of technology studied (wearables,
sensors and robots).

Barriers common for all technologies
Performance expectancy

Although there was no consensus across all data, utility
and necessity (or lack thereof) were themes that emerged
across all stakeholder groups and in relation to all tech-
nologies. For the most common explanation given for the
uselessness of technology was the fact that the participants
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Table 2 Quotes for theme “Barriers common for all technologies”

Quote 1

(Performance Expectancy)

Quote 2

(Performance Expectancy)

Quote 3
(Effort Expectancy)

Quote 4
(Effort Expectancy)

Quote 5
(Reliability)

Quote 6
(Reliability)

Quote 7
(Anxiety)

Quote 8
(Anxiety)

Quote 9
(Social Aspects)

Quote 10
(Social aspects)

Quote 11
(Hindering conditions)

Quote 12
(Hindering conditions)

OPH]11: And assistive technology can be used, of course, so in principle, if you.... There are beds that make it
easier to get in, for example. So there are certain medical aids that are certainly useful, but I'm always happy
if you can actually control everything yourself and do it yourself. Everything else is a...is an attempt to make it
somewhat easier, but it certainly doesn't satisfy because you realize that you are limited

Interviewer: If, let's say your daughter, came up to you and said, “We're giving you cameras now,” how would you
respond? Or install for you.

OPH4: Don’t bother.

Interviewer: Don’t bother?

OPH4: Yes, don't bother, I'm in the retirement home before I get cameras I'm feeling. Before at home—what should
I do with this stuff? Doesn't do me any good. It says nothing, it has nothing and it cooks nothing. Nothing.

OPH7: [technology needs to be] Simple, exactly. Not too complex. Not every possibility either [is needed] ... So
like this cell phone. When there are a lot of options, it may confuse someone. So as easy and simple as possible
in terms of operation.

ICDI1: Yes, but someone has to be there as well, you can't just put it [ Pepper] down and walk away. I can't imagine
that, someone still has to be there to explain it.

OPN3: How does it [wearable] notice [that I have fallen]? If I fall on it, but if the watch doesn't hit the floor, 1
somehow fall on my back or otherwise and am hurt, but the watch...I don't quite believe in this watch now. If I
can press it [alarm button] myself, then I know now that I am making an alarm. Yes, if that [wearable ] would
react for sure, but I don't quite believe that what is built into it would be so good.

ICRI10: And I could imagine that, he [father] would probably enjoy one of those and then that somehow still enter-
tains him. But just, it would have to function well (Pepper). If it doesn't function, there's trouble. Any lawn robot
that doesn't run at its time, where it's actually programmed to run, then that can make him incredibly angry and
also keep him busy and then he cannot let [the frustration] go. So you usually have to go up there on the same
day and see why this lawn robot is not working as programmed. I have the feeling that you make people even
more angry when it doesn't work.

ICR5: So it [technology] can be too much for them [older persons]. Especially my grandmother, she is always
afraid of breaking something on her tablet or cell phone, of deleting something or... to simply destroy something
irrevocably. And so she can also be very needy in that regard, sometimes.

OPN?7: No, I don't see that [any advantages of robots] ... Yeah, maybe...in mechanics somewhere I would see it,
maybe in the factory or something, if you can do that. But not replacing it with people. I can't say yes to that.

ICRS5: Perhaps you have the idea that you can put an elderly person, equipped with sensors, cameras, robots and
a stuffed animal, in a lonely apartment and say, yes, people are looking at him. That's a very exaggerated way of
putting it. Because I'm a bit convinced that personal relationships are what make life worth living in the end, and
what kind of life is it if you just... vegetate with technologies? You're fine because physically you're taken care
of by your little robot, but mentally you're maybe a bit numbed by this robot kitten that you have and your little
(robot)seal, but in the end nobody is interested in you anymore.

PCH3: Yes it would then probably be the case that you would have fewer assignments, less contact, that would
then mean you would see the people less and would not capture everything else that is around.

ICRS: if you want to increase acceptance, then the price always comes into it and who pays that, that's also clear.
Here in Switzerland, we have the philosophy that health costs us nothing. Period. (...). It's state-given and
insurance-given. And that is not good

PCH2: Yeah we hear that so much. We can't pay that. Just already with the key lockers, which actually give a
security. It always comes, it's always a question of cost.

Interviewer: Oh, interesting.

PCH2: How much does that cost? Or we can't pay that... So there's really a lot coming. So in every area. So even
in people with dementia, where people ask me, who pays for that, do we have to pay for that ourselves? So that
comes a lot. I think that's a big concern that still comes before all the benefits.

can also live their life like their parents and grandparents
who were fine without such technologies. Even where it
was acknowledged that technologies could make life eas-
ier, this was not necessarily seen as a good thing. One
participant noted that while technology might have util-
ity, he would rather have the ability to function without it.
For some technologies, participants weighed the benefits
against the costs and often concluded that the negative
impacts outweighed the positive consequences.

Effort expectancy

Participants from all groups expressed the view that tech-
nologies are not designed for older persons—particularly
because of their complexity. Participants articulated what
it meant for a technology to be sufficiently simple. For one
older participant, “simple” meant having options that are not
too many to be confusing and ease of using the technology.
Underscoring the complexities of existing technologies, an
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Table 3 Quotes for theme “Facilitators common for all technologies”

Quote 1
(Performance Expectancy)

Quote 2
(Performance Expectancy)

Quote 3
(Social Aspects)

Quote 4

OPN9: 1 think it [cameras] would take some of the pressure off the staff. And there is always a shortage of
staff, not here in particular, I also hear it on the news on TV (...), That might not be a bad idea. That would
likely save the staff some back and forth if they could track that.

PCHG6: Yes, that [the smartwatch] would be totally good, totally positive, in principle. But you have to look at
it a little bit differentiated, so the nudging technology that reminds me, I have to take my pill in the morning,
Just this feature, 1 would want to adopt that right away, because that's exactly what we do with our appoint-
ments [home care].

OPH]11: Yes, well, I'm (unintelligible) should have that [wearable] everyone who lives alone and no second
person is in the household, because you are practically then yes, yes, you are alone, you cannot help your-
self. And if anything would be that that doesn't even have to be a health problem, but if you fall, for example,
and you can't get up...that's a very valuable resource.

PCH4: That's really difficult to say. I think it also depends on whether I would live alone or whether there is

(Social Aspects)

still a partner, where you are maybe two in this apartment, but that is anyway probably decisive in all these

points, whether I would be alone or not.

Quote 5
(Facilitating conditions)

OPH 1 : I think if you wanted to introduce this, you don’t have to talk about it, you have to put it in front of
people and try it and then everyone says “oh that’s handy.” I never wanted a smartphone until someone

said, I have one, it costs 50 bucks, now take it and just try it out. And of course, now I am hooked and very
happy and don’t do anything without the thing.

Quote 6 (Facilitating conditions) [CD3: I think we simply have to educate people much more, so that they also see that a robot can be a help in
a nursing home, for example. Yes, so I think the education.

informal caregiver discussed how difficult it could be even
for their generation to keep up to date with technological
nuances. Moreover, caregivers from both groups feared that
their older care recipient would be overwhelmed by a new
device, not being able to handle its complexity, and therefore
rely on their caregivers for help whenever the technology
would cause issues, thus increasing their caregiving burden.
Robots that are meant to be used autonomously by the older
persons especially received skepticism regarding increased
caregiving burden, as caregivers were not convinced that
older persons would be comfortable using the robot without
any assistance.

Participants from all groups had concerns regarding
the reliability of the discussed technologies, relaying con-
cerns with each of them. There were, for example, worries
expressed about false alarms and that the call for support
in emergency may not function when needed. With regard
to robots, caregivers expressed that a malfunctioning robot
would upset their care recipient and that caregivers would
be asked to fix issues immediately. In the case of monitoring
technologies, all groups reported problems with charging the
device, which may result in older persons forgetting to wear
the device consistently.

Anxiety
Both formal and informal caregivers discussed how their care

recipients could become anxious when using technology and
that their confidence often remains low regarding the use of
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devices. Older persons did not explicitly mention that new
devices would make them anxious or that they are not con-
fident in using them. However, they often revealed general
reluctance toward any technology that was presented to them
as a first reaction. This was especially prominent for robots,
where older persons disliked interacting with artificial beings
and sometimes even imagined dystopian scenarios where
robots would either replace all human caregiving or go rogue.
Caregivers from both groups too imagined that older persons
could be distressed or anxious when using robots. Further-
more, older persons were worried about technology’s reliance
on electricity and the additional waste produced. At least one
participant from each stakeholder group mentioned worries
about radiation.

Social aspects

All participant groups mentioned that old persons may just be
too old to introduce technology into their lives, suggesting that
future generations will adopt caregiving technologies more
easily because of previous exposure. Furthermore, the partici-
pants mentioned how they prefer human caregiving rather than
caregiving facilitated by technology. This seemed especially
true in regard to robots, as a few participants could envision
robots as social companions. Formal caregivers worried that
monitoring technologies would diminish the social, interactive
aspect of caregiving and that the care recipient would receive
less attention, as only data would be used to assess the patient.
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Hindering conditions (digital literacy and cost)

Older persons especially complained that they were not
informed about technological or digital innovations. Simi-
larly, the caregivers were also surprised at their lack of
awareness of technologies that could be used in a caregiv-
ing context. Another aspect mentioned by stakeholders that
negatively influenced acceptance were most often cost of these
technologies.

Facilitators common for all technologies
Performance expectancy

Participants from all groups felt that some technologies
would alleviate caregiving burden. The possibility of tech-
nology relieving caregivers (both formal and informal)
increased acceptance for all participant groups. Participants
easily imagined scenarios where technology could offer a
benefit, and many mentioned the shortage of human caregiv-
ers or their lack of expertise as a reason why technology
should be used in caregiving.

Social aspects

A social condition that seemed to increase acceptance was
living alone. Participants from each stakeholder group
mentioned that they would find the use of technology more
acceptable if they or the care recipient were living alone, as
they imagined themselves being more vulnerable to acci-
dents and therefore needing a device to alert someone in
case of a fall.

Facilitating conditions
Mirroring the hindering condition of not knowing about

technological support and cost, participants from all groups
wished for more education around technology as well as

Table 4 Quotes for theme “Barriers to acceptance of wearables”

financial support. Trying out the technology or seeing the
benefits first hand was often mentioned as important facilita-
tors by all stakeholder groups.

Barriers to acceptance of wearables
Performance expectancy

We asked participants about wearables that would dispatch
automatic alarms in case of a fall and that would monitor
their health data (such as sleep, heart rate and steps and
potentially blood pressure and other more sophisticated
readings in the future) and monitor their location (via GPS).
While older persons expressed general lack of interest in
wearables, many caregivers specified that health data are
not useful in and of itself, as more information is needed to
assess how the care recipient is doing (Tables 4 and 5). Spe-
cifically, the older person should rather be asked herself how
she feels, to get a proper assessment of their status. Informal
caregivers felt that the health data would overwhelm them,
and that they would not appreciate the added responsibility
of checking the health data (Table 5).

Effort expectancy

Design came out as a specific barrier to acceptance for
wearables regarding the effort to use them. In both caregiver
groups, participants reported that older persons would not be
able to handle complex devices with many functions and that
font size, contrast and small letters may cause issues for peo-
ple who have deteriorating abilities to see or hear (Tables 4
and 5). Additionally, vibrations may not be helpful in light
of reduced sensitivity due to health conditions. Some older
persons who had experienced more modern devices than
familiar emergency buttons claimed that they are hard to use.
Furthermore, all groups mentioned that the current aesthetic
of wearables does not appeal to older persons, which they
confirmed.

Quote 1
Effort expectancy

ICR10: Yeah I don’t think they [older parents] could read that and they wouldn’t understand that [wearable]. So for myself
I do that, 1 sleep like that with the watch and I count my steps and stuff, so for me personally I think it’s great. I still under-

stand it though. (...) But I don’t know if I would want that from my parents. And I think I could do too little with it. I would
almost have to send it to the doctor, you know, if I were to see you, Mom, you would have to go to the doctor now, because
somehow.... and I don’t want that. No, no. But if they had that and it went straight to the doctor, then I would think it's good

too...

I don’t want to have to take that responsibility, you know?

Quote 2

Effort expectancy
still press the button

Quote 3

Effort expectancy  it. I can’t get do it."

PCC1: Every wearable now that comes on the market, they are getting smaller and the buttons are really so flat and sensors,
I find that is so tactile, that is not good at all for older people. They need a device that looks like a watch but where you can

OPNI10: You can’t press it, at least not well. I don’t know how the others do it. Two or three have already said, “I can’t get do
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Table 5 Barriers and facilitators to acceptance of wearables

Group Older participants Professional Caregivers Informal Caregivers
Barriers Performance expectancy Performance expectancy Performance expectancy
Lack of interest Data does not give a comprehensive Lack of interest in health data of older
Satisfied with own somatic assessment understanding of the patient persons
Effort expectancy Effort expectancy Effort expectancy
Reliability (e.g. false alarms) Reliability (false alarms, inaccurate meas- Reliability (false alarms, charging)
Certain cognitive capacities needed urements, charging) Certain cognitive capacities needed
Design Certain cognitive capacities needed Design
Dislikes aesthetic Design Complexity
Complexity OP will not like aesthetic
OP will dislike aesthetic
Anxiety Anxiety Anxiety
Data causing nervousness/pressure/hypo- Data causing nervousness/pressure/hypo- Data causing nervousness/pressure/hypo-
chondriac chondriac chondriac
Social aspects
Focus on data detrimental to relationship
Facilitators Performance expectancy Performance expectancy Performance expectancy

Reassurance (receive help when needed,
health data monitoring)

Nudging (reminders for appointments and
behaviors appreciated)

Reassurance (receive help when needed,
health data monitoring, locating)

Increased independence of older persons

Optimization of caregiving (detection of
anomalies, more knowledge about older

Reassurance (receive help when needed,
locating)

Optimization of caregiving (detection of
anomalies, more knowledge about older
person’s condition)

person’s condition)
Nudging (reminders for appointments and
behaviors appreciated)

Nudging (reminders for appointments and
behaviors appreciated)

Effort expectancy
Always available (if worn)

Effort expectancy
Always available (if worn)
Less invasive

Effort expectancy
Always available (if worn)

Social aspects
Nonstigmatizing aesthetics

Social aspects
Nonstigmatizing aesthetics

Social aspects
Nonstigmatizing aesthetics

Italicized information is unique to this technology and is discussed in the content below. The other contents are presented in the general section
above

Table 6 Quotes for theme “Facilitators of acceptance of wearables”

Quote 1
Performance expectancy

ICD2: And last fall she fell down somewhere and had severe knee pain. And that would also be something, for exam-
ple, if she doesn’t remember to tell me such things in the future, because if I know, then I can address it with the
Sfamily doctor, because at the family doctor I always go along and see that everything works out there and she, yes,
she doesn’t like to remember everything.

Quote 2
Performance expectancy

OPNO: Yeah, and that I know then and then, and that they might alert me with a sensor, “It’s two-thirty. You have to
be downstairs at a quarter to three,” for example. On the whole, I do get a message when I have an appointment,
but it doesn’t always work out. And that’s where sensors would be a good idea. I don’t know how it works, but a

suggestion.
Quote 3 OPH7: It was just so clunky [emergency button]. You immediately see, ah yes, this is an old person who now needs
Social aspects such a watch. But now, I think it’s become better in terms of design.
Quote 4 ICR?7: (laughs) Good question... I think it’s a question of amount [how many times]. If he.... would get too many

Social aspects reminders, then I don’t think he (father) would want that. So you’'d have to be able to control it quite individually.

He would probably have to be able to say what he wants to be reminded about.
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Facilitators of acceptance of wearables
Performance expectancy

The main expectation all participant groups had from
wearables was reassurance (Tables 5 and 6). Both car-
egiver groups spoke of the reassurance of being able to
locate a care recipient with dementia, as well as receiv-
ing health data from them when they cannot communi-
cate their ailments well. Older persons appreciated the
knowledge that they could get help when needed. Also,
participants from all groups saw nudging as a useful
mechanism to be reminded of appointments or healthy
behavior, such as medication intake, thus enabling better
self-management.

Social aspects
Some participants pointed out that wearables may appeal to

older adults because wearing them would not be perceived
as stigmatizing, because young and health conscious people

Table 7 Quotes for theme “Barriers to acceptance of ambient sensors”

are also using them (Tables 5 and 6). Caregivers suggested
that wearables be fully customizable, regarding what val-
ues are monitored and what nudges are given, as well as
when and how, so that older persons can adapt the device to
their needs. Furthermore, customizability would ensure that
older persons do not feel embarrassed because of unwanted
nudges in public, as they could silence nudges according to
their wishes.

Barriers to acceptance of ambient sensors
Effort expectancy

From all groups, participants mentioned that sensors
would be hard to incorporate into the home of their care
recipient, especially because some lived in very big apart-
ments or houses (Tables 7 and 8). Both caregiver groups
and older persons foresaw sensors as more useable in
newly built apartments. When cameras were mentioned,
caregivers from both groups worried that their caregiving

Quote 1

Effort expectancy
to implement.

Quote 2

Effort expectancy
works, but a suggestion.

ICR2: Yes, I think that is very difficult to implement (sensors in the house). So their apartment has two floors. It is still the
same place where we grew up. It has many rooms, so they could go into one room and there it has no sensor. So difficult

ICDS5: So I imagine a video camera that films 24 h and then you want to see if something has happened. But you don’t have
the time, that’s not possible doesn’t always work out. And that’s where sensors would be a good idea. I don’t know how it

Table 8 Barriers and facilitators to acceptance of ambient sensors

Group Older persons Professional caregivers Informal caregivers
Barriers Performance expectancy Performance expectancy Performance expectancy
Too intrusive for home Too intrusive for home Too intrusive for home
Living in nursing home more acceptable — Living in nursing home more acceptable ~ Not needed due to regular check-ins from
than using cameras than using cameras nursing home staff
Not needed due to regular check-ins from  Not needed due to regular check-ins from
nursing home staff nursing home staff
Effort expectancy Effort expectancy Effort expectancy
Too much work to install Too much work to install Too much work to install
Time burden of watching footage Time burden of watching footage
Anxiety Anxiety Anxiety
Enables abuse (data theft, video theft, Enables abuse (data theft, video theft, Enables abuse (data theft, video theft,
espionage for burglaries) espionage for burglaries) espionage for burglaries)
Facilitators Perceived usefulness Perceived usefulness Perceived usefulness

Safety (cameras provide proof of abuse,
burglary)

Effort expectancy
Passive and unobtrusive

Social aspects

Safety (proof in case of disputes)

Effort expectancy
Passive and unobtrusive

Social aspects

Only acceptable for people with dementia  More acceptable for people with dementia

Safety (cameras provide proof of abuse,
burglary)

Effort expectancy

Passive and unobtrusive

Social aspects

More acceptable for people with dementia

Italicized information are unique to this technology and are discussed in the content below. The other contents are presented in the general sec-

tion above
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Table 9 Quotes for theme “Facilitators of acceptance of ambient sensors”

Quote 1
Performance expectancy

ICRI: That's [cameras] what my friend has for her house too [cameras]. She had surgery in [neighboring town] the
other day and then she had to spend the night there. And in the middle of the night there was a beep and then she

sees two burglars running through her house and helping themselves. Then she called her son, but of course it was
all too late anyway. But I think it's great that that's possible.

Quote 2
Performance expectancy

PCN?7: I think it would have some small advantages, especially for someone who has late state dementia and always
moves a lot of things around and has a mania of stealing ..., they've already forgotten where they hid it and then

you don't see it, of course, then you've been stolen from.

Quote 3
Effort expectancy

ICD2: And my mom, you can't see these sensors. And she wouldn't understand that that's there. So she wouldn't care
at all. And for me personally, I don't really see any big disadvantages, so that's where I spontaneously... So I see it

more as an advantage, just, if something happens, that then it can be reacted accordingly and can also be reacted

quickly, maybe that's what it comes down to.

Quote 4
Social aspects

ICD3: For me, the button and the watch are the most likely, because if I imagine that someone is watching me via the
camera, I wouldn't find that so thrilling (laughs). Unless I assume that I would then have dementia, then I would

probably also be happy about such sensors, that, if [ am not at home, someone is looking for me.

burden would actually increase with the technology, given
that someone needs to watch the produced footage.

Facilitators of acceptance of ambient sensors
Performance expectancy

While the idea of surveillance made participants in gen-
eral uncomfortable and many were worried about data
abuse, in each stakeholder group at least some participants
appreciated the idea of surveillance for safety purposes or
proof that others are fulfilling their roles and acting ethi-
cally (Tables 8 and 9). For example, informal caregivers

mentioned situations where they wished to monitor the
performance of formal caregivers as they were worried
about misconduct, while formal caregivers thought of situ-
ations where cameras could actually prove their innocence.

Effort expectancy

Despite expressing that sensors at home would be difficult
to install, informal caregivers appreciated the fact that, once
set up, the care recipient would be monitored passively and
without any effort (Tables 8 and 9). Issues that were men-
tioned in relation to wearables, for example, the need to
remember to wear the device or to charge it, were resolved
in the case of installed sensors.

Table 10 Quotes for theme “Barriers to acceptance of robots”

Quote 1
Performance expectancy

Quote 2
Performance expectancy

Quote 3

Social aspects

Quote 4
Social aspects

OPNI10: The nurse sees when I have a seed, let’s say “sand" [in my eye], she can remove it, but a robot doesn't see
that. That's what 1 find, the little things and they are not taken into account. That's also the important thing. How
can it wash my intimate parts?... But it's just these little things that are also part of it, it's all human.

ICR5: When the robot demands again, “stroke me.” So then the robot would have to meow a bit and cry for atten-
tion. And if she [grandmother] doesn't react, that he stops again, yes (laughs). Otherwise she'll throw him out of the
window! (laughs)

Interviewer: (laughs) Yes ok, but that he could behave autonomously a little bit?

ICR5: Yes, so that it is not purely dependent on our grandma, that she only leaves the kitten on with the switch when
she feels like it, because that would perhaps make the whole thing more authentic.

Interviewer: (Video Pepper) You're shaking your head already?

OPH?2: You get so childish when you're that old.

Interviewer: So childish? What did you say, one becomes childish?

OPH?2: One becomes childish, yes. So when you're a kid, you might still enjoy stuff like that, but it's so unrealistic.

Interviewer: Exactly, it's unrealistic.

OPH?2: Absolutely no, it's not like I find it entertaining. It's not entertaining or educational. Now, if it's something
that can inspire you, then I'll watch that kind of show, but if it's just to pass the time, or how do you say it, to kind of
entertain you or cheer you up, what...

Interviewer: No.

OPH?2: So I prefer to look for something to read.

PCNS5: And with Paro, I could imagine the topic of just ridiculousness...or that maybe you'd like it but you don't want
to show yourself like that, that you just use something like that in your room because you're a little embarrassed.
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Table 11 Barriers and facilitators to acceptance of robots

Group Older persons

Professional caregivers

Informal caregivers

Barriers Performance expectancy

Not advanced enough (not helpful, not

autonomous/real)

Effort expectancy
Reliability

Anxiety
Artificial

Robot could go rogue/disobey

Social aspects
Stigmatizing/infantilizing
Facilitators Performance expectancy

Entertainment

Acceptable for instrumental tasks

Social aspects

Better than no or bad human care
Acceptable for personal hygiene tasks
Appropriate in nursing home/for groups

Performance expectancy

Not advanced enough (not helpful, not
autonomous/real)

Older persons should not be overstimu-
lated

Effort expectancy

Reliability

Older Persons cannot use it alone
Anxiety

Artificial

Robot could go rogue/disobey
Social aspects
Stigmatizing/infantilizing
Performance expectancy
Entertainment

Acceptable for instrumental tasks

Social aspects

Better than no care

Acceptable for personal hygiene tasks
Appropriate in nursing home/for groups

Performance expectancy

Not advanced enough yet (not helpful,
not autonomous/real)

Older Persons should not be overstimu-
lated

Effort expectancy

Reliability

Older Persons cannot use it alone
Anxiety

Artificial

Robot could go rogue/disobey
Social aspects
Stigmatizing/infantilizing
Performance expectancy
Entertainment

Acceptable for instrumental tasks

Social aspects

Better than no care

Acceptable for personal hygiene tasks
Appropriate in nursing home/for groups

Italicized information are unique to this technology and are discussed in the content below. The other contents are presented in the general sec-

tion above

Social aspects

Acceptance increased when study participants thought
about the care recipient as being very ill or suffering from
cognitive decline (Tables 8 and 9). Once the relationship
between the caregiver and the care recipient changes into
a more dependent stage, monitoring becomes more accept-
able, possibly because of an increased worry for caregivers
and thus an increased need for reassurance. Nevertheless,
caregivers wanted their care recipients to live their life as
normally as possible, despite their increased dependency,
and therefore preferred sensors without cameras over more
intrusive monitoring methods. Furthermore, older persons
themselves thought that video surveillance is only accept-
able for people suffering from advanced cognitive decline,
and never imagined themselves as being in such a situation
in the future.

Barriers to acceptance of robots
Performance expectancy

For both robots presented, participants in all groups
expressed the view that they were not advanced enough
yet to provide any real benefit (Tables 10 and 11). For the
humanoid robot, they thought it would not be able to do any
useful chores, both regarding household tasks and caregiv-
ing tasks (referred in the table as instrumental tasks). For the
pet-like robot, they suggested that it should at least simulate

a will of its own and ask for attention, in order to provide a
more interesting, real interaction that would make the older
persons feel needed and useful. Interestingly, while some
caregivers considered robots as being entertaining for older
adults, some caregivers from both groups even rejected that
use, stating that older adults should not be stimulated and
entertained all the time.

Social aspects

Participants from all groups expressed that older per-
sons may feel judged when seen interacting with a robot
(Tables 10 and 11). Robots were perceived as childish by
some participants, and more appropriate for people with
dementia. Older persons thought that they did not provide
any form of useful stimulation or education, alluding to the
fact that they still wanted to learn and expand their horizon,
rather than being just entertained or occupied.

Facilitators of acceptance of robots
Performance expectancy

Some participants from each group saw robots as entertain-
ing and stimulating for older persons (Tables 11 and 12).
Humanoid robots were deemed as an interesting, exciting
experience, a new form of interaction. Pet-like robots could
provide companionship without the burdens that come with
taking care of an animal, according to caregivers from both
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Table 12 Quotes for theme “Facilitators of acceptance of robots”

Quote 1
Performance expectancy

OPHOY: Yeah so if you ask me personally then I would say I wouldn't find that bad. I think it's a bit of a detachment, a
bit of entertainment.... And then it forces you to think a little bit. A little bit, because then maybe he doesn't give an

answer to what you ask him, but to what he has in mind. No, no, why not?

Quote 2
Performance expectancy

ICRS5: And that’s all not necessary with such a little robot [feeding, etc.], you only have the pleasant stuff of strok-
ing and purring and that you have the feeling that you are not so alone. I don't know whether this robot then also

wakes up on its own and meows again or so. That would be great, of course.

Quote 3
Social aspects

OPH]: I think that it is actually always better to have a nice Pepper than an unpleasant person. So it depends on the
quality of the living individual and unfortunately there are many people in the nursing home who work because of

the money and you can see that. And I think that if I had to choose, I would rather have the Pepper than someone
who says that the money is good, I'll do it, but after that, I don't really give a damn.

Quote 4
Social aspects

PCC5: And above all, let's be honest, especially in a retirement and nursing home, that's perhaps less the case here
now, because they still live here independently, can go out independently.... (...)

Interviewer: And here, in this context [independent apartments]?

PCC5: Here in this context, if he [Pepper] were to visit selectively, then perhaps that could be done, but I mean we
are here in independent living, if we plan something here now, then there is a group here that takes on the topic and
is responsible for the interaction. I would see that less here now. But he is allowed to visit us (laughs).

groups. They mentioned how some older persons would
still like to have pets as companions, but are unable to take
care of them, thus seeing an opportunity for robots to fulfill
the needs of companionship without pushing older person’s
beyond their capabilities.

Social aspects

Participants from all groups expressed greater acceptance of
robots if caregivers were unavailable or, in the case of older
persons, unpleasant. Furthermore, some participants from
all groups imagined that using a robot for tasks related to
hygiene may actually be less shame inducing than interact-
ing with a human caregiver. Participants from both caregiver
groups saw the use of robots as being more appropriate in a
nursing home setting rather than for older persons still living
at home. Some older persons living at home expressed the
same preference. In all participant groups, suggestions were
raised about how exactly Pepper would be interacting with
residents in a nursing home. For example, professional car-
egivers thought that robots could provide prompts to partici-
pants, reminding them of mealtimes or activities that were
about to commence. Informal caregivers imagined the robot
being used in group activities, discussing a certain subject
prompted by Pepper and thus facilitating group interaction.

Discussion

As mentioned in the introduction, the goal of this paper is
to add qualitative research to the more quantitative mod-
els of acceptance, such as UTAUT (Venkatesh et al. 2003)
and TAM (Davis 1989) in order to provide more depth and

@ Springer

context to the main facets of technology acceptance dis-
cussed in both models, as well as to potentially reveal addi-
tional important factors that could improve these models.
Thus, we categorized our data similarly to the main variables
of these acceptance models. Our study revealed many barri-
ers and facilitators that are similar to the facets of TAM and
UTAUT. Nevertheless, we also found additional facets that
may be worth including in future acceptance models.

In the context of the current literature, our study substan-
tiates the acceptance models’ assumption that the easier a
technology is to use and the more useful it seems to users,
the likelihood of acceptance increases (Cimperman et al.
2016; Mao et al. 2015; Tubaishat 2018). Furthermore, there
is evidence that the worry of caregivers that older persons
would get confused by new technologies is justified and that
technologies need to be simple (Chung et al. 2021; Cullen
et al. 2022). Reliability is rarely mentioned as a factor in
TAM or UTAUT studies (Zeng et al. 2023) and more often
mentioned in studies investigating acceptance outside of the
TAM and UTAUT models (Dorsten et al. 2009; Gagnon-Roy
et al. 2017). Given the explicit and recurrent mention of reli-
ability issues by our stakeholders, we suggest to include it as
a predictor for effort expectancy.

Anxiety emerged as a variable in TAM 3, trying to cap-
ture the nervousness, apprehensiveness and general dis-
comfort users experience when starting to use a technology
and the variable has gained attention in research employing
TAM 3 and other models (AlQudah et al. 2021; Dai et al.
2020; Khaksar et al. 2019; Meuter et al. 2003; Rajak and
Shaw 2021). The caregivers in our study noticed anxiety
in older persons, thus supporting the inclusion of that vari-
able into the acceptance models. Not included within the
existing models, our study uncovered that many participants
expressed concerns regarding radiation, use of electricity
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and the production of waste (Li et al. 2019). The artificial
character of robots and the fear of them disobeying also
seemed to induce anxiety in study participants. Another
study found that older persons prefer to limit the degree of
autonomy of robots (Scopelliti et al. 2005), a preference
that could be related to the fear of disobedience by robots.
Furthermore, a fear that was mentioned often and by all
participant groups was the replacement of human caregiv-
ing through technology. This fear has been found in other
studies (Felber et al. 2023; Vandemeulebroucke et al. 2021;
Wangmo et al. 2019). In order to gain more understanding
of the variable labeled “anxiety” in the acceptance models,
we suggest examination into new factors that we found such
as radiation, fear of disobedience and replacement of human
care.

We included social aspects as a variable in our analy-
sis to capture conditions related to the living situation of
older persons, their social image or interactions with oth-
ers which would influence acceptance of technology. We
found that living alone was deemed to foster acceptance of
technology. As social influence can also be characterized as
understanding the importance of adopting the technology
by the targeted user (Rajak and Shaw 2021), living alone
may be a factor that positively influences that understand-
ing. Regarding the issue of feeling stigmatized by others
when using technologies, especially robots, has been found
by other researchers, who used also proposed to add stig-
matization under social aspects influencing acceptance (He
et al. 2022). We also saw that acceptance of monitoring tech-
nology increases for caregivers when the care recipient’s
cognitive capabilities decline. This relationship has been
found in other studies involving caregivers and people with
dementia (White and Montgomery 2014; Williamson et al.
2017). As with the variable of anxiety, we therefore propose
to additionally study these dimensions of social aspects so
that they can also be added to the acceptance models.

Facilitating conditions such as increased education for
technologies was also found by other studies using TAM
and UTAUT (Liu et al. 2015; Prayoga and Abraham 2016;
van der Waal et al. 2022). Turning this aspect around, the
lack of awareness is an issue for the uptake of innovations
in healthcare in general (Watkinson et al. 2021). Lastly, cost
has been found to be an important barrier in other studies
(Dai et al. 2020; Dorsten et al. 2009), and it is part of the
updated UTAUT model (Venkatesh et al. 2012). However,
lack of awareness has not yet found its way into the accept-
ance models, although some studies ask for the degree of
familiarity with technology (Harris and Rogers 2023; Scop-
elliti et al. 2005), which is a related question. If a person is
not familiar with a technology, she is also not aware of the
possibilities offered by the technology.

Future research and implementation

A next potential step could be to investigate how these bar-
riers and facilitators can be employed to provide better car-
egiving with the assistance of technology. The framework
of responsible innovation (RI) deals with a similar question,
as one definition of RI describes it as “a transparent, interac-
tive process by which societal actors and innovators become
mutually responsive to each other with a view to the (ethical)
acceptability, sustainability and societal desirability of the
innovation process and its marketable products (in order to
allow a proper embedding of scientific and technological
advances in our society)” (Schomberg 2013, p.19). Under
this definition, society defines, at least partially, which tech-
nologies are acceptable and desirable for its participants.
While the detailed decisions will come down to the indi-
viduals and will differ case by case, the idea of individu-
alization and autonomous decision making (conditions that
were affirmed by study participants) need to be agreed upon
on a societal level, and then respected by the designers of
said technologies. What the different definitions of RI have
in common is the assumption that societal participation in
innovation will lead to outcomes that are not solely ben-
eficial in an economic sense, but also promote “goodness”
overall (for example, for the environment or society in gen-
eral), which in turn means the involvement of societal actors
to determine what this goodness exactly is (Timmermans
and Blok 2021). Our study has provided a first step regarding
said determination.

Strengths and limitations

Overall, our study has shown that qualitative research inves-
tigating acceptance of technologies can add valuable infor-
mation to established quantitative measures, such as the
TAM and UTAUT models and their modifications. Qualita-
tive findings are often rich and nuanced due to its qualitative
nature and can provide deeper insights on the understandings
of certain terms widely used in a quantitative method (Lip-
worth et al. 2010; Mallinson 2002). The large scope of our
research ensures that our paper lays important groundwork
for future quantitative research. Despite our relatively high
sample size, our findings are not generalizable. Furthermore,
social desirability bias may have influenced our results, as
study participants may have answered questions in accord-
ance to what they thought the authors would want them to
answer (Bergen and Labonté 2020). While interviewers
made an effort to avoid language that would encourage such
bias, its presence cannot be excluded.
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Conclusion

This paper presents the barriers and facilitators of new tech-
nologies in caregiving as perceived by the three main stake-
holders—older persons, professional caregivers and informal
caregivers. Our qualitative approach found similar variables
like those used by TAM and UTAUT, such as performance
expectancy, effort expectancy, social influence and facilitat-
ing conditions, thus strengthening the models. It also found
important nuances to these variables, such as reliability
regarding effort expectancy or the fear of radiation regard-
ing the variable of anxiety, which is a variable of TAM 3,
thus suggesting how these models could be enriched. Fur-
thermore, as our study included a variety of technologies,
ranging from wearables to sensors to robots, we uncovered
details regarding the individual features of the technolo-
gies that foster or hinder acceptance, such as the issues of
charging regarding wearables or the perceived high effort
to installing sensors at home. The results provide important
insight into the acceptance of technology in aged care and
can inform future research and design of technology in order
to increase acceptance among the stakeholder groups.

Acknowledgements The study has been possible with the kind time
and experiences shared by the older persons, family caregivers and
professionals working in the context of elder care in Switzerland. We
are indebted, and we thank you. We thank Vanessa Duong who sup-
ported the project as part of her master thesis work.

Author contributions TW and DRS designed and supervised the pro-
ject. NAF conducted the interviews and transcribed the data. YJT, NF
and TW carried out the first analysis for the paper. NAF wrote the
manuscript and finalized the analysis. WL and DRS contributed toward
the interpretation of the analyzed results. WL co-wrote the discussion.
All authors have read and approve the version submitted. They take
responsibility for the content of the paper.

Funding Open access funding provided by University of Basel This
study is part of the “Smart Homes, Older Adults, And Caregivers:
Facilitating Social Acceptance and Negotiating Responsibilities
[RESOURCE] project,” which is financed by the Swiss National Sci-
ence Foundation (SNF NRP-77 Digital Transformation, Grant Number
407740_187464/1).

Availability of data and materials The used interview guides and tran-

scripts are available upon request from the first author, nadine.felber @
unibas.ch.

Declarations

Ethical approval The research project was approved by the Ethics
Commission of Northwest and Central Switzerland (EKNZ) under
ID: AO_2020-00027.

Competing interests The authors declare no competing interests.
Open Access This article is licensed under a Creative Commons Attri-

bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long

@ Springer

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

Alam MZ, Hoque MdR, Hu W, Barua Z (2020) Factors influencing the
adoption of mHealth services in a developing country: a patient-
centric study. Int J Inf Manag 50:128-143. https://doi.org/10.
1016/j.ijinfomgt.2019.04.016

Alexandrakis D, Chorianopoulos K, Tselios N (2020) Older adults and
web 2.0 storytelling technologies: probing the technology accept-
ance model through an age-related perspective. Int J Hum Comput
Interact 36(17):1623-1635. https://doi.org/10.1080/10447318.
2020.1768673

AlQudah AA, Al-Emran M, Shaalan K (2021) Technology acceptance
in healthcare: a systematic review. Appl Sci. https://doi.org/10.
3390/app112210537

Bagozzi R (2007) The legacy of the technology acceptance model and
a proposal for a paradigm shift. J AIS. https://doi.org/10.17705/
1jais.00122

Bayat S, Mihailidis A (2021) Outdoor life in dementia: How predict-
able are people with dementia in their mobility? Alzheimer’s
Dementia 13(1):e12187. https://doi.org/10.1002/dad2.12187

Bergen N, Labonté R (2020) ,,Everything is perfect, and we have
no problems®: detecting and limiting social desirability bias in
qualitative research. Qual Health Res 30(5):783-792. https://
doi.org/10.1177/1049732319889354

Bet P, Castro PC, Ponti MA (2019) Fall detection and fall risk
assessment in older person using wearable sensors: a system-
atic review. Int J Med Inf 130:103946. https://doi.org/10.1016/j.
ijmedinf.2019.08.006

Braun V, Clarke V (2006) Using thematic analysis in psychology.
Qual Res Psychol 3(2):77-101. https://doi.org/10.1191/14780
88706qp0630a

Braun V, Clarke V (2019) Reflecting on reflexive thematic analysis.
Qualit Res Sport Exercise Health 11(4):589-597. https://doi.
org/10.1080/2159676X.2019.1628806

Chung J, Boyle J, Pretzer-Aboff I, Knoefel J, Young HM, Wheeler
DC (2021) Using a GPS watch to characterize life-space mobil-
ity in dementia: a dyadic case study. J Gerontol Nurs 47(10):15-
22. https://doi.org/10.3928/00989134-20210908-03

Cimperman M, Makovec Brenc¢i¢ M, Trkman P (2016) Analyzing
older users’ home telehealth services acceptance behavior-
applying an Extended UTAUT model. Int J] Med Inf 90:22-31.
https://doi.org/10.1016/j.ijmedinf.2016.03.002

Cullen A, Mazhar MKA, Smith MD, Lithander FE, Breasail M,
Henderson EJ (2022) Wearable and portable GPS solutions for
monitoring mobility in dementia: a systematic review. Sensors.
https://doi.org/10.3390/s22093336

Dai B, Larnyo E, Tetteh EA, Aboagye AK, Musah A-AI (2020)
Factors affecting caregivers’ acceptance of the use of wearable
devices by patients with dementia: an extension of the uni-
fied theory of acceptance and use of technology model. Am


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ijinfomgt.2019.04.016
https://doi.org/10.1016/j.ijinfomgt.2019.04.016
https://doi.org/10.1080/10447318.2020.1768673
https://doi.org/10.1080/10447318.2020.1768673
https://doi.org/10.3390/app112210537
https://doi.org/10.3390/app112210537
https://doi.org/10.17705/1jais.00122
https://doi.org/10.17705/1jais.00122
https://doi.org/10.1002/dad2.12187
https://doi.org/10.1177/1049732319889354
https://doi.org/10.1177/1049732319889354
https://doi.org/10.1016/j.ijmedinf.2019.08.006
https://doi.org/10.1016/j.ijmedinf.2019.08.006
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1080/2159676X.2019.1628806
https://doi.org/10.1080/2159676X.2019.1628806
https://doi.org/10.3928/00989134-20210908-03
https://doi.org/10.1016/j.ijmedinf.2016.03.002
https://doi.org/10.3390/s22093336

European Journal of Ageing (2024) 21:12

Page150f16 12

J Alzheimer’s Dis Dementias. https://doi.org/10.1177/15333
17519883493

Davis FD (1989) Perceived usefulness, perceived ease of use, and user
acceptance of information technology. MIS Q 13(3):319-340.
https://doi.org/10.2307/249008

Dorsten A-M, Sifford KS, Bharucha A, Mecca LP, Wactlar H (2009)
Ethical perspectives on emerging assistive technologies: Insights
from focus groups with stakeholders in long-term care facilities.
J Emp Res Hum Res Ethics JERHRE 4(1):25-36. https://doi.org/
10.1525/jer.2009.4.1.25

Drehlich M, Naraine M, Rowe K, Lai SK, Salmon J, Brown H, Koorts
H, Macfarlane S, Ridgers ND (2020) Using the technology accept-
ance model to explore adolescents’ perspectives on combining
technologies for physical activity promotion within an interven-
tion: usability study. J] Med Internet Res 22(3):e15552. https://
doi.org/10.2196/15552

Dwivedi Y, Rana N, Jeyaraj A, Clement M, Williams M (2019) Re-
examining the unified theory of acceptance and use of technology
(UTAUT): towards a revised theoretical model. Inf Syst Front
21:1-16. https://doi.org/10.1007/s10796-017-9774-y

Ehn M, Johansson A-C, Reveniis A (2019) Technology-based motiva-
tion support for seniors’ physical activity-A qualitative study on
seniors’ and health care professionals’ views. Int J Environ Res
Public Health 16(13):2418. https://doi.org/10.3390/jjerph16132418

Felber NA, Tian YJ, Pageau F, Elger BS, Wangmo T (2023) Mapping
ethical issues in the use of smart home health technologies to care
for older persons: a systematic review. BMC Med Ethics 24(1):24.
https://doi.org/10.1186/s12910-023-00898-w

Figalova N, Chuang L, Pichen J, Baumann M, Pollatos O (2022) Ambi-
ent light conveying reliability improves drivers’ takeover perfor-
mance without increasing mental workload. Multimod Technol
Intract. https://doi.org/10.20944/preprints202208.0346.v1

Gagnon-Roy M, Bourget A, Stocco S, Courchesne A-CL, Kuhne N,
Provencher V (2017) Assistive technology addressing safety
issues in dementia: a scoping review. Am J Occup Therap Offic
Publ Am Occup Therapy Assoc 71(5):7105190020p1-71051900
20p10. https://doi.org/10.5014/ajot.2017.025817

Gasteiger N, Loveys K, Law M, Broadbent E (2021) Friends from the
future: a scoping review of research into robots and computer
agents to combat loneliness in older people. Clin Interv Aging
16:941-971. https://doi.org/10.2147/CIA.S282709

Guest G, MacQueen M, Namey E (2012) Applied thematic analysis.
SAGE Publications, Inc. https://doi.org/10.4135/9781483384436

Hanif Y, Lallie HS (2021) Security factors on the intention to use
mobile banking applications in the UK older generation (55+):
a mixed-method study using modified UTAUT and MTAM with
perceived cyber security, risk, and trust. Technol Soc 67:101693.
https://doi.org/10.1016/j.techsoc.2021.101693

Harris MT, Rogers WA (2023) Developing a healthcare technology
acceptance model (H-TAM) for older adults with hypertension.
Ageing Soc 43(4):814-834. https://doi.org/10.1017/S0144686X2
1001069

He Y, He Q, Liu Q (2022) Technology acceptance in socially assistive
robots: scoping review of models, measurement, and influencing
factors. J Healthcare Eng 2022:6334732. https://doi.org/10.1155/
2022/6334732

Holthe T, Halvorsrud L, Lund A (2022) Digital assistive technology
to support everyday living in community-dwelling older adults
with mild cognitive impairment and dementia. Clin Interv Aging
17:519-544. https://doi.org/10.2147/CIA.S357860

Hoque R, Sorwar G (2017) Understanding factors influencing the
adoption of mHealth by the elderly: an extension of the UTAUT
model. Int J] Med Inf 101:75-84. https://doi.org/10.1016/j.ijmed
inf.2017.02.002

Kang H-J, Han J, Kwon GH (2022) The acceptance behavior of smart
home health care services in South Korea: an integrated model of

UTAUT and TTF. Int J Environ Res Public Health 19(20):13279.
https://doi.org/10.3390/ijerph 192013279

Ketikidis P, Dimitrovski T, Lazuras L, Bath PA (2012) Acceptance of
health information technology in health professionals: an appli-
cation of the revised technology acceptance model. Health Inf J
18(2):124-134. https://doi.org/10.1177/1460458211435425

Khaksar SMS, Khosla R, Singaraju S, Slade B (2019) Carer’s per-
ception on social assistive technology acceptance and adoption:
moderating effects of perceived risks. Behav Inf Technol 40:1-24.
https://doi.org/10.1080/0144929X.2019.1690046

Koh WQ, Felding SA, Budak KB, Toomey E, Casey D (2021) Barriers
and facilitators to the implementation of social robots for older
adults and people with dementia: a scoping review. BMC Geriatr.
https://doi.org/10.1186/s12877-021-02277-9

Legault GA, Verchere C, Patenaude J (2018) Support for the develop-
ment of technological innovations: promoting responsible social
uses. Sci Eng Ethics 24(2):529-549. https://doi.org/10.1007/
s11948-017-9911-5

Li J, Ma Q, Chan AH, Man SS (2019) Health monitoring through
wearable technologies for older adults: smart wearables accept-
ance model. Appl Ergon 75:162-169. https://doi.org/10.1016/j.
apergo.2018.10.006

Lipworth WL, Davey HM, Carter SM, Hooker C, Hu W (2010) Beliefs
and beyond: what can we learn from qualitative studies of lay
people’s understandings of cancer risk? Health Expect Int J Public
Particip Health Care Health Policy 13(2):113—124. https://doi.org/
10.1111/5.1369-7625.2010.00601.x

Liu L, Miguel Cruz A, Rios Rincon A, Buttar V, Ranson Q, Goertzen
D (2015) What factors determine therapists’ acceptance of new
technologies for rehabilitation: a study using the Unified Theory
of Acceptance and Use of Technology (UTAUT). Disabil Rehabil
37(5):447-455. https://doi.org/10.3109/09638288.2014.923529

Magaldi D, Berler M (2020) Semi-structured Interviews. In: Zeigler-
Hill V, Shackelford TK (eds) Encyclopedia of personality and
individual differences. Springer. https://doi.org/10.1007/978-3-
319-24612-3_857

Mallinson S (2002) Listening to respondents: a qualitative assessment
of the Short-Form 36 Health Status Questionnaire. Social Sci Med
54(1):11-21. https://doi.org/10.1016/s0277-9536(01)00003-x

Mao H-F, Chang L-H, Yao G, Chen W-Y, Huang W-NW (2015) Indi-
cators of perceived useful dementia care assistive technology:
caregivers’ perspectives. Geriatr Gerontol Int 15(8):1049-1057.
https://doi.org/10.1111/ggi.12398

Meuter ML, Ostrom AL, Bitner MJ, Roundtree R (2003) The influence
of technology anxiety on consumer use and experiences with self-
service technologies. J Bus Res 56(11):899-906. https://doi.org/
10.1016/S0148-2963(01)00276-4

Momin MS, Sufian A, Barman D, Dutta P, Dong M, Leo M (2022)
In-home older adults’ activity pattern monitoring using depth
sensors: a review. Sensors 22(23):9067. https://doi.org/10.3390/
$22239067

Paccoud I, Baumann M, Bihan E, Pétré B, Breinbauer M, Bohme P,
Chauvel L, Leist A (2021) Socioeconomic and behavioural fac-
tors associated with access to and use of Personal Health Records.
BMC Med Inform Decis Mak 21:18. https://doi.org/10.1186/
s12911-020-01383-9

Palas JU, Sorwar G, Hoque MR, Sivabalan A (2022) Factors influ-
encing the elderly’s adoption of mHealth: an empirical study
using extended UTAUT2 model. BMC Med Inform Decis Mak
22(1):191. https://doi.org/10.1186/s12911-022-01917-3

Patil P, Tamilmani K, Rana NP, Raghavan V (2020) Understanding
consumer adoption of mobile payment in India: extending Meta-
UTAUT model with personal innovativeness, anxiety, trust, and
grievance redressal. Int J Inf Manag 54:102144. https://doi.org/
10.1016/j.ijinfomgt.2020.102144

@ Springer


https://doi.org/10.1177/1533317519883493
https://doi.org/10.1177/1533317519883493
https://doi.org/10.2307/249008
https://doi.org/10.1525/jer.2009.4.1.25
https://doi.org/10.1525/jer.2009.4.1.25
https://doi.org/10.2196/15552
https://doi.org/10.2196/15552
https://doi.org/10.1007/s10796-017-9774-y
https://doi.org/10.3390/ijerph16132418
https://doi.org/10.1186/s12910-023-00898-w
https://doi.org/10.20944/preprints202208.0346.v1
https://doi.org/10.5014/ajot.2017.025817
https://doi.org/10.2147/CIA.S282709
https://doi.org/10.4135/9781483384436
https://doi.org/10.1016/j.techsoc.2021.101693
https://doi.org/10.1017/S0144686X21001069
https://doi.org/10.1017/S0144686X21001069
https://doi.org/10.1155/2022/6334732
https://doi.org/10.1155/2022/6334732
https://doi.org/10.2147/CIA.S357860
https://doi.org/10.1016/j.ijmedinf.2017.02.002
https://doi.org/10.1016/j.ijmedinf.2017.02.002
https://doi.org/10.3390/ijerph192013279
https://doi.org/10.1177/1460458211435425
https://doi.org/10.1080/0144929X.2019.1690046
https://doi.org/10.1186/s12877-021-02277-9
https://doi.org/10.1007/s11948-017-9911-5
https://doi.org/10.1007/s11948-017-9911-5
https://doi.org/10.1016/j.apergo.2018.10.006
https://doi.org/10.1016/j.apergo.2018.10.006
https://doi.org/10.1111/j.1369-7625.2010.00601.x
https://doi.org/10.1111/j.1369-7625.2010.00601.x
https://doi.org/10.3109/09638288.2014.923529
https://doi.org/10.1007/978-3-319-24612-3_857
https://doi.org/10.1007/978-3-319-24612-3_857
https://doi.org/10.1016/s0277-9536(01)00003-x
https://doi.org/10.1111/ggi.12398
https://doi.org/10.1016/S0148-2963(01)00276-4
https://doi.org/10.1016/S0148-2963(01)00276-4
https://doi.org/10.3390/s22239067
https://doi.org/10.3390/s22239067
https://doi.org/10.1186/s12911-020-01383-9
https://doi.org/10.1186/s12911-020-01383-9
https://doi.org/10.1186/s12911-022-01917-3
https://doi.org/10.1016/j.ijinfomgt.2020.102144
https://doi.org/10.1016/j.ijinfomgt.2020.102144

12 Page 16 of 16

European Journal of Ageing (2024) 21:12

Pool J, Akhlaghpour S, Fatehi F, Gray LC (2022) Data privacy con-
cerns and use of telehealth in the aged care context: an integrative
review and research agenda. Int ] Med Inf 160:104707. https://doi.
org/10.1016/j.ijmedinf.2022.104707

Prayoga T, Abraham J (2016) Behavioral intention to use IOT health
device: the role of perceived usefulness, facilitated appropriation,
big five personality traits, and cultural value orientations. Int J
Electr Comput Eng 6:1751-1765. https://doi.org/10.11591/ijece.
v6i4.10546

Rajak M, Shaw K (2021) An extension of technology acceptance model
for mHealth user adoption. Technol Soc 67:101800. https://doi.
org/10.1016/j.techsoc.2021.101800

Rondan-Cataluiia F, Arenas-Gaitan J, Ramirez-Correa P (2015) A com-
parison of the different versions of popular technology acceptance
models: a non-linear perspective. Kybernetes. https://doi.org/10.
1108/K-09-2014-0184

Santos D, Miguel L (2020) I am a nursing student but hate nursing:
the East Asian perspectives between social expectation and social
context. Int J Environ Res Public Health. https://doi.org/10.3390/
ijerph17072608

Schomberg R (2013) A vision of responsible research and innovation.
In: Responsible innovation: managing the responsible emergence
of science and innovation in society (S. 51-74). https://doi.org/10.
1002/9781118551424.ch3

Scopelliti M, Giuliani MV, Fornara F (2005) Robots in a domestic set-
ting: a psychological approach. Univ Access Inf Soc 4:146-155.
https://doi.org/10.1007/s10209-005-0118-1

Seidlein A-H, Buchholz M, Salloch S, Buchholz I (2020) Adequacy of
care provision in long-term home nursing arrangements: a triangu-
lation of three perspectives. Nurs Open 7(5):1634-1642. https://
doi.org/10.1002/nop2.548

Shibata T (2012) Therapeutic seal robot as biofeedback medical device:
qualitative and quantitative evaluations of robot therapy in demen-
tia care. Proc IEEE 100(8):2527-2538. https://doi.org/10.1109/
JPROC.2012.2200559

Syse A, Artamonova A, Thomas M, Veenstra M (2022) Do charac-
teristics of family members influence older persons’ transition to
long-term healthcare services? BMC Health Serv Res 22(1):362.
https://doi.org/10.1186/s12913-022-07745-5

Tamilmani K, Rana NP, Wamba SF, Dwivedi R (2021) The extended
unified theory of acceptance and use of technology (UTAUT2): a
systematic literature review and theory evaluation. https://brads
cholars.brad.ac.uk/handle/10454/18159

Tanioka R, Sugimoto H, Yasuhara Y, Ito H, Osaka K, Zhao Y, Kai Y,
Locsin R, Tanioka T (2019) Characteristics of transactive rela-
tionship phenomena among older adults, care workers as inter-
mediaries, and the pepper robot with care prevention gymnastics
exercises. J] Med Investig JMI 66(12):46-49. https://doi.org/10.
2152/jmi.66.46

Tian YJ(Angelina), Felber NA, Pageau F, Schwab DR, Wangmo T
(2024) Benefits and barriers associated with the use of smart
home health technologies in the care of older persons: a sys-
tematic review. BMC Geriatr 24:152. https://doi.org/10.1186/
$12877-024-04702-1

Timmermans J, Blok V (2021) A critical hermeneutic reflection on
the paradigm-level assumptions underlying responsible inno-
vation. Synthese 198(19):4635-4666. https://doi.org/10.1007/
s11229-018-1839-z

Tubaishat A (2018) Perceived usefulness and perceived ease of use of
electronic health records among nurses: application of technol-
ogy acceptance model. Inform Health Soc Care 43(4):379-389.
https://doi.org/10.1080/17538157.2017.1363761

United Nations Department of Economic and Social Affairs (2022)
World Population Prospects 2022: summary of Results. UN
DESA/POP/2022/TR/, NO. 3

@ Springer

van der Waal NE, de Wit J, Bol N, Ebbers W, Hooft L, Metting E, van
der Laan LN (2022) Predictors of contact tracing app adoption:
Integrating the UTAUT, HBM and contextual factors. Technol
Soc 71:102101. https://doi.org/10.1016/j.techsoc.2022.102101

Vandemeulebroucke T, Dzi K, Gastmans C (2021) Older adults’ experi-
ences with and perceptions of the use of socially assistive robots
in aged care: a systematic review of quantitative evidence. Arch
Gerontol Geriatr 95:104399. https://doi.org/10.1016/j.archger.
2021.104399

Venkatesh V, Morris MG, Davis GB, Davis FD (2003) User accept-
ance of information technology: toward a unified view. MIS Q
27(3):425-478. https://doi.org/10.2307/30036540

Venkatesh V, Thong JYL, Xu X (2012) Consumer acceptance and use
of information technology: extending the unified theory of accept-
ance and use of technology. MIS Q 36(1):157-178. https://doi.
org/10.2307/41410412

Wang H, Tao D, Yu N, Qu X (2020) Understanding consumer accept-
ance of healthcare wearable devices: an integrated model of
UTAUT and TTF. Int J Med Inf 139:104156. https://doi.org/10.
1016/.ijmedinf.2020.104156

Wangmo T, Lipps M, Kressig RW, Ienca M (2019) Ethical concerns
with the use of intelligent assistive technology: findings from a
qualitative study with professional stakeholders. BMC Med Ethics
20(1):98. https://doi.org/10.1186/s12910-019-0437-z

Watkinson F, Dharmayat KI, Mastellos N (2021) A mixed-method
service evaluation of health information exchange in England:
technology acceptance and barriers and facilitators to adop-
tion. BMC Health Serv Res 21(1):737. https://doi.org/10.1186/
$12913-021-06771-z

White EB, Montgomery P (2014) Electronic tracking for people with
dementia: an exploratory study of the ethical issues experienced
by carers in making decisions about usage. Dementia 13(2):216—
232. https://doi.org/10.1177/1471301212460445

Williamson B, Aplin T, de Jonge D, Goyne M (2017) Tracking down
a solution: exploring the acceptability and value of wearable GPS
devices for older persons, individuals with a disability and their
support persons. Disabil Rehabil Assist Technol 12(8):822-831.
https://doi.org/10.1080/17483107.2016.1272140

Wojcik D, Szczechowiak K, Konopka P, Owczarek M, Kuzia A,
Rydlewska-Liszkowska I, Pikala M (2021) Informal dementia
caregivers: current technology use and acceptance of technology
in care. Int J Environ Res Public Health 18(6):3167. https://doi.
org/10.3390/ijerph18063167

Xu W, Liang H-N, Yu K, Wen S, Baghaei N, Tu H (2023) Acceptance
of virtual reality exergames among chinese older adults. Int ] Hum
Comput Interact 39(5):1134-1148. https://doi.org/10.1080/10447
318.2022.2098559

Zeng F, Wang M, Li L, Cai S (2023) Survey on the acceptance of
smart cars amongst middle-aged and elderly in China. Technol
Soc 73:102234. https://doi.org/10.1016/j.techsoc.2023.102234

Zsiga K, Edelmayer G, Rumeau P, Péter O, T6th A, Fazekas G (2013)
Home care robot for socially supporting the elderly: focus group
studies in three European countries to screen user attitudes and
requirements. Int J Rehabil Res 36(4):375. https://doi.org/10.
1097/MRR.0b013e3283643d26

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1016/j.ijmedinf.2022.104707
https://doi.org/10.1016/j.ijmedinf.2022.104707
https://doi.org/10.11591/ijece.v6i4.10546
https://doi.org/10.11591/ijece.v6i4.10546
https://doi.org/10.1016/j.techsoc.2021.101800
https://doi.org/10.1016/j.techsoc.2021.101800
https://doi.org/10.1108/K-09-2014-0184
https://doi.org/10.1108/K-09-2014-0184
https://doi.org/10.3390/ijerph17072608
https://doi.org/10.3390/ijerph17072608
https://doi.org/10.1002/9781118551424.ch3
https://doi.org/10.1002/9781118551424.ch3
https://doi.org/10.1007/s10209-005-0118-1
https://doi.org/10.1002/nop2.548
https://doi.org/10.1002/nop2.548
https://doi.org/10.1109/JPROC.2012.2200559
https://doi.org/10.1109/JPROC.2012.2200559
https://doi.org/10.1186/s12913-022-07745-5
https://bradscholars.brad.ac.uk/handle/10454/18159
https://bradscholars.brad.ac.uk/handle/10454/18159
https://doi.org/10.2152/jmi.66.46
https://doi.org/10.2152/jmi.66.46
https://doi.org/10.1186/s12877-024-04702-1
https://doi.org/10.1186/s12877-024-04702-1
https://doi.org/10.1007/s11229-018-1839-z
https://doi.org/10.1007/s11229-018-1839-z
https://doi.org/10.1080/17538157.2017.1363761
https://doi.org/10.1016/j.techsoc.2022.102101
https://doi.org/10.1016/j.archger.2021.104399
https://doi.org/10.1016/j.archger.2021.104399
https://doi.org/10.2307/30036540
https://doi.org/10.2307/41410412
https://doi.org/10.2307/41410412
https://doi.org/10.1016/j.ijmedinf.2020.104156
https://doi.org/10.1016/j.ijmedinf.2020.104156
https://doi.org/10.1186/s12910-019-0437-z
https://doi.org/10.1186/s12913-021-06771-z
https://doi.org/10.1186/s12913-021-06771-z
https://doi.org/10.1177/1471301212460445
https://doi.org/10.1080/17483107.2016.1272140
https://doi.org/10.3390/ijerph18063167
https://doi.org/10.3390/ijerph18063167
https://doi.org/10.1080/10447318.2022.2098559
https://doi.org/10.1080/10447318.2022.2098559
https://doi.org/10.1016/j.techsoc.2023.102234
https://doi.org/10.1097/MRR.0b013e3283643d26
https://doi.org/10.1097/MRR.0b013e3283643d26

	Informing existing technology acceptance models: a qualitative study with older persons and caregivers
	Abstract
	Introduction
	Research methodology
	Interview guide
	Ethics
	Participant recruitment
	Data collection
	Study participants
	Data analysis

	Results
	Barriers common for all technologies
	Performance expectancy
	Effort expectancy
	Anxiety
	Social aspects
	Hindering conditions (digital literacy and cost)

	Facilitators common for all technologies
	Performance expectancy
	Social aspects
	Facilitating conditions

	Barriers to acceptance of wearables
	Performance expectancy
	Effort expectancy

	Facilitators of acceptance of wearables
	Performance expectancy
	Social aspects

	Barriers to acceptance of ambient sensors
	Effort expectancy

	Facilitators of acceptance of ambient sensors
	Performance expectancy
	Effort expectancy
	Social aspects

	Barriers to acceptance of robots
	Performance expectancy
	Social aspects

	Facilitators of acceptance of robots
	Performance expectancy
	Social aspects


	Discussion
	Future research and implementation
	Strengths and limitations
	Conclusion
	Acknowledgements 
	References


