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Abstract

Background: Citizen involvement is important for ensuring the relevance and quality of many research and
innovation efforts. Literature shows that inadequate citizen involvement poses an obstacle during the research,
development, and implementation of assistive technology. Previous studies have addressed the advantages and
disadvantages of citizen engagement in health research and technology development, and there is concern about
how to ensure valuable engagement to avoid situations where they don’t have influence. Frail older adults are
often excluded from being active partners in research projects.
The overall objective of this commentary is to describe a case where dialogue cafés was used as a method for
involving assisted living residents in technology discussions, elaborating on the following research question: In
what ways are dialogue cafés useful for directing research and development and for engaging residents in assisted
living facilities in assistive technology discussions?

Method: Six dialogue cafés with assisted living residents as participants were carried out over a period of 3 years
(2016–19). Reports that were written after each café by the group leaders and rapporteurs provide the material for
the analyses in this paper.

Results: This study demonstrates an example of facilitating user involvement where the participants felt useful by
contributing to research and discussions on assistive technology and where this contribution in fact directed the
research and development in the overall Assisted Living Project.

Conclusion: This study demonstrated that dialogue cafés enable older residents at an assisted living facility to
contribute with opinions about their needs and perspectives on assistive technologies. This negates the view of
older adults as too frail to participate and demonstrates the importance of including and collaborating with older
adults in research.
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Plain Language Summary

Assistive technology is used to provide older adults with the opportunity to preserve their quality of life and their
ability to cope in everyday life live independently longer and enhance participation in everyday life. This
commentary describes dialogue cafés as a method for involving residents in an assisted living facility in discussions
about assistive technology. It elaborates on how dialogue cafés are useful for directing research and development
and for engaging older adults in assistive technology discussions. Six dialogue cafés were held between 2016 and
2019 with residents (aged between 65 to 92) as participants in an assisted living facility in Norway. Reports that
were written after each café by the group leaders and rapporteurs provide the material for the analyses in this
paper. The study demonstrated that the engagement process was found to be positive by the participants in the
dialogue café groups. It also succeeded in directing the research and technology development in the project. The
dialogue cafés seemed to demonstrate a two-way learning process for the researchers and the participants.

Background
The ageing of society has been declared as one of the
grand future challenges of our times [1–3]. The chal-
lenges are related to escalating health care costs and in-
creasing health disparities [4]. This is driving a renewed
focus on developing health care services in other ways
with the intention of reducing costs while at the same
time enhancing seniors’ participation in everyday life [4].
Assistive technology is one important strategy for meet-
ing the ageing society challenges, aiming to provide
older adults with the opportunity to preserve their qual-
ity of life (seeing friends, enjoying hobbies, etc.) and
their ability to cope in everyday life (cooking, paying
bills, etc.), live independently longer, and also to reduce
costs in health care services [5, 6]. Assistive technologies
are new digital solutions that may include new, portable
communication platforms in the community health ser-
vices at home, tablets for communication in assisted liv-
ing facilities, monitoring devices to be used at home, etc.
(for a full list, see the literature review in Forsberg et al.
2020 [7]. Research and technology related to such a
digital transformation, including changes at the organ-
isational level within the health care and business sec-
tors, and at the individual level [8], are therefore
currently of high priority. However, some studies dem-
onstrate a mismatch in priorities for research topics
among patients, clinicians and the research communities
[9, 10]. Moreover, involving citizens and stakeholders in
the development process in an active way is currently ar-
gued to be an important driver of research and
innovation [11] and may increase the relevance and
quality of knowledge formation [12]. Citizen involve-
ment increases empowerment and a sense of ownership
of research among participants [11]. There is thus
currently a growing recognition of the importance of
involving users or stakeholders in research [4, 13]. Citi-
zen involvement aiming for research to be useful for
users and society at large, ultimately increases the
societal support for investments in research and
innovation.

With regard to studies of assistive technology more spe-
cifically, a similar observation is that inadequate citizen in-
volvement poses an obstacle during the development, and
implementation of technology [14–17]. Engaging older
adults in technology development relevant to them is im-
portant to address end users’ requirements and to adapt
the technology to users’ needs in order to succeed in tech-
nology uptake [18–20]. User involvement can also be im-
portant to evaluate the effectiveness and adoption of
technology [21]. The level of willingness to install techno-
logical solutions at home is high if it enables and em-
powers end user to live at home [15]. Holroyd-Leduc et al.
(2016) report on a literature review that addresses en-
gaging frail older adults in research, in which they ac-
knowledge the challenges, yet confirm that engaging this
population is feasible. They state that ‘in a democratic so-
ciety, citizen engagement is an ethical imperative which
embraces the principles of inclusivity, mutual respect and
co-design.’ (p. 13) [22]. However, though many studies
have confirmed the advantages of citizen engagement in
health research, there is also concern about how to ensure
meaningful engagement and avoid that users have no in-
fluence [13, 23]. A scoping review demonstrates that frail
adults (e.g. older adults with health problems) are rarely
included in research [10]. Burrows et al. (2019) evaluated
user involvement in an interdisciplinary technology re-
search project and showed that user involvement adds
value to many aspects of health research, but that there is
a need to further consider how to engage users to become
involved in interdisciplinary contexts [24]. Banner et al.
(2019) explore some theoretical and conceptual consider-
ations regarding user engagement in research and in inte-
grated knowledge translation (IKT), and raise the need for
further research regarding how researchers address power
and diversity to enhance co-production to create impact-
ful research [4].
In the health research and innovation field, different

collaborative models of research involving end users, de-
cisions makers, health care providers, policy makers,
caregivers, patients, next of kin and citizens have been
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developed in recent decades [4]. Co-creation describes
an interaction whereby actors create a mutually valued
outcome, based on dialogue on risks and benefits, com-
mon access to information and resources, and transpar-
ency [25]. Co-creating interactions between end users,
other non-academic stakeholders (peers or family) and
academic researchers can ensure a good fit with end-user
needs [26, 27]. Co-creation is believed to increase real
world relevance across different disciplines where know-
ledge is created through joint knowledge production ra-
ther than through knowledge translation [28]. Co-creation
is described as engagement by stakeholders in the process
of mutual learning and in identifying solutions [29]. One
widely accepted understanding of this type of involvement
is research that is carried out ‘with’ or ‘by’ members of the
public rather than ‘to’, ‘about’ or ‘for’ them [24]. In our
study we share this intention of doing research ‘with’ resi-
dents in an assistive living facility. Despite the clear bene-
fits of including older adults in research and technology
development in the health field, an important question is
the methodological issue of how to involve and engage
older adults in questions of assistive technology and even
artificial intelligence. These topics are considered by many
to be highly technical and require high cognitive abilities
to relate to intelligibly. Showing respect for older adults
as a heterogeneous group with varying capabilities im-
pels us to try to design ways of engagement that enable
the participants’ to experience being heard and at the
same time are useful for directing research and devel-
opment in assistive technologies. In literature there is
limited discussion of how the involvement process in-
fluences the research and development decisions and
what the researchers learned [30]. In this commentary
we will elaborate on and discuss an example of user in-
volvement in an assistive technology research project
(the Assisted Living Project (ALP)) with residents in an
assisted living facility in Norway.
The transdisciplinary Assisted Living project (2015–

2019) conducted research within information and
communication technology -ICT, health science, so-
cial science and ethics. The overall aim of the project
was to advance responsible research and innovation
(RRI) in the field of assistive technologies. The project
included technology development and research, an
interview study conducted in the community health
services at home in Oslo, focus group interviews with
health care staff in Oslo, technology discussions and
trials in an assisted living facility in Oslo (reported in
this commentary), and research on the RRI dimen-
sions of the project. The RRI framework applied in
the project was a version developed in Wickson and
Forsberg (2015) [31] and emphasised the importance
of the following dimensions of responsibility in the
research and innovation process:

1. A specific focus on addressing significant soci-
etal needs and challenges,

2. A research and development process that ac-
tively engages and responds to a range of stake-
holders,

3. A concerted effort to anticipate potential prob-
lems, identify alternatives, and reflect on under-
lying values, and

4. A willingness from relevant actors to act and
adapt according to 1–3. (see Forsberg and Thor-
stensen 2018) [32]

As part of addressing dimensions 2 to 4, we designed
two involvement processes in the project. The Integrated
Assessment group (also called the ProjectSTEP group)
was an advisory group that included users, user-
organizations, carers, professionals and researchers from
quite different traditions, both within ethics, health care
and technology development. This group met twice a year
over 4 years to help the consortium reflect on the research
and development process. The second involvement
process is the one reported on in this commentary; where
residents from the assisted living facility that took part in
the project were invited to collaborate with a multidiscip-
linary research team consisting of partners in the fields of
engineering, ethics, nursing, occupational therapy, soci-
ology, technology assessment and technology develop-
ment [33]. This collaboration consisted both of engaging a
larger number of residents in dialogue cafés and a smaller
number in technology trials in their apartments. This fa-
cility was selected as the residents there had for a period
been provided with assistive technologies (e.g. computer
tablets) and could therefore be assumed to relate easily to
the topics of the project. The overall objective of this com-
mentary article is to describe dialogue cafés as a method
for involving assisted living residents in technology discus-
sions, elaborating on the following research question: In
what ways are dialogue cafés useful for directing research
and development and for engaging older adults in assistive
technology discussions?
As the methodology was specifically adapted to this tar-

get group, the experiences from the study are likely to be
of particular interest to other researchers with similar am-
bitions of including and collaborating with older adults in
technology research and development. For more informa-
tion about the design of the project and results, see also
Zouganeli et al.2017 [34]. Holthe et al. [16, 35, 36], Casa-
grande [7], Holthe [12] and Thorstensen [37].

Methods
Dialogue cafés
In ALP, dialogue cafés were conducted to engage resi-
dents in an assisted living facility in collaborating with
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the abovementioned multidisciplinary research team.
The dialogue café design was inspired by well-known
methods for user involvement, especially world cafés
[38] and dialogue conferences [39]. The world café
method was created by Juanita Brown and David Isaacs
in the 1990s and follows the principle of good conversa-
tion, where all participants are given the chance to talk
about things that matter to them [38]. The method fol-
lows two principles: first, people want to talk together
about things that matter to them; and second, if they do,
they could create collective power. The design is based
on the assumption that people inherently possess the
wisdom and creativity to confront even the most difficult
challenges [38]. The world café method generates new
ideas, enables joint decision-making on key strategic is-
sues, discovers new ways of collaboration, reflects on the
implications of complex issues and identifies specific
step(s) for further exploration and implementation [38,
40]. The world café method is reported to be a valuable
participatory, flexible method that can be used with
community and health care stakeholders for research
prioritisation with marginalised communities [41, 42].
Dialogue conferences are well-known from action re-
search in work place studies, where the purpose is to
create more democratic problem framing and problem
solution across established groups (such as company
management and workers). The democratic commit-
ment of dialogue conferences translates well into the
democratic commitments of an RRI approach, but a
conference setting was deemed to be too large for this
target audience.
Inspired by both world cafés and dialogue conferences,

we therefore found ‘dialogue cafés’ to be in line with the
aims related to user involvement in RRI , and, more spe-
cifically, with the intention to engage residents in an
assisted living facility in assistive technology discussions.

The dialogue café method in the assisted living project
In order to include and engage the residents of the
assisted living facility in the dialogue cafés, we carefully
planned each café meeting, in line with the recommen-
dations of Kennedy and ter Meulen [43]. Dialogue cafés
were selected for user involvement from the beginning
of the Assisted Living Project. However, the number of
dialogue cafés was not decided. The specific content of
each dialogue café was defined as the project proceeded,
and the next café was initiated when more knowledge of
the residents’ needs and opinions was required for the
project. This resulted in six dialogue cafés being con-
ducted in the assisted living facility. The cafés was led by
the researcher who were either group-leader or
rapporteur.
Prior to each of the six dialogue cafés, the group

leaders and rapporteurs developed written instructions

describing the aims and intended content for the café,
including tasks and questions to be discussed. Two of
the researchers led the work of planning each café in
dialogue with the whole research group, who filled the
roles of group leaders and rapporteurs. A few days be-
fore each dialogue café, all the researchers met and per-
formed a ‘dry-run café’ giving the group leaders and
rapporteurs a common understanding of the content,
aims and questions asked and how to follow the method.
After the dry-runs were performed, adaptations were
made and final instructions agreed upon. On the day of
the café, the researchers met one hour ahead to agree on
final details. The researchers held a one-hour summing-
up meeting after each café to evaluate the content and
the process and reported in pre-prepared templates their
impressions and opinions of the discussions and their
own roles, challenges and successes during the cafés.
Each café lasted for two hours. Café tables for three to
six residents, one group leader and one rapporteur were
organised in the cafeteria at the assisted living facility.
Coffee, tea and snacks were offered at the beginning of
each meeting.
Each table had a group leader and a rapporteur. Paper,

stickers, pens, name labels and consent sheets were pro-
vided. After written consent was obtained from the par-
ticipants, each café started with a plenary presentation
by a facilitator. Illustrations with two fictional cartoon
figures called ‘Helmer’ (male, 85 years old) and ‘Nora’
(female, 77 years old) were used at each café to demon-
strate how the technology could contribute in everyday
life and to facilitate the discussions (see example in
Fig. 1).
By using a combination of plenary sessions and group

discussions, as well as illustrations and technology props,
we aimed to avoid wearing out the participants.
The facilitator was responsible for all the groups keep-

ing time and following the plan. The group leaders facili-
tated the discussions at their respective tables, assisted
by the rapporteurs, in line with the recommendations of
the Engage 2020 project [40] and MacFarlane et al. [41].

Recruitment and ethics
The assisted living facility included in the study consists
of apartments that are physically adapted to older adults
who have challenges in managing their everyday lives
though they do not yet need a nursing home placement.
In order to live in the facility, the residents must to some
extent be able to live independently. They may have
functional impairments such as: a) physical disabilities
i.e. impaired mobility, b) chronic and long-lasting and
severe mental health problems or c) decreased function
due to high age. Individuals with significant cognitive
impairments or with chronic and long-lasting high de-
grees of mental problems do not qualify for renting an
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apartment in the assisted living facility [44]. Neverthe-
less, some residents develop cognitive impairments after
moving in, or may not have manifested such symptoms
at the time when their application was submitted, so at
any time there is a diversity in the cognitive functioning
of the residents. The assisted living facility in the study
included an activity centre, a cafeteria and a reception
open from 8 AM to 4 PM with a housekeeper available
during the day. The housekeeper team knew all the resi-
dents well and contributed with information about the
project and motivated residents for participation.
We proceeded one step at a time in order to invite, re-

cruit and retain participants in the study. Introductory pre-
sentations and discussions with the leaders and
housekeepers in the assisted living facility were used to

anchor the project. The residents from all 53 apartments
were thereafter invited to a presentation of the project at
one of the regular ‘house meetings’, at which all the pro-
ject’s researchers, as well as its aims and objectives, were
presented.
The researchers visited the assisted living facility ap-

proximately two or three times a week in the beginning,
to get acquainted with the residents and to repeat infor-
mation about the project. The housekeeper played an
important role in recruiting residents to take part in the
interviews and in the dialogue cafés. In October 2016 all
the residents were invited to the first dialogue café
(DC1, see Table 1 for more information). They received
an invitation in their private mailbox and an open letter
was posted on a bulletin board in the cafeteria. All par-
ticipants were asked to sign an informed consent form
before participating in each dialogue café. We sought to
write this in plain language while still conveying suffi-
cient detail for making an informed choice about partici-
pation. The information was also provided orally by the
project researchers. With the housekeepers’ help, the
residents’ competence to give consent and ability to par-
ticipate in the research project was continuously
assessed throughout the project, in line with the recom-
mendations of Kennedy and ter Meulen [43].

Fig. 1 Nora has fallen and a video camera has registered it. Illustration from dialogue café no. 2

Table 1 Overview of participants at each café

DC number Total number of participants Men/women

DC1 13 4/9

DC2 13 4/9

DC3 14 2/12

DC4 11 2/9

DC5 12 3/9

12 3/9
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The privacy and data protection aspects of the project
were assessed and approved by the Norwegian Centre
for Research Data (NSD) on 16 March 2016, application
number 47996.

Data
The main material for the analyses comprises the six
written reports from each café. Each report includes the
templates completed by each group’s leader and rappor-
teur, as well as a general summary of each café. The re-
ports also included the researchers’ individual reflections
on the aims for and experiences of the dialogue cafés.

Process of analyses
The written material was analysed using a qualitative
content analyses [45]. The analyses started off using an
explorative approach close to the written material. First,
all the researchers read the reports from the six dialogue
cafés and tried to use a ‘bird’s eye’ perspective before
meeting face to face to share and discuss their perspec-
tives. Second, two researchers reviewed the reports more
systematically and identified areas and added keyword to
the text [45]. Themes emerged through the work that
matched our research interests and we chose to further
analyse the material in line with clearly formulated re-
search questions. We thus analysed the reports focusing
on how the participants seemed to create engagement in
the dialogue café discussions and how the researchers
used the participants’ valuable comments for directing
the research. In other words, we sought to assess both
the participants’ and the researchers’ experiences with
the process.
Below we also include information on the content of

the discussions as it demonstrates how the cafés helped
in the development of the project, which is essential in
light of the project’s RRI perspective and the second re-
search question.

Results
First, we will present an overview of the participants,
followed by descriptions of the dialogue cafés. We will
then present extracts from the reports on the partici-
pants’ experiences of the dialogue cafés. Finally, we will
present reflections on the usefulness of the DCs for
directing the research and development in the project.

Overview of the participants
Each of the six dialogue cafés was attended by between
11 and 14 residents ranging in age from 65 to 92. Few
men participated, due to the fact that the residents of
the assisted living facility were mostly women.
The six dialogue cafés built on each other as described

in the subsequent section. Each café started with a

reminder of what was discussed at the previous café(s),
showing the logical progression of the dialogue cafés,
allowing for new participants to understand the purpose
of the café in a larger context, and also reminding recur-
ring participants about what they had discussed earlier.
The cafés ended with a summary validated by the partic-
ipants. Thirteen of the participants attended all the cafés.
Non-attendance was generally related to health issues
(i.e. not feeling well at the time of the café or being tem-
porarily in the hospital). The groups were organised
once the participants had arrived, as we could not know
in advance, who would show up. The principles for set-
ting up the group were that each group should not have
less than three participants and there should be a variety
in gender, if possible. In order to avoid collecting more
personal information than necessary, we did not record
the names of the group participants in the reports. The
group participation therefore changed from café to café
and validation of the reports from the groups by the par-
ticipants was not possible.

The aims, content and main results of the dialogue cafés
DC1
The aim of this DC was to identify the participants’ per-
ceived needs related to the most important challenges in
their everyday life. The DC resulted in the following list
of challenges: i) The fear of falling, being injured and
not getting help; ii) Being outdoors and having access to
fresh air, being safe when out of the house; iii) Ability to
orient oneself at night. Dark environments and possibly
impaired vision may influence navigation/orientation at
night; iv) ‘Button-phobia’ where technology can be diffi-
cult to use due to small buttons and unfamiliar inter-
faces, passwords, and codes; v) Social contact with
friends and relatives due to e.g. immobility; vi) Safety at
home. This is multifaceted and relates to the fear of not
getting help promptly when required; vii) Sleeping suffi-
ciently and well. Challenges include problems with fall-
ing asleep, waking up frequently during the night, and/
or waking up too early in the morning; viii) Self-
sufficiency and autonomy. Even if the residents do feel
relatively autonomous and self-sufficient, their daily rou-
tines need to conform to those of others such as the
schedules of the community health services at home
(e.g.nurses, physiotherapists, occupational therapists or
others). In addition, the following priorities became ap-
parent from a simple polling: i. The high importance/
priority of being independent, self-sufficient, and in con-
trol of one’s life. Most of the residents were also wary of
troubling their family and friends; ii. The wish to remain
active and a fear that relying on help from others or
from a system may cause deterioration of their cognitive
ability; iii. A willingness to trade privacy for better safety.
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DC2
The aim of this DC was to present some technological
solutions related to the participants’ perceived needs and
challenges discussed at DC1. The researchers invited dis-
cussion of four illustrated stories with Nora and Helmer.
These were:
i. The bathroom and bedside lights switch on automat-

ically when Helmer gets out of bed at night. Many par-
ticipants found this very useful.
ii. An alarm is activated when Nora falls in the kitchen.

Her daughter gets a message, and they can talk via loud-
speakers while waiting for assistance to come. The cam-
era can also be turned on. This solution raised
discussions on the need for not ‘disturbing’ next-of-kin.
However, they reported that this might be a good
solution.
iii. A voice message reminds Nora not to forget her

wallet when she is about to leave her apartment. The
participants did not find this solution useful.
iv. While sitting in his apartment, Helmer can use his

tablet to find out who is in the cafeteria so that he can
consider joining them. The participants did not embrace
this solution; they would prefer to go and visit the cafe-
teria and meet with those who were present.

DC3
The aim of this DC was to acquaint the participants with
available low-technology assistive solutions through
hands-on experience with prototypes, followed by an in-
vitation to take part in a field trial of environmental sen-
sors. The commercial technology partner made mock-up
versions of the technology so that the residents could
test the solutions and see for themselves how technology
can work. They were eager to learn how the prototypes
worked. This contributed to fruitful discussions concern-
ing ethical issues, usefulness and user interface of tech-
nology. They also showed interest in how the solutions
could be useful in their own apartments.

DC4
The aim of this DC was twofold. First, to get feedback
on the perceived usefulness of a fall detection system
based on a demonstration of the movement detection
system Microsoft Kinect. The participants found this
useful, and ethical issues were discussed concerning
whether the system could be installed in the bathroom.
While the researchers had assumed that the participants
would object to having cameras installed in the bath-
room out of privacy concerns, the participants instead
emphasised their fear of falling in the bathroom. The
second aim was to build on the findings from DC3 and
invite the participants to test two different solutions in
their homes: i) a physical switch by the bedside enabling
the participants to turn the bathroom light on and off

remotely (e.g. when getting out of bed during the night),
and ii) an automatic vocal message from a loudspeaker
when leaving the apartment asking whether the stove or
coffee machine is on, or whether the balcony door or
fridge door is open. Eight residents consented to partici-
pate in trying out such a smart-home system in their
apartments as a field trial. They tried out the technology
for 7 months and had a phone number to the re-
searchers who gave support when they needed. The
housekeeper also contacted the researchers when
needed. These findings are presented in other papers
[35, 36].

DC5
The aim of this DC was threefold. First, to demonstrate
and explain machine learning related to another, smarter
fall detection system called RoomMate. Second, to get
feedback on four potential future functions that could be
provided using machine learning. The latter goal was fa-
cilitated with illustrations of the by then well-known
Nora and Helmer:

i. Fall risk assessment. Using RoomMate, it is pos-
sible to deduce Helmer’s motion pattern and whether
he is unsteady or his balance has deteriorated. The
system could notify Helmer himself, the host, or Hel-
mer’s family.

ii. Hazardous situation alert. Using computer vision,
it is possible to register when Nora is in bed and has
forgotten to switch off the stove. A smart system
should be able to adapt to Nora’s routines and turn
the stove off if it is forgotten and there is a risk of
overheating.

iii. Comfort automation. The light in the kitchen and
the coffee machine are automatically switched off
when Nora goes to bed at night. The lights in the
apartment are automatically controlled to give her
better light when she gets up at night. The bedside
lamp turns on when she gets up at night. The bath-
room lights switch on if she intends to go to the
bathroom and turn off a sufficient time after she
leaves the bathroom. The bedside lamp turns off
when she finishes reading and turns over to sleep.

iv. Assistance with switching on the TV. Using com-
puter vision based on the data from RoomMate, the
system understands that Nora struggles to switch on
the TV, and switches it on automatically at the chan-
nel Nora usually watches at a certain time on a cer-
tain day.

The third aim was to recruit participants for a further
field trial of a smart home system in their apartments,
with 13–17 sensors as well as two RoomMate fall detec-
tors, one in the living room and one in the bedroom.
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Table 2 Overview of the six DCs

DC
number/
date

Overall aim Purpose Content/method Preparations

DC1
26.10.16

Explore the
participants’ needs.

Understand the needs of the
participants and especially identify
their reported challenges in daily
life.
Enable the researchers to propose
solutions to the participants
reported needs.

Presentation of cartoon illustrations
of Helmer and Nora in three
examples of challenging situations to
encourage discussions around needs
and challenges in everyday life:
i) an ordinary day at home
ii) out and about
iii) an ordinary night at home.

The research team developed the
illustrations of Helmer and Nora and
performed a dry-run café.
Written instructions were
developed.

DC2
14.12.16

Dissemination of the
potential of future
solutions via
examples.

Show examples on how automation
and smart-home technology can be
helpful in daily life.
Discuss four examples of technology
to get feedback from the
participants on the usefulness and
acceptability of these solutions.

Four cartoons were presented:
i. the bathroom and bedside light
switch on automatically when
Helmer gets out of bed at night.
ii. An alarm is activated when Nora
falls down in the kitchen. Her
daughter gets a message, and they
can have a talk via loudspeakers
while waiting for assistance to come.
The camera can also be turned on
(See Fig. 1).
iii. A voice message reminds Nora
not to forget her wallet when she is
about to leave her apartment
without it.
iv. Helmer in his apartment can get
information on his tablet as to who
is in the cafeteria so that he can
consider to joining them.

The needs were discussed in the
team, and several
technology solutions that were
assessed as relevant for the project
as well as possible to realize within
the project’s duration,
were mapped to these needs.
A possible smart-home sensor sys-
tem was proposed to the project
team and evaluated.
Dry-run.

DC3
6.4.17

Test and evaluate
low-tech existing
solutions.

Understand the participants views
aimed at an aquaintance with
available low-technology assistive
solutions by hands-on experiences
with prototypes.

Demonstration of and testing simple
available technological solutions:
i. Helmer has a portable light switch
that turns on/off the light that shows
the way to the bathroom. The light
can also be controlled by a tablet.
ii. Nora pushes a button on the wall
or tablet before leaving the
apartment and a voice tells her if the
terrace door is open or the fridge is
open or the stove is on.
iii. Nora demonstrates that by
pressing one button on the tablet
her favorite TV channel is switched
on.

Map available low-tech solutions to
a selection of needs.
Make mock-up versions og
solutions.
Dry-run.

DC4
31.5.17

To get feedback on a
fall detection system.
Recruitment of
participants for a field
trial of existing
technology.

To get feedback on the usability
and applicability of a fall detecting
module and service based on
Microsoft Kinect.
Invitation to test simple technology.

Fall detection:
- demonstration of a fall detection
system using Microsoft Kinect.

- presentation of the fall detection
and alert cartoon with Nora (reuse
of cartoon illustration in DC2).

Proposed system to install:
i. physical switch by the bedside to
turn the bathroom lamp on and off
remotely, when standing up from
bed at night.
ii. vocal message when leaving the
apartment if the stove or coffee
machine is on, or the balcony door
or fridge is open.
The residents were invited to try
these solutions at home for four
weeks and give their opinion on
usability and acceptability, as well as
on how we could improve the
solutions. Eight residents consented
to take part in the trial, and one of
them, Hilda, consented to participate

Define solutions that are expected
to have value for the participants
based on the info from the previous
cafés. In order to both get feedback
on user experience, and in
exchange for their providing data
for further studies.
Dry-run.
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Eight residents were recruited to the trial. The results
from this study are presented in another paper [46].

DC6
The aim was to close the project, thank all the partici-
pants for their participation and let them express their
opinions on participating in the project. They were eager
to share that it had been very interesting and that they
felt they had learned more about technology. They

reported being satisfied with their involvement in the
project. Please see Table 2 for an overview of the cafés.

The participants’ experiences from the dialogue cafés as
reported by the research team
In general, the researchers reported that the groups
seemed positive about the process. The group leader at
the first café reported: ‘The atmosphere in the workshop
was good, and the conversations at each table were posi-
tive.’ (DC1 report, p. 1). Another group leader reported

Table 2 Overview of the six DCs (Continued)

DC
number/
date

Overall aim Purpose Content/method Preparations

in this feasibility study. The residents
could choose which functionalities
they wanted installed in their home.

DC5
11.1.18

Recruitment of
participants for a field
trial to provide data
for Machine Learning
studies

Explain machine learning and
demonstrate RoomMate as fall
detection system and alert service.
To get feedback on three examples
of future functions that could be
provided using machine learning.
Invitation to participate in a trial of
the RoomMate as fall detection and
alert service as well as allow data
collection for the development of
future support functions.

Four cartoons were presented on
future functions:
i. Fall risk assessment: using
RoomMate it is possible to deduce
Helmer’s motion pattern and
whether he is unsteady or his
balance has deteriorated. The system
can notify Helmer himself, the host,
or Helmer’s family.
ii. Hazardous situation alert: Using
computer vision it is possible to
register that Nora is in bed and has
forgotten to switch off the stove. A
‘smart’ system should be able to
adapt to Nora’s routines and turn the
stove off if it is forgotten and there is
a danger for overheating.
iii. Comfort automation: the light in
the kitchen and the coffee machine
are automatically switched off when
Nora goes to bed at night. The lights
in the apartment are automatically
controlled to give her better light
when she gets up at night: The
bedside lamp turns on when she
gets up at night and the bathroom
lights switch on if she intends to go
to the bathroom; and turn off
sufficient time after she has left the
bathroom. The bedside lamp turns
off when she finishes reading and
turn round to sleep..
iv. Assistance – switching-on the TV:
using computer vision based on the
data from RoomMate, the system
understands that Nora struggles to
switch on the TV and switches it on
automatically at the channel Nora
usually watches on this day and
time.
The residents were recruited to get
installed a smart-home system with
17 sensors, as well as two RoomMate
fall detectors, one in the living room
and one in the bedroom.

Define solutions that are expected
to have value for the participants
based on the info from the previous
cafés. In order to both get feedback
on user experience, and in
exchange for their providing data
for further studies.
Meeting between researchers and
one resident for discussing how to
present machine learning in an
understandable way.
Dry-run.

DC6 Closing the project Thank all the participants for their
participation.

Discussed their opinions on their
participating in the project.
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that a participant expressed a similar positive attitude: ‘I
enjoyed this café ... very good discussions and I felt that
I was included.’ (DC1). A participant at DC2 reported:
‘This is interesting and intellectually stimulating.’ (DC2).
Group leaders used different strategies to achieve the

good dialogue climate: ‘I tried to use humour and at the
same time I tried to be open and curious and wanted to
include all comments. I think this worked well.’ (DC1 re-
port, p. 7). Some group leaders found it challenging to
meet the expectations of the participants. One partici-
pant said at the first DC: ‘I expected we would discuss
technology, as written in the invitation letter.’ The group
leader then explained that the project wanted to start by
discussing user needs or challenges in everyday life and
then proceed to discuss technological solutions. Another
group leader reported ‘Sometimes I wanted to give infor-
mation about technology; however, I managed to keep
quiet.’
One might suspect that some of the participants’ en-

thusiasm was due to the pleasant social situation. How-
ever, it appeared that their active contributions also felt
empowering and created meaning. One report
highlighted that one of the motivations for the residents
was to be of benefit for others, exemplified by one group
leader as follows: ‘They know they are helping us for fu-
ture generations of older adults, which I believe is their
own motivation.’ (DC2). This is further addressed in
Holthe et al. 2020 [36].
Though the group discussions generally were success-

ful, the leaders repeatedly found it challenging to man-
age the group process because they did not know the
participants individually, and some participants appeared
at times to be struggling to follow the conversation
(DC2). Perhaps due to the careful design of the café,
there seemed not to be significant problems of fatigue or
decrease in engagement in the groups over the two
hours.

Usefulness for directing research
For the researchers it was important that participants
properly understood the topics to be discussed. From
the reports we can glean that this was largely the case, at
least with active support from the leader. The leader of
DC3 reported that ‘even though many of the residents
seemed to like the solutions and gave valuable feedback
about them, some needed time to understand them.’
(DC3). However, some challenges to the technological
solution were revealed; ‘For example, one man didn’t
want to have the remote light switch on the computer
tablet because then he would need to have both the tab-
let computer and the external light switch at the bedside
during night’ (DC3 report p.7). This lack of understand-
ing would potentially decrease the value of the input to
the research, but was not widespread in the groups.

Regarding the cafes’ function in directing research, it is
important to understand how the researchers experi-
enced the process. User engagement needs to be experi-
enced as relevant and useful for the researchers and
innovators; otherwise it will not have an impact on the
research and development. The dialogue cafés appeared
to have such impact. A research member reported:
(DC5) ‘The DCs were the most rewarding part of this
interdisciplinary project for me personally, and where I
learnt a lot … Meeting and discussing with the partici-
pants increased my understanding of their needs and
opened my perspectives.’ Another fact demonstrating
the usefulness of the contributions in the project was
that we made changes after each café.
Overall, as demonstrated in the section above on the

aims, content and main results of the dialogue cafés and
in Table 2, the whole technology development process
in the project was guided by input from the cafés.

Discussion
We posed the following question: In what ways are dia-
logue cafés useful for directing research and develop-
ment and for engaging older adults in assistive
technology discussions? From the results, we conclude
that the dialogue cafés served the purpose we intended
in the project. The participants did indeed discuss the
topics outlined for each café, which informed further re-
search and technology development in the project re-
lated to the choice of solutions to develop and test in
practice. We gained important insight into their needs,
their daily challenges, their concerns about technology
and their experiences in using the technology. The find-
ings also demonstrate that the participants felt good
about taking part in the cafés. Eleven of the initial group
participants attending the first DC continued to partici-
pate in all the cafés. Several of them also wanted to try
out technologies in their apartments, which is described
in another paper [36]. Our findings demonstrate that the
cafés can be seen as a valuable participatory, flexible
method that can be used with marginalised communities
[41], as assisted living residents are sometimes consid-
ered. From the reports of the leaders and rapporteurs,
we believe that at least the following factors contributed
to the success of the cafés:

– Presentation formats adapted to the participants:
Using illustrations, presenters speaking slowly and
clearly, information being repeated by the presenter
in plenary and by the group leaders.

– Group dialogue formats adapted to the participants:
The small size of the groups, the short duration of
the discussion (including a break in the middle), in-
formal and comfortable café setting with coffee and
snacks, familiar location and familiar participants in
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the groups (they were all neighbours).
– Meaningful engagement through a mutual two-way

learning process between the researchers and the
participants.

These findings are supported by a study on public in-
volvement in research [31]. The dialogue cafés demon-
strate a good example of facilitating user involvement in
that the participant felt useful by contributing to re-
search that can help other people. This is also supported
in another user involvement study [13]. The DCs can be
seen as a process of engaging participants in ongoing
dialogue using a variety of instruments related to mutual
learning. Such a process does not need to be standar-
dised [30], but can be tailor-made with a range of in-
volvement techniques, such as the illustrations of Nora
and Helmer.

The illustrations of Nora and Helmer
The illustrations of Nora and Helmer were chosen to fa-
cilitate group discussions aimed at presenting and dis-
cussing technological solutions. The illustrations were
also intended to create distance for reflection by not dir-
ectly relating to the participants themselves. However,
the experiences of using the stories of Nora and Helmer
varied. Some of the participants perceived the illustra-
tions to demonstrate two frail adults with whom they
could not identify. Others expressed that the illustrations
of Nora and Helmer were easy to discuss. One group
leader reported that the stories of Nora and Helmer
were not commented upon: ‘The residents preferred to
talk about themselves instead.’ (DC1 report, p. 4). How-
ever, in DC2 one group leader reported that everybody
had viewpoints on the illustrations and that Nora and
Helmer contributed to opening discussions. Overall, the
experience of the project group, in line with Crowe et al.
[47], was that using the illustrations of Nora and Helmer
facilitated reflections and mutual learning between re-
searchers and participants.

The engagement with technology issues in the cafés
The participants expressed that they enjoyed the coffee
and cakes, and the social interaction. Despite the fact
that several of the participants initially expressed little
interest in technology, they appreciated being a part of
the project and being included in discussions about fu-
ture technology options. This negates the view of older
adults as frail and unable to participate which may
reinforce exclusions from discussions of technologies af-
fecting their everyday life [36].
We cannot know how deeply the participants under-

stood the technical features of the technologies they dis-
cussed, but this is not necessarily crucial, neither for
their experience of being engaged nor for our use of

their input. From the discussions, it was apparent that
they understood the features of the technologies that
were important to them (intrusion in daily life, safety,
privacy, etc.). The groups occasionally strayed off the
topic, but the group leaders helped to focus the discus-
sions. We would emphasise that neither the depth of
technical understanding nor the occasional distractions
should be seen as major problems in engagement activ-
ities with older adults. Indeed, from our experience with
conducting engagement activities this happens with
most groups in such activities, even with groups consist-
ing only of younger participants with no cognitive
impairments.

The co-creation in the project
This project had aspects of co-creation. Decisions about
the technology development in the project was influ-
enced by the input from the dialogue cafés. However,
this input was used within limits of the actual technol-
ogy competence and other resources (e.g. financial re-
sources) available in the project. The design and
implementation of the dialogue café approach and each
specific café was primarily based on the reflections of
the researchers based on the learning process through-
out the project, and not co-created with the residents.
An important input to the design was the thorough re-
view of engaging frail older adults in research conducted
by Kennedy and Ter Meulen [43]. The plan for the dia-
logue cafés was discussed with the ProjectSTEP group,
which included, among others, a representative for the
Norwegian Dementia Association (who had been next-
of-kin to a woman with dementia) and a representative
from the assisted living facility. In that sense, there was a
certain co-creation of the cafés. However, the residents
were not included in the ProjectSTEP group. There are
several reasons for this. The most prominent was that
such involvement would require full cognitive abilities.
While there were several residents with excellent cogni-
tive abilities, we were very careful not to create an ‘A
team’ and a ‘B team’, where one group was privileged
with more involvement and rights. Moreover, those not
selected to be involved in the planning and implementa-
tion (for instance leading a café table) could easily feel
stigmatised. This was especially important to avoid in a
tightly knit community as this assisted living facility was
where everybody knows each other and information
flows freely. Moreover, as we wanted to be sure that the
groups were facilitated in a way respecting the different
abilities and characteristics of the participants, we made
sure only certified health personnel of the research team
led the groups. We could not have assured this if group
leadership was left to the residents. In conclusion, we
would say that the cafés were more than simply consult-
ation, but not fully-fledged co-creation.
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Methodological discussions
The project was about assistive technology for and with
older adults in an assisted living facility. The cognitive
abilities of the residents varied widely. Thus, in collabor-
ation with the housekeeper, we excluded residents who
were assessed to be incapable of giving informed consent
to participate. Everyone else was allowed to participate;
to do otherwise might have induced social stigma. This
means that there was a quite varied range of participants
at the cafés, some with their cognitive abilities fully in-
tact and some with reduced abilities. The group leaders
were all health care personnel and were therefore aware
of this situation. They tried to include all the residents
in the group and to avoid some residents dominating
over the others. This was done primarily by active facili-
tation of the group discussion, making sure everyone
was involved. We also changed the group composition
in the course of the six cafés in order to prevent persist-
ent group dynamics from affecting individuals who were
cognitively weaker. Another methodological issue is that
the reports were written by the research team itself.
Though we tried to give a neutral assessment in the re-
ports, we wanted the cafés to be a success and worked
hard to create a positive dialogical atmosphere. This
might have skewed our reports slightly in a positive dir-
ection. Although we include direct quotes from partici-
pants in the reports, we may have subconsciously
neglected or failed to report evidence indicating that the
discussions did not work so well (though we have no
reason to suspect this).
As is apparent from the descriptions of the progression

of the dialogue cafés above, each café started with an
introduction to the topic. This provided the project team
with an opportunity to frame the discussion. Such framing
was indeed necessary in order to have a structured discus-
sion, but a potential framing effect must be acknowledged.
The project researchers also took care to explain the
technological solutions in a user-friendly way, which to a
certain extent meant simplification. This was particularly
the case when explaining highly technical matters such as
artificial intelligence and machine learning. Although we
believe this was a justified approach, our extraction of in-
formation might also have influenced the discussions.
We also tried to avoid letting our own views shine

through too much in the discussions, but cannot be sure
that this was completely avoided. As we progressed with
the cafés certain technology choices were made in the
project and we sought to be transparent about this and
about the assumptions for the discussions in each café.
Such topics of framing and transparency were discussed
by the project team and with our ProjectSTEP group
throughout the project. These framing issues are funda-
mental challenges in all involvement of participants with
mild cognitive impairment – and indeed of participants

without cognitive impairments – and is thus not an ar-
gument for or against dialogue cafés specifically.

Conclusion
The dialogue cafés were carried out regularly for 3 years
by a multidisciplinary research team with the intention
of directing research and development and of engaging
assisted living residents in technology discussions. The
dialogue cafés served the overall aim of the Assisted Liv-
ing Project in developing and evaluating technological
solutions in the everyday life of assisted living residents.
The study demonstrated that residents at an assisted liv-
ing facility can contribute opinions about their needs for
and perspectives on assistive technologies. This negates
the view of older adults as frail and unable to participate.
The study demonstrated that the engagement process
was found to be positive, as expressed by the partici-
pants in the groups. It also succeeded in directing the re-
search and technology development in the project. The
dialogue cafés seemed to demonstrate a two-way learn-
ing process for both the researchers and the participants.
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