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Abstract
Memory loss is one of the most frequent symptoms associ-
ated with dementia. Losing the memories of meaningful so-
cial activities, such as visits from family, can be confronting
not only for the person with dementia, but also for relatives
and caretakers. Through an iterative design process in-
volving people with dementia, caretakers and relatives, the
RelivRing concept was developed. The RelivRing enables
people with dementia to relive the positive experience of
visits from relatives. It allows relatives to leave audio mes-
sages of their visits, which the person with dementia might
have otherwise forgotten. When listening to these mes-
sages, the person with dementia can re-experience the
positive feeling of the visit. The design is adapted to a per-
son with dementia’s cognitive and perceptual abilities fol-
lowing literature research and in-context user studies. With
the RelivRing, we aim to maintain and strengthen existing
social relations between people with dementia and their
relatives.

Author Keywords
Audio messages, Dementia, Design, Reminiscence, Social
Activity

CCS Concepts
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ability testing; Field studies; Sound-based input / output;
Haptic devices;

Introduction
Many countries are facing the challenge of dementia as
their population ages [16] [20]. Dementia is a term for a
range of brain conditions that affect a person’s cognitive
and physical abilities and often results in memory decline,
impaired learning and impaired reasoning [4]. This can lead
to frustration for partners or relatives [15] and may result in
social isolation for the person with dementia [13], leading
to loneliness and accelerating the progression of dementia
[9]. This paper presents a design intervention that builds on
existing research on design and dementia. Different from
existing research which tends to focus on reminiscence of
older memories, this paper demonstrates how design can
be employed to facilitate the reliving of recent experiences,
thereby providing additional insights for the field of design
in context of dementia. The design process started with a
literature study and expert interviews, followed by three it-
erations of designing and testing different prototypes with
people with dementia, caretakers and family members. Re-
search notes, video and audio recordings were collected
and analysed to investigate the effects of the prototypes
used in every iteration. Through an iterative process, the
researchers thus devised, designed and built the RelivRing,
an artefact that re-invokes the recent experience of rela-
tives’ visits through voice messages recorded by relatives.
This way, people with dementia can relive the associated
emotions felt while their relative was with them. The results
indicate how 1) the artefact evoked meaningful emotional
responses from the person with dementia, 2) made rela-
tives feel like their visits are more appreciated (as indicated
in conversations with relatives), and 3) provided an experi-
ence that can be shared between people with dementia and
their caretakers.

Related Work
Multisensory technologies in dementia
Rich auditory stimulation can trigger memories, as well as
enable more extrovert behaviours from people with demen-
tia, such as initiating in conversation or cracking jokes [1]
[10]. Hodge et al. [8] have also found positive emotional
value in employing rich sensory stimulation. Additionally,
the study showed that designing for memories obtained
after the onset of dementia can contribute to the cohesive-
ness of a family and the affection of their interactions.

Physical considerations when designing for dementia
Using colours or contrasts to make distinctions between
elements of an object can be very helpful for people with
dementia to distinguish such elements from one another.
Depending on the dementia type and the individual, some
colours or contrasts work better than others, and care must
be taken when selecting either [5]. Additionally, using lights
to indicate interactive elements can help people with de-
mentia locate them more easily. It is important that the
natural couplings between action and function [19] should
happen immediately, as delays can be confusing for peo-
ple with dementia [5]. Moreover, tactile elements can be
used as a means of guiding the person with dementia’s in-
teraction with an object, especially when the person with
dementia is visually impaired [5].

Empathic actions when designing for dementia
Literature in this field has provided several design sugges-
tions for working with people with dementia in an empathic
manner:

• Avoiding the stigma of being a victim or sufferer is
important to ensure that people with dementia can be
comfortable and is not treated as a patient during a
user study or workshop [14].



• When designing for people with dementia, it is most
valuable to enhance the experiences they gain from
what they still are able to do, rather than using design
to plug a gap within a problem space [12].

• Products should be designed to be used as indepen-
dently by people with dementia as possible in order to
empower them. Empowerment is the key to gathering
data: when communicating with people with demen-
tia, researchers should prevent making them feel like
patients [12].

• Hendriks et al. [7] suggests not to make exercises for
people with dementia harder than what they can com-
prehend cognitively, to avoid stressing them out with
hard tasks and to remain critical to all data gathered
from people with dementia, caretakers and family.
Caretakers and family might want the best for their
relative, yet may not fully understand their needs [7].

Design Approach and Results
The final design followed from three iterations that all started
with an analysis of literature and prior iterations, and ending
with a user study.

Ethical considerations
Participants were recruited by the caretakers from the care
facility. With prior and explicit consent, the participants were
made aware of the purpose and related load of participa-
tion. The researchers asked permission to collect pictures,
videos and audio recordings of user tests. A consent form
was provided to inform the participants about the collec-
tion of personal data. Participants from early-to-mid to late
stage were included in the study. Participants and their
stages of dementia can be found in Table 1. Participants
with early-stage were excluded in the study, as it followed

Participant
ID

Gender
(M/F)

Dementia stage
(early/mid/late)

Test
number

P01 F Early to Mid 1
P02 F Mid 1
P03 F Mid 1
P04 F Mid 1
P05 M Mid 1
P06 F Mid 1
P07 F Early to Mid 2 and 3
P08 M Mid to Late 2
P09 F Late 2 and 3

Table 1: A table summarising all participants tested with in the
pilot study, second and third study

from the expert interviews that people with early-stage de-
mentia are often resistant to products of this nature, and
mostly are not yet sent to care facilities. People with late-
stage dementia were not included as they were hypoth-
esised to not be able to reliably recognise their relatives
regardless of the intervention. Moreover, communication
between them and the researchers at the level required for
the study would likely be impossible due to their cognitive
and communicative impairments.

During the test, the tasks that participants were asked to
perform were evaluated by the caretakers to avoid over-
loading and causing inappropriate reactions. The collected
data were coded and detached from the personal data (par-
ticipants’ names) by assigning a number to each data set
provided by the participants. The coded data were kept on
a password-protected academic online platform at the Eind-
hoven University of Technology. Personal data collected
during the project’s iterations were stored offline and pro-
cessed confidentially. Care was taken to ensure that partic-



ipant information would never be recognisable in publica-
tions, academic material or any other means.

1st iteration

Figure 1: The four products used
during the pilot study

Figure 2: The prototype used
during the second study

Figure 3: The setup used for the
2nd and 3rd study

An initial pilot study was conducted to investigate which
product interactions felt natural and intuitive to people with
dementia. Six participants were recruited for this test by
the caretakers through convenience sampling. The test
took place in a controlled environment. Residents were
treated as experts and asked to show the researchers
how to use a number of ’old-fashioned’ products (Figure
1). The researcher and caretaker showed the four prod-
ucts to residents individually and in random order. Another
researcher took notes on what actions appeared natural
to residents during the test. This was judged by the speed
and motoric ease with which residents performed certain
actions, how little explanation or support the caregiver and
the researcher had to give and the extent to which an action
seemed to be done automatically and without the need for
further thought.

Results 1st iteration
The data from the pilot study was analysed with the help of
artefact models [6], sequence models [3] and a function-
means-tree [17] and function analysis [11]. A rotating han-
dle similar to a bean cutter and a phone horn emerged as
the most intuitive interactions for people with dementia.

2nd iteration
The second study employed a low-fidelity prototype of the
RelivRing to test the design following from the insights of
the pilot study (Figure 2). It tested the positive effect of the
function of the design, based on the emotional responses,
together with how intuitive the interaction of the design was.
As testing required voice messages from family members,
recruitment of participants with dementia coincided with the
recruitment of their relatives. This resulted in three partici-

pants for testing the 2nd iteration. The test was conducted
in a controlled environment (Figure 3) with residents from a
care facility. Researchers observed the residents perform
a set of tasks communicated to them by caretakers, simu-
lating how the final product would be used. This part of the
study focused on what aspects of interacting with the device
appeared natural or unnatural, and whether listening to the
voice messages evoked positive emotions.

Results 2nd iteration
The second and third test were analysed using a thematic
analysis [2]. Nonverbal behaviour from the video, audio
transcripts and observational notes had been recorded sep-
arately and were all transcribed and coded by different re-
searchers in the team. Using an affinity diagram [18], all
observations recurring in two or more of the triangulated
dimensions were clustered and conclusions were drawn.

In contrast with the first iteration, the handle did not have
the desired familiarity when incorporated in a product other
than a bean cutter. The phone horn did, but its inclusion
was built on the assumption that the product would be used
privately. In testing, residents showed more desire to share
their message than to keep it to themselves. As such, both
features would be removed for the third iteration.

The inclusion of a familiar element in the form of pictures of
relatives in the prototype was key in making the people with
dementia accept this otherwise alien product. During the
second study, it was the first thing recognised by residents
who had a picture provided by their relative.

With regards to the design’s functionality, both residents
who received a personal message from a family member
reacted overwhelmingly positively by smiling enthusiasti-
cally and verbally responding to the message (quote 1).



The fact that the message was pre-recorded and unrespon-
sive did not seem to bother or confuse the participants. Lis-
tening to the message several times also did not appear to
diminish the positive effect that was experienced, and one
resident was beaming so much that, according to the care-
takers, even residents not involved with the test had asked
what it was that had made her so happy.

Figure 4: The "RelivRing" used
during the final study

Study Quotes
Quote 1 (while listening): "Yes,
we’re going to have dinner in a
minute, so... So, yeah. I’ll hang
up now, because we’re going
to have dinner... Yes? Yes, yes,
yes, I remember, yes, lovely.
Yes, until next time, bye. Bye."
Quote 2 (concerning Rum-
mikub): "No, [I didn’t win], W
kept a bunch of pieces on his
board. A one, I believe..."
Quote 3: "Too bad that [hus-
band] just left..." "because oth-
erwise he could have recorded
a message?" "Yes."
Quote 4: "Does it help hearing
your daughter’s voice?" "Yes of
course! Yes, yes, definitely!"

The participants could be heard saying “yes, I remember
[what you are talking about]” repeatedly when listening to
the message, and would then explain the visit in question
to the caretaker in considerable detail (quote 2). Whether
the message had not only evoked positive emotions but
also helped her remember it in greater detail is unclear, as
it is unknown if the details were made up or true. Another
resident, after the interaction design of the prototype had
been explained to her, complained that her husband, who
had gone home a few minutes earlier, was not there to also
leave a message (quote 3).

3rd iteration
The third and final study employed a high-fidelity prototype
to specifically test the usability of the design for people with
dementia (Figure 4). Two of the three participants of the
2nd iteration study participated again, as shown in Table
1. The setup and data collection was the same as during
the 2nd iteration. Additionally, observations focused on the
extent to which the new design initiated interaction with the
resident and whether the resident could interact with the
design without receiving explicit explanation, as the second
study had already done much to demonstrate the added
value of its function.

Results 3rd iteration
The function was no longer the focal point of the test, but
as it was comparable in setup and execution to the sec-
ond iteration, the researchers paid attention to the resi-

dents’ emotional response nonetheless, keeping in mind
that changes in the prototype’s form might potentially have
an effect on the residents’ experience of its function. None
of the changes seemed to have effect on the emotions that
were invoked by the prototype, however, and the responses
were comparably positive (quote 4).

Both of these residents mistook the pictures that had been
so easily recognised in the 2nd iteration for pictures of
themselves this time, even though no changes had been
made to the photos. The only notable difference was that
the surrounding material of the prototype was blue instead
of white, so it is assumed this remarkable contradiction is a
result of the whims of dementia.

The prototype used in this iteration was very different from
the 2nd, but participants still had issues interacting with it.
While the physical interactions were not perceived as dif-
ficult, the design and look of the prototype itself appeared
unclear to both participants. Neither of them understood
what to do when asked to "press the button". Instead of a
button, one participant conversely tried to press the speaker;
an understandable misconception in hindsight, based on
its prominent placement and material colour hiding the
speaker grid. If the speaker is lowered and made out of a
material that leaves the speaker grid more visible, as in the
design’s original vision, this issue is expected to dissolve.

The Final Design
The RelivRing (see Figure 5) is a product that helps re-
invoke positive experiences in people with dementia by
playing voice messages left by relatives. After visiting a
relative with dementia, people can leave a voice message
to a phone number, which will send it to ’their’ button on the
RelivRing using a WhatsApp bot. The RelivRing utilises
an outer ring of slowly pulsating lights to remind the per-



son with dementia of its presence, and if a message comes
in, the button corresponding to the person leaving a mes-
sage will pulse faster to draw attention and trigger a re-
sponse from the person with dementia. To play the mes-
sages, the person with dementia simply presses the button
that is flashing, and the message will be played through the
speaker.

Figure 5: A final prototype render
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The speaker is centralised to ensure that sound comes di-
rectly towards the person with dementia, with a clear grid to
prevent confusion about what part of the design the sound
would come out of. Listening to a message of an experi-
ence they would have otherwise forgotten evokes positive
emotions and helps people with dementia to remember
these treasured experiences. The fact that these messages
are recorded by the person they were experienced with fur-
ther adds to the intimacy of the experience and supports
their relationship. To accommodate for people with demen-
tia’s limited motor skills, the RelivRing has a soft outer han-
dle that is pleasant to the touch and shields it when falling.
The device is cable-powered to prevent potential issues
such as battery death without caretakers noticing, and peo-
ple with dementia’s occasional tendencies to hoard objects
of others.

Discussion
A valuable insight to take away is the variability of the tar-
get group and the difficulties that come with designing for
people with dementia, as the whimsical nature of dementia
makes it difficult to draw generalisable conclusions and re-
quires an individual and sensitive approach. For instance,
this was illustrated by the residents’ different interpretations
of the pictures of their relatives between the second and
third study. Another factor contributing to this could be the
studies’ small sample sizes, due to the limitations of con-
venience sampling and the limited amount of time to set up

the tests.

When reflecting on the proposed design, it is important to
acknowledge any unintended negative effects that may oc-
cur during use. One of the risks we should be aware of is
the risk of reminding the user of their problems of forgetful-
ness, as they might realise they have forgot something only
when listening to the messages. This might potentially lead
to agitation, confusion or sadness. Caretakers and relatives
should therefore carefully considering for whom the device
is suitable. Another risk is the extra burden the RelivRing
might place on caretakers in stimulating and explaining use
of the device. The device should therefore allow indepen-
dent use; nevertheless, it should also allow shared use be-
tween caretakers and people with dementia as it can help
to foster a social connection.

Conclusion
This paper summarised the design research that explored
the effect of using recorded voice messages from rela-
tives to evoke positive emotions in people with dementia
pertaining to recent visits by relatives. The most impor-
tant insight from this project is that, in spite of dementia’s
anti-chronological nature of memory of loss, a person with
dementia’s recent memories can still yield an immense
amount of positive emotions, even if they may be momen-
tarily forgotten. This sets the path to a new and promising
design direction in the field of design for dementia. More-
over, the project showed that the use of familiar voices in
design interventions for dementia can help in invoking pos-
itive emotions and recognition. Exploring the value of fa-
miliar voices for other purposes carries potential for future
research.
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