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Designing with and for people with dementia:
wellbeing, empowerment and happiness
With ca. 10.9 million people affected by dementia in Europe, with numbers set to double by
2050 (Prince, Guerchet and Prina 2013), with 20 million carers, and with no cure in sight, research into care to improve the quality of life of people with dementia is essential, to encourage and enable them to engage in activities that are in line with their interests and experiences (Alcove 2013; Alzheimer’s Society 2013).
Characterised by progressive memory and cognitive degeneration, people who are affected
by Alzheimer’s disease or other dementias often face cognitive, behavioural and psychosocial difficulties, including impairment and decline of memory and changes in identity (Alcove
2013). As a result, many have reduced physical activities or social engagement, or are unable to work. Emotionally, this can lead to uncertainty, anxiety and depression and a loss of
sense of purpose.
In this light, it is becoming increasingly apparent that it is not just care that is required but
support for how to live well with dementia, whether in one’s own home or in residential
care. This includes managing one’s own care and everyday tasks, as well as leisure activities
and social engagement. Even small things such as whether and when to go out or what to
wear can have important effects on people’s sense of self and wellbeing, contentment and
happiness. Key to this is having choices and the ability to decide. Acknowledging the agency
of people with dementia and understanding what can be done to support this is therefore a
key question.
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Design-based non-pharmacological interventions are increasingly recognised as having
great potential to help. Design can offer novel ways of complementing care and independent living to empower people with dementia in everyday situations because of its ubiquitous
nature and its affordances. Much focus has so far been on physical and cognitive tasks and
on safe-keeping and reducing risks. For example, design can help accomplish physical tasks
and offer guidance or reminders, e.g. for time or orientation, or alert to behavioural
changes. While there are some approaches towards emotional and social aspects of living
with dementia, more could and should be done to enable people to live well with dementia
and to acknowledge their agency.
Design can help to support social, leisure and creative activities. It can help empower people with dementia through offering choices and aiding decision-making. Design can support
the individual person, or change the environment. This can take the form of a product, of
systems or services, of the built or natural environment. The importance is to use design to
help reduce stigma and exclusion, and instead to improve well-being and social inclusion to
create happiness.
While the aims may be clear, the way to achieve them still raises many questions about the
best approaches and methods to achieve such aims. The International MinD conference
2019 therefore seeks to explore the manifold areas and approaches. This includes novel
theoretical approaches, novel methods in design development or in working with and including end-users, or the development of novel products, environments, services or systems. It also includes novel ways of working, collaboration and co-operation. The key aim is
to bring together and explore how we might impact positively and sustainably on the personal, social, cultural and economic factors within our communities to improve living with
dementia.

About this publication
This book includes the text parts of design proposal presentations as well as academic papers of the International MinD Conference held in Dresden, Germany, in September 2019.
Academic papers are marked with the Bachelor’s hat icon ( ) and design proposals are
marked with a pen ( ). The content of the special workshops held at the conference is not
included in this volume.
The proceedings reflect a broad engagement with the field from a diverse range of researchers and practitioners from the various design and health disciplines, including product and interior design, craft, information and communication technologies, architecture
and the built environment, psychiatry, psychology, geriatrics and others.
Together, the contributions offer an overview of how design – as a process and an outcome
– can help to support people to live well with dementia as well as their relatives, carers and
care professionals. We hope that these contributions also provide a better insight into how
design and designers can be used and developed to do so. By offering these insights and
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enhanced understanding, we hope to provide a better basis for collaborations between
people living with dementia or designing for and concerned with dementia care to contribute to improving life for those living with dementia.
The conference website is www.mind4dementia.org. The complete proceedings with supplementary data are provided open access the QuCoSa server of the Saxon State and University Library Dresden (SLUB) at nbn-resolving.org/urn:nbn:de:bsz:14-qucosa2-353220.
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Converting wandering
behaviour into a guided activity

a case study of co-designing
with People Living with Dementia
based on theoretical models
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Abstract: For People Living with Dementia (PLwD), wandering behaviour can cause undesired consequences, such as falling, getting lost or even fatalities. For caregivers, taking care
of PLwD with wandering behaviours is burdensome. If not intervened early, some wandering
behaviours will escalate into crisis events. This design research aims to explore how to convert the wandering behaviour to a guided activity with the minimum input from caregivers
by intervening early, that is, engaging PLwD, to avoid potential escalations. Based on Needdriven Dementia-compromised Behaviour (NDB) model, Crisis Development model and via
a co-design approach, we developed De-light. De-light is a set of interactive sticks enhanced
by light, audio and tactile experiences. Based on the degree of wandering behaviours of
PLwD, De-light can be placed by the caregiver in a safe and suitable area in the nursing home
to provide a controlled setting for guiding PLwD to perform physical activity. Our design research implies the possibilities of applying NDB model, Crisis Development model, and codesign approach in designing for the wandering behaviours for PLwD.
Keywords:

Nursing Home; Behavioural and Psychological Symptoms of Dementia;
Physical Activity; Dementia Care
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1. Introduction
Wandering, in People Living with Dementia (PLwD), is a common behaviour that can cause a
great risk for the person and has been described as one of the most challenging behaviours
to manage (Lai, et al, 2003). Moreover, wandering behaviour can cause undesired consequences, such as falling, and in the worst-case scenario, fatalities (Algase, et al, 1996). Professional caregivers in nursing homes, which are referred to as caregivers in this article,
have to take care of several PLwD during their shifts, and have reported burnouts when caring for PLwD with wandering behaviours (Yang, 2017).
According to the Need-driven Dementia-compromised Behaviour (NDB) model, the factors
contributing to challenging behaviours in PLwD like wandering, physical aggression and vocalization can be divided into background and proximal factors (see Fig. 1) (Algase, et al,
1996). Background factors mentioned in the model are relatively intrinsic thus very difficult
to change. Proximal factors, on the contrary, can be interfered with for managing challenging behaviours, and can be categorized into personal factors, factors in the physical environment and factors in the social environment. The personal factors include emotions, functional performances and physiological needs of the PLwD. One common need for PLwD
with wandering behaviours is that they are constantly looking for stimulations from the environment (van der Plaats, 2009). The factors in the physical environment contains macro
components, which are the overall settings including layout and routines in the nursing
home; and micro components, which are physical stimuli, such as light and sound. The factors in the social environment encompasses all interactions with people, which include caregiver stability, ward ambience, and caregiver demeanours.
background
factors
— neurological
— cognitive
— general health
— psychological

NDB
— wandering
— vocalizing
— physical
aggression
proximal factors
— personal
— physical
— environment
— social
environment

Figure 1
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Need-driven Dementia-compromised Behaviour (NDB) model (reproduced based on Algase et al., 1996).
The combination of background factors and proximal factors will generate Need-driven Dementia-compromised Behaviours (NDB).

Converting wandering behaviour into a guided activity

The current methods for dealing with PLwD with wandering behaviours in the nursing home
focus mainly on avoiding wandering behaviour, trying to control it with restrictions or applying precautions. For instance, putting warning signs on the door, hiding the doors or using
monitoring systems to locate PLwD and then interrupt the behaviour (see Fig. 2).

Figure 2

Current methods used in the nursing homes for managing wandering behaviours in PLwD,
which mainly discourage wandering.

According to the Crisis Development model (Crisisontwikkelingsmodel in Dutch), wandering
behaviour is a sign of fear of losing control and of increasing in stress in PLwD (see Fig. 3)
(Voskes, et al, 2011). This model divided the degree of tension in PLwD into five phases
along with time. Specifically, in phase 0, PLwD perform usual activities and do not exhibit
challenging behaviours. In phase 1, as their stress levels increase, wandering behaviours are
observed in PLwD. If there is no intervention at this stage, the tension in PLwD will keep increasing to phase 2, at which PLwD is under high stress and not fully in control. If there is
still no intervention applied, the stress in PLwD will keep increasing to phase 3, at which
their control is completely gone and crisis events arise (e.g. physical violence). It takes time
and effort for caregivers to let the PLwD at phase 3 return to the relaxed phase (phase 4).
Simply limiting PLwD from wandering could make their behaviours even worse. Instead, intervening early, that is, engaging PLwD, could be helpful to prevent PLwD and their caregivers from experiencing crisis events. However, the caregivers are usually occupied with several PLwD during their shifts, so intervening to prevent escalation of wandering behaviours
is not immediately possible most of the times.
Several studies have shown that doing exercise is beneficial for the emotional and physical
wellbeing of PLwD (Brett, et al, 2016; Chen, et al, 2017; Williams, et al, 2008). As the duration
of care received per PLwD in the nursing home is expected to decrease in the future
(Eggink, Ras, & Woittiez, 2017), there is a growing need for initiatives that stimulate physical
activities that do not rely heavily on the caregivers.
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Figure 3

Crisis Development model (Crisisontwikkelingsmodel in Dutch, based on Voskes, et al, 2011). Wandering
behaviours are commonly seen in Phase 1. The dotted line indicates the ideal transition from wandering
behaviours to the relax state for PLwD.

2. Objective
The aim of this design research is to turn the wandering behaviour into a guided activity for
PLwD with minimal input from caregivers by intervening early. Referring to the Crisis Development model (see Fig. 3), the design intervention aims to create a smooth direct transition
from phase 1 to phase 4 for the PLwD, hence later stages of crisis (phase 2 and 3) are
avoided and thus it takes less time and effort for caregivers to calm PLwD down. Both PLwD
with wandering behaviours and their caregivers are the users of our design intervention.

3. Methods
In the early research phase, we used video coding to analyse the wandering behaviours of
PLwD and the according behaviours of the caregiver. It helped us gain a deeper understanding about the context quickly. In the design phase, we carried out a co-design session
with two PLwD and a caregiver. Through this session, we identified what PLwD like and do
not like as well as the needs and wishes of caregivers, and gained real-life experience in interacting with PLwD with wandering behaviours. In addition, we followed the recommendations on capability considerations for PLwD to ensure the design intervention will fit with the
capability levels of PLwD.
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3.1 Video coding
Two videos were taken of one PLwD in two different scenarios at the nursing home Zorggroep Elde in the Netherlands under ethics approval and informed consent from the caregivers and the legal representatives of the PLwD. One video was taken when the PLwD with
wandering behaviour staying in his own bedroom, and the other video was taken when the
PLwD staying in the dining room and the caregiver making sure the PLwD would not wander
to the kitchen and to other PLwD. Firstly, four Master students (Industrial Design Engineering, Delft University of Technology) coded these videos independently by recording behaviours of PLwD and caregivers in a list with timestamps, then all these lists were compared,
and summarized when consensus was reached after a discussion with the first author GW
(the anonymized video coding is available upon request).
From the video coding, we found that this PLwD easily lost attention on the activity that he
was currently doing and there was no activity that could keep him engaged for over half a
minute when he was staying alone in his bedroom. In contrast, he wandered less in the dining room, as the caregiver tried to attract his attention by using a soft football every time he
wanted to wander off to the kitchen and to other PLwD. Specifically, the caregiver played
with the football in front of the PLwD, and invited him to touch the ball and play with her.
When the caregiver was playing the ball, the sound generated as the ball bounced on the
floor and the movement of the ball attracted the attention from the PLwD. When the PLwD
touched the ball, he began to squeeze and hold the ball close to him and examined it. He
then throwed the ball back to the caregiver, and the caregiver throwed the ball back to him.
This playful throwing lasted for seven to eight rounds, then the PLwD lost attention and
started to wander again. Then the caregiver tried to catch the attention of the PLwD by having a “conversation” with him. Even though what the PLwD said was not comprehensible,
the caregiver nodded and replied with simple words as if she understood what the PLwD
was talking about. In this way, the PLwD engaged in this “conversation” for a while and then
wandered again. The caregiver was fully occupied in attracting attention of this PLwD with
using these two methods (soft football and “conversation”) interchangeably throughout the
video, and she had no interactions with other residents throughout the video.
We therefore came up with the following hypothesis: 1) physical stimulus (e.g. light, sound,
and texture) can attract attention of PLwD; 2) interactive elements can prolong the attention
time of PLwD.

3.2 Co-design session
The co-design session was also carried out at the nursing home Zorggroep Elde in the Netherlands under ethics approval and informed consent from the caregivers and the legal representatives of the PLwD. The co-design session started at 5 o’clock in the afternoon and
lasted for one hour. Two PLwD and a professional caregiver participated in this session.
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This session was organized by following the tools and recommendations for co-designing
with People with Dementia (Hendriks, et al, 2013; Wang, et al, 2019). Specifically, the location
was selected to be the nursing home as it offers a quiet and familiar environment for PLwD
and minimizes travelling for the PLwD and the caregiver. The researchers (GW and Master
students) had been flexible, empathic, patient, valuing different forms of participation, and
presenting ethical concerns throughout the session. In addition, the researchers were wellinformed about the daily life of PLwD before the session by the previous visit. The recruitment was done via direct contact with potential participants, and people who have experience with caring for PLwD were also recruited. The recruitment was kept open throughout
the project. The group size in the session was kept to be smaller than a usual focus group
session, and informal breaks were allowed in the session.
Since the PLwD participants are in the moderate to severe stage of dementia, we also chose
from the recommendations that apply to these stages. Specifically, we brought probes and
observed the reactions of PLwD towards these probes; we used tangible materials and auditory stimuli; we considered the physical limitations (e.g. eyesight, hearing) of the PLwD by
asking the caregiver if they have any sensory impairments; we paid attention to their facial
expressions and body language towards the probes, and also let the caregivers act as interpreters for these non-verbal behaviours while being aware of the opinions of the caregivers
involved; we encouraged caregivers to support PLwD by giving physical instructions such as
touching and supported physical movements; we talked along and helped PLwD like a caregiver would do instead of taking notes; and in general, we learned person-centred care principles and applied these principles throughout the session.
In the co-design session, we aimed to know what kind of physical stimuli and interactive elements PLwD like and do not like and what are the needs and wishes of the caregiver. In
terms of the stimuli, we placed them near the PLwD to see if they could notice these stimuli.
The stimuli included a Bluetooth speaker playing soothing music, a green LED chain with
constant light and another green LED chain with flashing light. As for the interactive element, we provided them a ball (more interactive: lights up when being touched) and a small
square speaker (less interactive: no reaction when being touched), then we observed the
PLwD and counted the time they spent on each object.
We have gained valuable insights from the co-design session. We found that the PLwD had
very narrow visual fields and were too focused on their private area to notice the outside
stimuli without the guidance from caregivers, they did not have an observable response to
the music, and there was no significant difference between the time they spent on the ball
and the speaker. However: 1. PLwD are more likely to respond to the human voice (e.g. instructions from caregivers). 2. PLwD can notice things outside their visual field if guided by
caregivers. The caregiver wanted the design intervention to be safe, easy-to-use, quick to
set up, and can let her easily identify if it is broken.
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3.3 Capability considerations
Since wandering behaviour is defined as one symptom of Behavioural and Psychological
Symptoms of Dementia (BPSD) in the medical field, we position our design intervention to
be considered as a type of non-pharmacological interventions for PLwD which could be
evaluated for its effectiveness in reducing wandering behaviours in PLwD. Previous findings
recommend that non-pharmacological interventions should be designed with the capabilities of PwD in mind under the guidance of ergonomics (Wang, et al, 2018). Therefore, we followed the design recommendations for non-pharmacological interventions treating BPSD
(Wang, et al, 2019).
Specifically, in the sensory-oriented aspect, we ensured the sound sources to be located
close and by the sides of PLwD when they interact with the design intervention; low-frequency sound was used; the light source was determined to change its brightness gradually; the emitted light was designed to be diffused; reflecting surfaces were avoided; the
wavelength of the light was chosen to be from 570 nm to 620 nm. Concerning the cognition-oriented aspect, we embedded auditory and visual prompts in the design intervention
to attract attention from PLwD; the guided activity that the design intervention intends to
initiate was decided to involve no planning, sequencing and multitasking from the PLwD. Regarding the movement-oriented aspect, the intended guided activity was designed to only
involve movement with low intensity and slow rhythm from the PLwD.

4. The design
In light of the NDB model, Crisis Development model, video coding, co-design session and
design recommendations for capability considerations, we came up with the final design
concept – De-light (see Fig. 4).

Figure 4

The design concept of De-light, which is designed to convert
wandering behaviours into a guided physical activity.
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The interaction details of De-light are demonstrated by the prototype (see Fig. 5), and the
numbers in the figure correspond to the numbers in the text describing the interaction details. The details are as follows:

Figure 5

De-light prototypes and interaction details. The four small images
illustrate the four enlarged interaction details of the prototype.
The numbers on the image correspond to the numbers in the text.

1. The De-light only has an On/Off button so that it is easy-to-use for caregivers.
When turned on, the De-light automatically lightens by detecting the proximity of PLwD. The sphere will light up when it detects a PLwD is in proximity to
attract his/her attention, thereby triggers the subsequent interactions between PLwD and De-light. The caregiver immediately knows De-light is broken
if it does not lighten up when switched on.
2. The glowing sphere on the top of the stick is soft and elastic to invite PLwD to
touch and cuddle it. By touching the sphere, De-light can automatically give
verbal responses (e.g. “Hey, I like your warm hands!”). De-light also softly asks
questions (e.g. “Hello, how are you today?”) to maintain the attention of the
PLwD until the PLwD stops touching it for five minutes. The light goes off
when the PLwD leaves.
3. The stick part is soft and flexible, so that De-light behaves like a tilting doll
when bended by the PLwD, thereby creating a playful movement interaction
with the PLwD; this could also increase the number of ways that PLwD interact with the De-light.
4. The bottom of De-light is moveable, and De-light has a light weight, yet is stable on the floor when pushed and pulled, so caregivers can place appropriate
numbers of De-Lights quickly and easily in the corridor or other environments
in the ward as needed.
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As mentioned in the NDB model, the physical environmental factors can be interfered with
by the macro components and the micro components (Algase, et al, 1996). De-light takes
both macro and micro components into consideration. For the macro components, De-light
allows caregivers to personalize and customize the layout of the environment for the PLwD,
specifically, caregivers can place different numbers of De-lights in a safe and suitable area in
the nursing home (e.g. corridors, living room, individual room of PLwD) to form an interactive environment for PLwD as needed; for the micro components, De-light uses lights,
sounds and tactile feedbacks as interactive means for PLwD to satisfy their needs in seeking
stimulation. Regarding social environmental factors, the guidance of caregivers on PLwD is
an essential part of using De-light, while De-light is designed to be involving caregivers as little as possible. According to the Crisis Development model, De-light should be used when
the PLwD starts the wandering behaviour.
From the video coding and co-design session, PLwD easily lose attention in the same object
or activity quickly, they respond to human voices better than music, and their attention can
be guided by caregivers. However, caregivers have to take care of several PLwD at the same
time, thus they do not have full attention to guide one PLwD throughout their shifts. De-light
should be easy to set up, and only requires the caregiver to initiate and end the activity. By
setting a series of De-light in the environment, when the PLwD loses interest in one De-light,
he/she can be attracted to the next De-light. Once the activity is initiated, the interactive elements in De-light will keep PLwD engaged. Therefore, De-light allows PLwD to vent their
stress and energy by engaging them via a series of interactions without dramatically increasing the workload of caregivers.
In the intended use scenario, when a caregiver empirically judges that a PLwD starts wandering around, the caregiver will set a few De-lights in an area in the ward where he/she
finds it safe and suitable. Then he/she will guide the PLwD to the De-lights environment and
guide the PLwD to interact with De-lights for a couple of minutes. After the activity is initiated, the interactive elements in the De-light will keep PLwD engaged with minimal assistance from caregivers. When the energy and stress of PLwD are fully vented by playing with
De-lights, which is also judged by the caregiver, the caregiver will guide the PLwD moving
out of the De-lights environment to let PLwD rest and relax. De-light encourages physical
activities in PLwD, and since the PLwD will be around the De-light environment during the
intervention, he/she will “wander” in the safe environment set by the caregiver. The caregivers do not have to constantly monitor the wandering of the PLwD, thus can better divide attention to every PLwD within his/her duties. The stress and energy in PLwD are also vented
in time so that potential crisis events could be avoided (e.g. PLwD becomes physically aggressive). The expected benefits of using De-light are summarized in Fig. 6.

21

Gubing Wang, Armagan Albayrak, Tischa J. M. van der Cammen

Wandering behaviour

— Physical activeness is
discouraged
— Unsafe for PLwD
— High workload for caregivers
— High chance of escalation
into crisis event

Figure 6

De-light

Guided activity

— Physical activeness is
encouraged
— Safe for PLwD
— Lower workload for caregivers
— Lower chance of escalation
into crisis event

The expected benefits of De-light in the intended use scenario for wandering behaviour

5. Discussion
By manipulating the macro and micro components in the physical environment, together
with minimal assistance from the social environment (caregivers), De-light could potentially
encourage PLwD with wandering behaviours to vent their stress and energy in a controllable way. Served as a set of interactive stimuli, De-light can positively solve the needs of
PLwD in constantly looking for stimulation. Instead of restricting PLwD in a closed room or
preventing them from wandering, De-light encourages the physical activeness in PLwD,
which will be beneficial for both the physical and emotional wellbeing of PLwD in the long
run.

5.1 Reflect on the NDB model
The NDB model has brought us a new perspective in understanding the wandering behaviours in PLwD. The model depicts the background and proximal factors that could contribute to the challenging behaviours, such as wandering, in PLwD. However, this model only
lists what factors could contribute to challenging behaviours without indicating how one
could make use of these factors in managing challenging behaviours in PLwD. Our research
and design expand this model by applying these factors to explore a way to convert wandering behaviours into a guided activity for PLwD. De-light serves as a showcase for demonstrating a possible direction in applying these factors in managing challenging behaviours.
The proximal factors have great potential for intervention, but they have not received
enough conceptual development or usage in empirical studies (Algase, et al, 1996). Starting
from this model, we made a step forward, to investigate the impact of modifying proximal
factors for managing challenging behaviours in a real-life application.
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5.2 Reflect on the co-design session
We realized that although PLwD have impaired cognitive capabilities, which means they
have difficulty to describe their previous experiences, articulate their feelings and needs,
and imagine future scenarios; it is still insightful to conduct co-design session with them together with their caregivers. PLwD can convey what they want and how they feel via their
behaviours. The caregivers, who understand the PLwD better than the design researchers,
can provide more accurate interpretations for the behaviours of PLwD. In addition, the caregivers are very likely to assist PLwD with using the design intervention, so caregivers should
express what they like and do not like about the design concept from a user’s perspective.
The caregivers can also talk with designers about the previous experiences in caring for
PLwD, and imagine future scenarios in caring for PLwD with the design intervention applied.
According to Rodgers, co-design involves the users in the whole design process for creating
relevant and appropriate designs which can accomplish the main needs and desires of the
users (Rodgers, 2018). The co-design session in this research is modified from the traditional co-design session to suit the capability levels of PLwD. This kind of modified co-design
session has previously been applied in the development of The Magic Table (Tovertafel in
Dutch), which has been put into practical use for improving the emotional wellbeing of
PLwD (Anderiesen, 2017).

5.3 Limitations and future development
Our research and design are still in an early phase. The NDB model, Crisis Development
model, video coding, co-design session and capability considerations do suggest our design
is in the correct direction, but more details need to be taken into consideration. For example, PLwD are extremely sensitive to their environment, thus a moderate level of stimulation
is essential for De-light to be effective yet it should not overstimulate PLwD (van der Plaats,
2009). In the near future, we should experiment with the loudness of the sound, the brightness of the light, the compliance of the glowing sphere, and the stiffness of the stick to find
the suitable range for moderate stimulation. Since “the moderate level” is different for different PLwD, De-light should incorporate a few stimulation levels to meet varying needs of different PLwD.
Due to the limitation in budget and time, our current prototype is not robust and safe
enough to be evaluated in the nursing home setting. After the prototype is developed to be
robust and safe, the evaluation in the nursing home setting will be carried out as a series of
co-design sessions with PLwD and their caregivers. Each co-design session will involve one
PLwD and one caregiver. Based on these co-design sessions, we could identify what features in the design need to be improved. For example, is it likely for the PLwD to stumble on
De-lights and thus, should we mount De-lights on the wall?
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In the next step, we should put our design in the real-life context for field testing, and consider the possible interactions between our target PLwD with other PLwD who might be attracted by De-lights. We should explore the possibilities of involving more than one PLwD in
the De-lights environment, and expanding our target PLwD to PLwD having other challenging behaviours. For example, De-light could be reduced in size and placed on the table to
reduce vocalization in PLwD who are immobile yet constantly looking for stimuli (van der
Plaats, 2009).

6. Conclusion
Our design, De-light, offers an alternative approach for caregivers to manage wandering behaviours in PLwD in nursing homes. De-light encourages physical activeness in PLwD by
converting wandering behaviours into a guided activity with minimal input from caregivers,
which could reduce the incidence of crisis events and beneficial for the physical and emotional wellbeing of PLwD. Our research and design approaches suggest the possibilities of
applying NDB model, Crisis Development model, and the co-design approach in designing
for PLwD with wandering behaviours. More research and evaluation are needed to develop
our design further.
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people living with dementia. This model, co-developed with people with lived experience, is
aimed at including psychosocial aspects in the prototype development process. The model
is then related to a form of mindful evaluation framework that can be employed during the
prototype testing of co-designed solutions. The components of this evaluation framework
and associated instruments are described.
Keywords: dementia; evaluation; co-design; mindfulness.

1. Introduction
The increasing pressure for participation by people with lived experience in all areas of public decision-making is reflected in the mantra of 'nothing about us without us.' Co-design
and evaluation processes in the realisation of well-being and healthcare products must aim
to honour this.
MinD (Designing for People with Dementia: mindful self-empowerment and social engagement) is a European Commission funded project under the Marie Skłodowska-Curie Research and Innovation Staff Exchange (RISE) programme between multiple international
partners which is co-designing products for use by people living with dementia and their
carers. MinD is comprised of researchers, designers, practitioners and others who may also
define themselves as a group of people with and without lived experience of difficulties related to memory, cognition understanding and brain functioning, including various conditions of dementia.
The process of design in MinD has been based on the lived experience of people who have
problems, difficulties and things to say related to dementia and with people who support
them in daily life. Learning from what they have shared about their lives, MinD’s co-design
and co-creation processes have taken nearly four years to date and have involved collaborative work across Europe.
The project has fostered ‘mindful’ co-design which intends to create technologies based on
wants, needs and aspirations, to support the wellbeing of people living with dementia and
other problems of memory or cognitive impairment, through enhanced opportunities for
social engagement, self-empowerment and mindful meaningful occupation (Niedderer et al.,
2017). It is important to stress that the MinD team are all co-designers and co-researchers
rather than two distinct groups; the 'experts' and the 'people with problems'. Our partnership and the mutuality it embodies have produced a number of new models and principles
to extend across the entirety of their design method stories.
This paper first outlines a model, AIR - consisting of Activities (or actions); Internal World
(feelings); and Relationships – that we have developed for mindful co-design. We describe
aspects of its development and then illustrate how it has been applied in the evaluation of
one of the MinD prototype products.
In a conventional evaluation for products aimed at supporting the wellbeing of people with
dementia, it is the dyad of the individual living with a condition and their carer that is often
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considered. For social solutions, a broader social network will become relevant and, where
technology solutions have been proffered, the relationship of an design solution with the
human dyad is considered to be of growing importance (Cudd et al., 2013). Previously, a
number of existing evaluation approaches have been proposed and explored, some of
these based on quality of life measures which are mostly clinical or concerned with psychosocial well-being, (Craven et al., 2014, Stoner et al., 2017) including measures such as Psychosocial Impact of Assistive Devices Scale (PIADS) (Day et al. 2002). Others are concerned
with broader well-being concepts such as ‘salutogenesis’ which have been applied to dementia (Alm et al., 2015) and some are more closely associated with the technology adoption models (TAM) (Chaurasia et al., 2016).
In co-creating evaluations, it is essential that the questions asked reflect issues and values
of importance to partners with lived experience as well as those of trained researchers and
assessors and furthermore that the context of the evaluation is empowering for everyone
(Advocacy in Action 2006, Gosling and Martin 2012).
Evaluation of MinD’s outputs aims to be an extension of the holistic process of the co-designed technologies which aims to be, in itself, both a collaboratively produced and mutually
enabling process.

2. AIR; a co-design model
MinD's design processes have guided the co-design and shared evaluation of wellbeing
products that aim to capture domains of social interaction and mindfulness in the daily lives
of people living with dementia. MinD's central focus on lived experience prioritises participants’ direct interface with the product and any subsequent impact of that experience upon
their relationships with their external environments, and with their own internal worlds, It is
represented diagrammatically in, Figure 1, by the AIR model (Activities; Internal world; Relationships), which enhances the exploration of the user experience with a dimension of
mindfulness.
The three components of AIR are closely inter-related. Thus, for example, a lack of activities
can have detrimental effects on both the internal world and on the relationships of the person. Turmoil or distress in the internal world can prevent someone participating in enjoyable activities and over time can harm relationships. Negative and positive external influences on any of the AIR components are represented by red and green arrows respectively.
A more obvious measure of success from design is perhaps a solution of providing or supporting a new beneficial activity or the maintenance of such, but there are also things that
can be done with design that are aimed at improving the overall experience including relationships with people or environments, or enhancing the internal world of a person living
with dementia.
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Activities

Relationships

Internal
World

Figure 1: The AIR model with mutual interactions (thin arrows),
negative external influencers (black arrows)
and positive external influencers (white arrows)

We suggest that this model can help in three ways:
— it is consistent with a mindful approach to design as facilitating experience. It reminds us of the importance of bringing the internal and external worlds together and, as there is no specific dimension of time, it rests in the moment.
— it informs co-design. In designing with and for people with dementia, we can
consider all three components specifically. We may for instance use design
that is focused on one component, such as activities, but in thinking about
how the design may work we can take into account the likely impacts on relationships and on the internal world. Or designs can be targeted at either of
the other two components. In practice, it may be a combination of targets, but
again we can be deliberate in our intentions if we think simultaneously about
all three parts of AIR.
— it informs evaluation. This means working collaboratively to decide the suitability of prototype designs for people living with dementia (and those closest to
them). The three components of AIR give us a framework that we think will be
useful in assessing not just whether something is effective but also how and
why it has that effect. Or, conversely, if it doesn’t work, why not - which will give
us a handle on how to improve it

3. The origins of AIR
In aiming for co-creation in design, the MinD consortium has needed to adapt widely; to capacity-build among all of its partners, to make mutual travels along uncharted trails, to learn
from raw experiences, to work out of comfort zones and to find new ideas in unexpected
sources. The MinD evaluation framework and its AIR model can be tracked through some of
these exploratory journeys.
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Mutual and mindful capacity building processes were introduced through the duration of
the partnership, enabling creative opportunities for people with dementia and their carers
to think like designers and allowing for designers, a look at the lived in worlds of dementia.
In relation to developing the AIR model, two events held in Nottingham were particularly salient.
Aspects of
Clothing

tightness, warmth, feel, weight, layering, colour, pattern, softness,
length, composition, coverage, length, luxuriousness, durability, smartness, smell, ease of locating, elaborateness, ease of cleaning

Mindfulness
Attributes

feeling comforted / comfortable / snug / secure / trapped / sensual;
clashing or matching patterns; ease of use / dressing, dexterity, feel to
touch, cognitive aspects, knowledge about the textile and its source
and history / how it behaves; appropriateness with respect to cultural
and social norms or taboos and individual wishes, status; dignity;
does it smell after use e.g. after cycling; walking barefoot; forget
clothes are there; night-time and daytime clothes; delineate time /
place / occasion; supporting predictability

Actions

changing clothes; act of dressing; washing clothes; dressing for dinner;
sunbathing, locating clothes in cupboard, packing in case, taking
gloves from bag, looking for lost hat; signalling or alerting that you are
cold, stressed; initiating or sequencing an action, e.g. cycling

Technical

sensors: touch / haptics; pressure; biometrics
actuators: heating; changing colour; lighting up; alerting with sound

Application
ideas

responsive carpets / wall coverings; self cleaning clothes and shoes;
fastenings/buttons that act as switches; warming pockets, patches, insoles (all body parts) 'solar' buttons that capture light/heat and make
these available when it gets dark or cold; detectors for body heat that
activate warmth if needed; general functions for daily living e.g. creating awareness in general, prompting choices or helping to initiate
tasks

Table 1: Talking About Textiles: clothing, mindfulness, actions, technical, application ideas

Figure 2: Talking About Textiles: relationships, actions and activities explored in the workshop
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Exploratory workshop: ‘Talking about textiles’
Preceding the co-design activities leading to the MinD prototypes, we introduce one early
exploratory workshop that helped people with lived experience to understand basic design
concepts through enjoyable tasks that related to textiles as technologies. In the session, a
miscellany of textiles, including clothes, fabrics, swatches and soft furnishings, were available
for participants to touch, smell, drape, manipulate creatively before considering their attributes, appeal and applications within people's lived in worlds (external and internal). People's
findings about textiles are shown in Table 1 and Figure 2. In retrospect, this activity was one
of the activities in MinD that heralded the development of the AIR model, in exploring people's inner- and outer- world relationships with textiles and their actions and activities concerning them.

Joint capacity building event: ‘Let us in we’re co-designers!’
The next stage was a full-day workshop, held in March 2018, that enabled partners with and
without lived experience of dementia to work creatively together to examine their relationships with everyday objects prior to commencing design considerations for the MinD technology prototypes. The event began with tasks that demonstrated common social abilities
and difficulties, regardless of impairment or diagnosis. This helped everyone to appreciate
one another and begin to work together in teams.
Participants then considered memory aids and connective devices; smart phones, paper diaries, maps, apps, calendars, and a handkerchief with a knot in it (reminder!) They commented on design quality, aesthetics, possible improvement / modification, effectiveness
and impact on external and internal lived in worlds (see Figure 3).
The process and outcomes of this workshop assisted to direct MinD to the importance of
multiple systemic relationships between assemblages of people with one another and with
objects within their lived in networks. The understandings of this were encapsulated in and
navigated all future thinking through AIR.
Let Us In
We're Co-Designers!

Figure 3: MinD co-design Workshop
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The template shown in Figure 4 reflects some of the criteria that people thought about in
relation to their smart phones. Here, participants recognised that this helped them to think
about familiar objects in their everyday lived in worlds, to see them anew, view them critically and consider how design factors impacted upon their relationships with people, with
objects and processes, contexts and environments and with their own personal and innermost worlds of thoughts feelings, perceptions.
It was from the kinds of discussions in this workshop that it became apparent that the impacts of design could be usefully separated by looking at the user’s activity in relation to a
product, at how it affected them internally (how it made them feel), and how it affected their
relationships and functioning in the external world. This then led by a process of reflection
to the diagrammatic version of AIR presented above in Figure 1.

Figure 4: Template with related participant comments relating to mobile phones
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The various workshops and other capacity building sessions we have facilitated have helped
to seed a culture of creative co-design for all of the MinD partners, through:
— enabling a mutual and mindful appreciation of experience and expertise
— fostering a strengths and opportunities perspective
— building a shared language
— taking shared ownership and shared responsibility
— seeing problems and solutions through many eyes
These workshops were also part of the process that fed into the development of an evaluation approach aligned to the co-design process. In particular the MinD project had used the
emergent AIR model in the process of developing two technologies: Lets Meet Up, a digital
screen interface to enable social connections and activities, and The Good Life Kit, a compendium of serious games together with a book of information, reflections and mindful exercises. We now focus on the development of the evaluation process, focussing on evaluation
of the Good Life Kit.

4. AIR and the Good Life Kit (GLK)
The aims of the co-designed and co-created Good Life Kit games and activities are as follows:
— encourage us to lead mindful lives
— enable us to empower ourselves
— assist us to engage in purposeful activities
— allow us to better connect with ourselves and with other people
Mindfulness is the relationship we have with our own experience. Self empowerment enhances a sense of agency, personal independence and control. Purpose fulfilled, gives
meaning to our lives and those of others. Establishing better connections with self and the
social worlds that we inhabit nurtures a growth of body and spirit.
The Good Life Kit (GLK) has 3 components:
1. Living the Life: making the most of it: a work book and aid to positive reflection
and appreciation, to support living well with dementia It also incorporates ‘A
Walk Around Myself’ tool: a set of mindfulness exercises to the use along with
the workbook.
2. This is me: a social board game to facilitate forward and backward reflections
on life experiences, appreciating the past and looking positively forward.
3. You and me: a dialogue board game in two parts to assist the deconstruction
of relationships and daily living (‘let your life flourish’), help examine feelings
(‘personal reflection’), enable pragmatic conversations around power and responsibility (‘letting go’), and negotiate life problem areas (‘the dialogue’). This
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is a team game, to be played with chosen close and trusted 'others' who can
offer advice and support within a safe space of shared decision making.
In considering how well the games and activities of the GLK work, it is important to be able
to question ourselves and others through being present in the moment; what we notice,
feel, experience, perceive; what actions we take and what all this prompts us to think about.
GLK evaluation explores our actions, our inner experience and our relationships with people and things in our lived in environments, by utilising the framework of AIR.

5. AIR and the Good Life Kit evaluation
Holistic assessment of the GLK prototype mirrors the AIR triangle through its overarching
theme of mindfulness as the connection we each have with our own experience. The evaluation method is centred around observation of the components of the GLK as they are being used and subsequent reflections and interviews to record the users’ experiences. The
MinD evaluation tool captures not only the user-activity interface with the set of board
games and associated material that form part of the GLK, but also facilitates an added reflection of the games’ influence on players' inner selves and the potential impact of players
connection with their external worlds; and it additionally explores the game-play impression
on any observers and evaluators. Thus, all three components of AIR are explored in this
process.
It is through mindful connection with such experiences that game players, observers, supporters and researchers with and without dementia question themselves and others about
what they notice, what they experience, and what this prompts them to reflect on. The values of co-design thus extended into and enriched the stages of prototype testing and evaluation of the GLK.
The interview is a mutual task where we support one another to share thoughts, feelings
and suggestions in response to questions asked of us. Game players, in groups or individually, respond to questions with an interviewer or a supporter. Furthermore, (with game players' permission) the information gathering process extends wider; interrogating the interviewers, observers and the people there to offer support, who are all invited also to make
observations about how they perceive the games and activities to meet the stated aims of
the Good Life Kit, the wishes and needs of game players and also any other emergent purpose (as yet undiscovered).
Additionally, interviewers and any person there to assist the game players, (family, friends,
carers or supporters) are then asked to make their own reflective journey, to discover how
experiencing both the game and the game players engagement with it impacts on their understanding of the participants and the situation, what personal feelings emerge for them
as observers and any potential for change that is liberated. Lastly, everyone invited to feed
back on the interview process through a brief survey,
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Thus, interviewer and supporter join with game players as mindful investigators, reflective
and creative architects of mutual well-being and collaborative agents for positive change
and possible further innovation. These dialogues become the shared space in which questions are asked and answered, observations noted and thoughtful insights distilled, This
process tests the GLK from a multiplicity of different perspectives and enables our empowered journeys of self-discovery and appreciation of one another as co-evaluators travelling
together.
To support the interviews, there are several tools that include:
— The story of MinD as a co-creation project and process, embracing its purpose
and describing the products and how they came to be chosen and developed
from the ideas, wishes and needs of people with lived experience. This was all
written in the first person e.g. 'the aims of the Good Life Kit games are to encourage us to lead mindful lives; enable us to empower ourselves; assist us to
engage in purposeful activities; allow us to better connect with ourselves and
with other people.'
— Definitions of MinD principles e.g. mindfulness as the relationship we have
with our own experience; self-empowerment as the enhancing of personal independence, agency and control; purpose meaningful occupation as the
bringing of life fulfilment and improved social connection to nurture the
growth of body and spirit.
— Key statements of permissions and rights for all participants, such as the right
to refuse to answer, the freedom from judgment or negative comeback and
the firm guarantee that this is not an assessment or a diagnostic test and that
there are no right or wrong answers.
These tools are written in a strengths-based language throughout, and have tried to avoid
needs-deficit or clinical wording and concepts. Additionally to support evaluation, the following materials have been produced, which are more typical of a standard semi-structured interview process:
— Participation information for the evaluation and consent forms.
— Evaluation questions and general guide to use, for participants.
— Guide for facilitators/interviewers.
— User friendly prompts
— Feedback questionnaires about the tasks and the session for all.
The questionnaire was designed to be user friendly and is split into four sections:
1. the first part elicits personal demographic data and information about personal wellbeing. It also includes a mindful question on feelings in the moment
2. secondly, pragmatic information about the game and game play is gathered;
attractiveness, ease of play, accessibility; dimensions of the board game
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3. the third section captures personal feelings evoked during game play (such as
joy, regret, hope, sadness, excitement, anxiety, contentment)
4. the final section considers what potential impact game play could have on
players interface with their lived-in worlds - enhanced social interactions,
problem solving opportunities. (This requires some forward thought, although observers may detect observable signs of change during game play.)
The observation sheets capture what observers notice rather than recording direct verbal
answers to questions. Observations convey information to the observers and others that
can assist a mindful insight into the game-play.
Additionally, observers, interviewers and supporters are asked to 'notice themselves' to capture their own reactions and to reflect on the feelings and thoughts generated when experiencing the activity of others. This allows for insightful and mindful reflections that may serve
to challenge or reinforce existing understandings about people's conditions and capacity or
to develop new wider understandings about potential and opportunity in relation to people
living with dementia, and the things that enhance or inhibit these.

6. Summary
The GLK development and the subsequent development of an evaluation tool for its prototype have been influenced by the AIR model, enabling it as a wellbeing product to concentrate on significant domains of Actions, Inner world (feelings) and Relationships within the
lived experience of people with memory and/or other cognitive difficulties, including dementia. The Good Life Kit, along with other MinD technologies, serves primarily to assist and
support people with dementia and those who are closest to them. Nevertheless its mindful
aims and benefits encompass everyone involved in creating the kit, using the activities and
games, or supporting their use by others. The GLK also has the potential for use in other
health or social care settings, besides its original intended application to dementia.
Evaluations are presently being conducted across the four European countries that have
gathered source data from participants living with dementia and their care givers. Evaluation contexts have differed from country to country; using clinic, care home and informal
spaces. Formats have also varied between focus group and one-to one interviews. In two
countries, Spain and the UK, the evaluations have involved people with lived experience as
active facilitators, interviewers and supporters. Early results demonstrate a very positive response to both the games and game play and to the creative processes of their evaluation.
Particularly in group settings, there have been instances where we have observed previously silent participants noticeably 'light up' and engage with joy in game-play while their
care givers then sit back and relax..
Findings from evaluation are giving interviewers, supporters and researchers much room
for reflection. For example, those spaces where participants have recalled pain and held it
for one another, fly in the face of conventional reminiscence advice to steer game-players
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away from 'negative' memories'. Additional potential has been demonstrated for employing
the Good Life Kit as a communication and awareness raising tool for care and support
workers. Value has also been shown through game play for people living with other long
term physical and mental health conditions, including cancer and strokes.
For the purpose of this paper, it is our experience that the Good Life Kit and all the processes and models it incorporates, especially AIR, can encourage each one of us to take a
reflective and evaluative co-design journey. Whether we are engaged in information gathering, designing, evaluating a product or making use of the games and activities in our lives,
we can each see ourselves as adventurers, explorers and discoverers. And throughout the
co-design travels, it is our conscious connection with AIR that empowers all of us who participate in MinD, regardless of ability, capacity or difficulty, to mindfully live our lives and to
flourish.
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Abstract: Adopting an internet-of-things product design approach, we present two concepts
that respond to practical and emotional needs associated with changes in memory function.
HydrationCane, a design to support improved hydration in people with early stage dementia,
provides users opportunity to continue to engage in the outdoor pursuits of walking and
climbing familiar within the design’s Korean use context. SoundReminiscence draws upon
research on audio/music therapy and episodic memory to provide people living with dementia opportunity for reminiscent storytelling through technology enabled memory ques as bespoke sound files. Although differing in their focus, scope and aims the two concept designs
indicate how an internet-of-things approach represents opportunities for the design of products that empower and enhance the lives of people living with dementia.
Keywords: IoT Product Design; Memory; Empowerment; Wellbeing

1. Introduction
For people living with dementia (PwD) design provides both an alternative to medication
and means to empower and support through interventions sensitive to and appropriate for
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the practical and emotional needs of users (Howarth, 2017; Schweder, 2017). For example,
in the UK, a collaboration between the Design Council and Department of Health, which
aimed to improve life through design, provided product and service designs for PwD
through the Living Well with Dementia Challenge project (Council, 2012).
In line with Mind2019’s key terms - Wellbeing, Empowerment, Happiness the current Design
Proposal describes the interim results of a project entitled: IoT (Internet of Things) Product Design for Dementia, conducted at UNIST (Ulsan National Institute of Science & Technology),
Korea. Adopting an interdisciplinary approach that includes industrial and interaction designers, medical doctors and human factors engineers, the design concepts describe our
endeavours to provide viable and appropriate solutions targeted at changing memory
needs through an IoT product design approach. In particular, the project explores opportunities for IoT (internet-of-things) technologies to drive product design solutions suitable to a
Korean use context.
In response to the challenges of an aging Korean society (Kim & Suh, 2018) and associated
projected increase in the PwD population in line with other developed nations (Patterson,
2018), the current project attempts to identify, explore and validate possibilities towards
non-pharmaceutical interventions to address the unmet needs of PwD (Cohen-Mansfield,
Dakheel-Ali, Marx, Thein, & Regier, 2015). The current proposal presents two work-in-progress IoT product concepts. Although different in their holistic aims and potential benefit,
both address challenges related to memory and dementia, underpinned by the application
of IoT technologies.
A first IoT product concept (Proposal 01, HydrationCane) focused upon empowerment, responds to changing needs associated with short term memory and hydration in support of
continuing active living; in particular mountain hiking and walking within a Korean context.
The second design concept (Proposal 02, SoundReminiscence) explores the potential of multisensory simulation (Jakob, Manchester, & Treadaway, 2017), including sound, as means to
trigger episodic memory recall. This in turn is positioned as means to provide increased opportunity for meaningful communication between PwD, careers and family members,
achieved through reminiscent storytelling.
As indicated by Kali et al. (2017), music and sound can provide opportunity for communication through the stimulation of autobiographical, long-term memory recall. SoundReminiscence thereby attempts to respond to the emotional needs of PwD through a focus upon
memory and emotion akin to Treadaway et al’s (2016) provision of playful experiences
through sensory (both audio and haptic) simulation.
Thus, the two IoT product design concepts attempt to address both practical and emotional
needs. An emotional need for meaningful communication, stimulated through sound cues
aimed at supporting recollection of long-term memories. And more practical concerns associated with short-term memory, physical activity and hydration (Timlin & Rysenbry, 2010).
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By presenting the two conceptual designs here, we highlight two of the conference’s core
concerns in designing for dementia. First, a necessity to support existing life habits and behaviours, thereby empowering PwD to continue to live well (Empowerment), and a need to
identify possibilities for increasing meaningful communication, thereby supporting wellbeing. Both concepts are provided here to stimulate discussion around how an IoT product
design approach may respond to needs associated with memory for the PwD user.

2. Design Proposals
Proposal 01 HydrationCane (Empowerment)
Subsequent to a literature review and desk research, user studies in collaboration with
community centres for the elderly within the Ulsan and Seoul areas of Korea were conducted. Ethnographic and interview studies were conducted. As a result, insights were
gained towards the practical needs of elderly. In particular, hydration was identified as a critical issue for those living with MCI (Mild Cognitive Impairment) and early stage dementia.
This also agreed with research exploring challenges around hydration in care home settings
(Archibald, 2006). Due to the effects of short-term memory loss, associated with Alzheimer’s,
PwD often have difficulty remembering when to drink, how much to drink and how often.
Within a specifically Korean context, the national pass-time of mountain climbing and trekking particularly among the elderly, presents unique challenges (Jo, 2018). Our first design
proposal, HydrationCane, provides a solution to empower elderly users and those living with
early-stage dementia to continue to engage in life-long habits and activities through supporting continued engagement in outdoor activities and pursuits (see 6. Appendix, Design
Board 01.2).
Through the application of sensor and IoT technologies, HydrationCane monitors the user's
hydration during activity. A vibration reminder provides indication of when a drink is desirable. HydrationCane's integrated water bottle design removes the necessity to carry or locate
a water supply (6. Appendix, Design Board 01.5).
The design's sister application allows enhanced monitoring of hydration and fluid intake,
providing important information to caregivers (6. Appendix, Design Board 01.3). A simple
charging/docking station allows simplified feedback on hydration when re-charging. The
cane is initiated upon removal from the product's base unit (6. Appendix, Design Board 01.4).
Upon gripping the handle, the cane begins to gather information on user hydration through
the sensor embedded within the handle design. A rotation axis to the handle design provides two orientations: supportive walking (90° perpendicular to the cane shaft) and climbing (vertical in-line with cane shaft). A vibration feedback provides discrete reminders to
drink. It is anticipated that the vibration will become associated with need to drink through
classical conditioning between vibration and need to drink over time.
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An integrated water bottle is easily detached and re-attached to the cane. Once HydrationCane is returned to the base-charger, the user is provided instant feedback on hydration
through simple red (negative), blue (positive) feedback by integrated LED light arrays (6. Appendix, Design Board 01.4).
For measurement of hydration levels, HydrationCane applies Bioelectric Impedance Analysis
(BIA) technology for a far more accurate measurement of hydration than existing hydration
bottles that measure water supply use only. The BIA technology detects the total body water percentage (TBW%) through two electrodes placed within the handle grip. A micro-current is introduced from point A, safely flows through the user's body, and returns to point B.
The flow measured between the two points is then employed to accurately indicate the
amount of water inside the body. This information is communicated to users through the
cane's alert, charger/docking station LED feedback light array and the HydrationCane application.
The HydrationCane concept is thus addresses issues associated with the loss of short-term
memory during early-stage dementia. In particular, the design concept focuses upon the
need for hydration when active out of doors.

Proposal 02: SoundReminiscence (Wellbeing)
Desktop research was undertaken to explore the needs, challenges and opportunities existing to inform living with early to mid-stage dementia. The SoundReminiscence concept locates within the alternative, experiential care approach proven to support living well with
dementia (Anderiesen, Scherder, Goossens, Visch, & Eggermont, 2015).
Adopting a user-centred research methodology that included interviews at care homes in
Ulsan and Seoul, Korea, case-study analysis and observation studies of people living with
dementia, SoundReminiscence was inspired by the potential for autobiographical storytelling
to provide opportunities for meaningful contact between PwD, care workers, peers, and
friends and loved-ones.
SoundReminiscence employs recorded audio files to trigger long-term memories and reminiscence. In this way the concept relates to existing studies indicating the benefit of both
music/sound therapies in particular (Müller-Rakow & Flechtner, 2017), and reminiscence of
long-term episodic memories.
An IoT design approach provides three physical, haptic 'beanbag' interaction points. The
three bags correspond to three broad categories of sound: Grey: People & Places, Green: Nature, Blue: Musical (6. Appendix, Design Board 02.2, Sound Clips Video 02.5). SoundReminiscence’s sound clips feature bespoke audio to stimulate remembrance. For example, children
playing, People & Places (grey bag controller); walking along a mountain trail, Nature (green
bag controller); the sound of a traditional Korean flute, Musical (blue bag controller), see 6.
Appendix, Sound Clips Video 02.5.
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Previous desk and user research indicated the importance of haptic tactility and embodied
interactions for emotional stimulation (Fitzsimmons S., 2014). The SoundReminiscence concept employs soft materials for each of the three interaction points (three beanbag controllers). A rich interaction approach (Frens, 2007) provides users the ability to increase volume
and change sound (6. Appendix, Design Board 02.2). The design’s accompanying application
(6. Appendix, Design Board 02.3) gives users, caregivers and family members the opportunity
to change and arrange sound files in response to individual requirements (i.e. bespoke
sound selection reflecting users autobiographical memories). Through our IoT approach,
SoundReminiscence responds to a necessity for individualized solution catering for difference between PwD users (Thomas et al., 2017).
Picking-up a bag controller from the speaker/base-table unit results in activation of
SoundReminiscence (6. Appendix, Design Board 02.2). The speaker omits cued audio related
to the chosen bag. The user may increase or decrease volume by placing the interaction
bag in the centre of the table and turning clockwise or anti-clockwise to increase and decrease sound respectively. Gently moving a bag controller between the hands (from one
hand to another and/or between users), will result in a change of sound clip. An application
provides further ability to tailor sound recordings to the personal, autobiographical experiences of users, thereby responding to idiosyncratic preferences and providing maximum
opportunity for episodic memory recall through reminiscence (6. Appendix, Design Board
02.3).
SoundReminiscence employs speakers with MCU technology, together with beanbag controllers produced using thermoplastic materials and implemented with gyro sensors. When
lifting a bag, the bag’s Bluetooth dongle pairs with the MCU speaker. The gyro-sensor implemented within the thermoplastic then provides a signal of movement and acceleration
made by the user. This signal is transferred to the MCU speaker located within the side-table component of the SoundReminiscence design (6. Appendix, Design Board 02.1). The beanbag controllers are charged when returned to the table speaker using wireless charging
coils implemented in both speaker and bags.

3. Discussion & Conclusions
The current Design Proposal has described interim results of an interdisciplinary project
conducted at UNIST (Ulsan National Institute of Science & Technology), Korea. The project
includes contributions from Industrial and interaction design, doctors at UNIST Medical Centre and human factors specialists. An IoT (internet-of-things) approach, together with literature, desk and user-research identified short-term memory support and meaningful communication through recall of long-term, episodic memory as opportunities to add value for
PwD (people living with dementia).
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Through an IoT product design process, two different design concepts were identified as
holding potential to empower PwD. HydrationCane provides opportunity to continue to engage in mountain hiking activities associated with a Korean use context. SoundReminiscence
supports meaningful communication between PwD, caregivers and loved ones through autobiographical reminiscence of long-term episodic memory stimulated by bespoke sound
cues.
While different in their scope, aims and potential benefits, both concepts provide indication
of two important aspects related to design for dementia. First, the potential for technology
to provide innovative solutions for a PwD user group. Second, how product design may support the changing memory needs of PwD.
Specifically, an IoT (internet-of-things) approach to the design and development of product
concepts was adopted. IoT product design provides increased opportunity to add value for
users in new and innovative ways. However, connected products and their associated opportunities for sharing of information across stakeholders and connect with other products
and platforms, requires strategic and systemic thinking that moves beyond traditional product design competencies. This is more so the case when designing for a PwD user group,
where understanding towards user needs is still poorly understood.
IoT product design for dementia holds the potential to provide opportunities to gather and
share information between stakeholders. HydrationCane is one example of how IoT product
design may provide improved hydration through monitoring and feedback. The SoundReminiscence concept also leveraged the flexibility of IoT product design to provide flexible, bespoke memory cues to stimulate autobiographical reminiscence associated with long-term,
episodic memories. Adopting an IoT approach allowed memory cues as sound files to align
with the unique past experiences of individual users.
Thus, there remains little existing work related to how IoT product design may best be leveraged to provide for users, let alone the unique challenges and opportunities for the application of the approach for a PwD user group. For example, how might an IoT product design
approaches need to consider the changing cognitive and memory abilities of PwD? How can
the systemic and connected characteristics of IoT product design solutions be leveraged for
the benefit of mutual stakeholders (PwD, caregivers, loved ones)? How can a balance be
struck between empowerment, monitoring and independence when gathering data derived
from IoT products?
Both design concepts presented here also attempted to support the changing memory abilities associated with stages of dementia. HydrationCane targets the loss of short-term
memory associated with early-stage dementia and mild cognitive impairment. SoundReminiscence employs long-term autobiographical memories as means to provide opportunity for
communication through reminiscence between PwD and caregivers, thereby focusing upon
long-term memory retrieval abilities in PwD. In both cases, we have attempted to orientate
our designs towards the known challenges of PwD at different stages of progression. On the
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one hand, HydrationCane intervenes in the loss of short-term memory associated with earlystage dementia. SoundReminiscence, in contrast, leverages long-term memory in mid-stage
dementia to provide opportunities for increased meaningful communication. In both cases,
we have attempted to explore design possibilities in relation to the known challenges and
opportunities around memory and dementia.
Although the current design proposals presented here provide departure points for exploring both IoT product design as approach in the design for dementia space, and how an IoT
approach may support needs associated with changes in memory, more work is required.
For example, the two concept designs are yet to be subjected to user tests and validation
studies at the date of this publication. User studies with stakeholders (PwD, care providers,
love ones) are planned for the project’s second year. The designs themselves, while developed, require further iteration through a user-centred-design approach. Only then may we
be better placed to provide more generalisable insights into both an IoT product design approach and its application as means to support the changing needs of PwD associated with
memory.
Other studies are now required to explore how IoT design interventions may support PwD
through understanding how the approach may both support loss of short-term memory
and leverage the retained long-term memories of PwD.
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6. Appendix

Design Board 01.1: Main Design board and image of prototype
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Design Board 01.2b: Scenario-of-Use board. Describing HydrationCane’s use context & scenario
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Design Board 01.3: Application design flow. Board to illustrate GUI (Graphical User Interface) design and information architecture towards application design

Design Board 01.4: Docking station design
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Design Board 01.5: Transformable Handle design

Design Board 02.1: Main Design board and image of prototype
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Design Board 02.2: Scenario-of-Use board. Describing use context & scenario
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Design Board 02.3: Application design flow. Board to illustrate GUI (Graphical User Interface) design and information architecture towards application design
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Design Board 02.4: Interaction Design. Board to illustrate interaction with ‘beanbag’ controllers

A sound clips video is provided with the digital open access publication.
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Abstract: People living in the advanced stages of dementia are often confined to a bed or
chair and spend many hours unoccupied. Hand-based activities that are ‘in the moment’ and
provide stimulation have the potential to relieve agitation, reduce stress and provide a positive benefit to a person’s wellbeing. This paper is a review of the literature that discusses
ways in which folding activities can help facilitate meaningful connections between people
living with advanced dementia and their caregivers. It is informed by research in the areas
of design and dementia care with a focus on wellbeing, unmet needs, repetitive behaviours,
hand movements and activities where folding has engaged people with dementia. Reviewed
literature evidences ways in which folding activities provide meaningful activity, comfort and
may help reduce anxiety for someone living with the advanced stages of the disease. Findings from this review support further investigation into designing novel, non-pharmacological interventions for dementia care, to support caregivers and individuals who engage in repetitive folding. This paper contends that unique folding activities can be designed to facilitate positive moments during the day for individuals living with advanced dementia and their
caregivers. Future work will develop novel folding activities that have the potential to reduce
anxiety, relieve boredom and increase connections with others.
Keywords: dementia; design; folding; intervention.
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1. Context
Over the last decade there has been a growing appreciation of the need for meaningful activities to engage people living with dementia. As the disease progresses, people can become less mobile, leaving them bedbound or sitting in a chair for long periods of time. In
the advanced stage, this often results in boredom, distress or agitation due to a craving to
engage in some form of meaningful activity (Mayers and Griffin, 1990).
It is estimated that there will be over 1 million people in the UK with a form of dementia by
2025 (Alzheimer’s Society, 2019). As the number of people diagnosed with dementia increases, so does the urgent need for well-designed meaningful activities to help improve
their quality of life and enhance wellbeing. Currently very few activities exist that have been
specifically designed for individuals living in the mid to late stages and little research has
been undertaken by designers to evaluate the impact of meaningful activities on their wellbeing (van Rijn et al., 2010).
This paper presents the early stages of a research study that aims to explore ways to stimulate positive emotions through the design of folding activities for people living with advanced dementia. It discusses the positive potential of repetitive folding to inform the design and development of innovative activities and provide meaningful engagement for people with mid to late stage dementia. The results from this literature review will inform further development towards person-centred designs for dementia care that can support
meaningful activity.

2. Quality of life and an individual's needs
There is an on-going interest from the design community in contributing to the quality of life
for people living with dementia (Femia, 2006; van Rijn et al., 2010; Timlin and Rysenbry,
2010; Treadaway, Coleman and Kenning, 2014; Halsall and MacDonald, 2015; Jimenez,
Pohlemeyer and Desmet, 2015). Many health professionals have developed criteria for evaluating wellbeing (Kitwood and Bredin, 1997; Perrin, 1996; Cohen Mansfield, 2000; Brooker,
2007; Schölzel-Dorenbosa, Meeuwsenb and Olde Rikkertb, 2010; Aked and Thompson,
2011; Ógáin and Mountain, 2015) and until recently, design researchers have used this
broad set of criteria for evaluation. Compassionate Design principles, however, were developed from design research, aiming to support the wellbeing of people living with advanced
dementia and suggest the key design priorities should include sensory stimulation, meaningful connections and personal significance (Treadaway, Fennell and Taylor, 2018).
As symptoms of the disease progress, it is important to explore how objects and activities
can be designed for an individual’s needs in their own environment, as they often have to
rely solely on their own body space for engagement and occupation. It can be challenging
for them to communicate their needs due to loss of verbal communication and cognitive
decline (Kitwood, 1997) but it also becomes more difficult for them to initiate their own activities in doing the things that are meaningful to them (Vozzella, 2007). If the individual has
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no access to purposeful stimulation, repetitive behaviours can occur and they may try to
use whatever resources are available (Kitwood, 1997). In this sense, hands can perform a
vital role for meaningful connections (Perrin, 2008) and communication (Ellis and Zeedyk,
2014).
The National Institute for Health and Care Excellence (NICE, 2017) acknowledges the requirement for more research to identify those who could benefit from new ways to meet
their needs. In addition, sharing information between family members who have historical
knowledge of the individual, and care workers who have the professional expertise, may
help to identify an unmet need.
One way of understanding a person’s needs may be through observing their behaviour.
Many carers notice that the person they are caring for engages in repetitive folding. Although the academic literature in the field fails to explain why, how and when people with
dementia fold, anecdotal evidence from a caregiver forum on the internet (Agecare, 2015)
provides some insight. The following response is an answer to the question ‘Do all dementia
patients fold things?’
“Mom is nearing the end and she is constantly folding her sheet or blanket and the
gown she is wearing. I try to keep a smaller towel handy so she will reach for that
but sooner or later I find her folding her sheet or worse, trying to work her gown
from underneath her to fold it up.” (Agecare, 2015).

Other responses on the forum replied that individuals who fold were anxious or agitated.
Academic literature supports this, stating that some repetitive behaviours are evident
through excessive activity of the motor skills (Bidwell and Chang, 2010) and that unmet
needs are often expressed through being agitated, restless or fidgety, including folding
items (Sterns and Camp, 1998; Cohen Mansfield, 2000; Milwain, 2010; Alzheimer’s Society,
2015). In addition, the Alzheimer’s Society (2015) states that repetitive behaviours may be a
sign of hunger, thirst, constipation, the side-effects of medication, lack of exercise or movement or an indication of the need to be meaningfully occupied. However, the reasons behind this are often unknown and there have been few research studies into the phenomenon of why people with dementia perform repetitive actions (Cipriani et al., 2013). All these
suggestions point towards repetitive mannerisms being a sign of negative behaviour and ill
being, with medication often prescribed to reduce this (Cullen et al., 2005). Common
themes emerge from the literature that question whether folding is a problem, resulting
from being in pain, feeling isolated, bored, sensory deprived or could be a positive symptom
and facilitate the need to fold (Cohen-Mansfield, Libin and Marx, 2007).
Although some view this behaviour as problematic, there is much evidence to contend that
it is symptomatic of positivity (Champagne, 2018). Cohen Mansfield (2000) questioned
whether repetitive movements are a positive symptom that instinctively helps the individual
to have a beneficial interaction. She studied a number of treatment routes for agitation and
argued that there is a need for exploring non-pharmacological interventions to manage
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those unmet needs, suggesting to ‘provide an intervention that either provides for the unmet need, or alternatively, when the behaviour itself is alleviating the need, provide a
method in which the behaviour can be accommodated’ (Cohen Mansfield, 2000, p. 22). In
comparison, Perrin, May and Anderson (2008, p. 127) state that there is ‘comfort and pleasure in limited, one-step actions that can be repeated over and over’ The importance of this
suggests that engaging in a repetitive action could trigger positive moments for people living
with advanced dementia and supports designing an intervention to keep the hands moving
(Kenning, 2015).
The following literature review discusses the meaningful connections that folding activities
might have for people with dementia, and the potential impact on the design of an intervention for the phenomenon of those who repeatedly fold items such as napkins or blankets
(Alzheimer’s,1995; Perrin, May and Anderson, 2008; Ballard, 2010; Treadaway et al., 2016b;
AgeCare, 2015).

3. Meaningful connections
3.1 The Hand and Brain
Designing items for a novel folding activity is one way of providing meaningful connections
between the hand and the brain, since many research studies have supported the importance of hand activities for people living with advanced dementia. Medical studies and
design research have evidenced the importance of hand skills, memory and connections in
the brain (Wilson, 1999; Brooker, 2007; Lambert, 2008; Perrin, May and Anderson, 2008; Author, 2009; Eggermont et al., 2009; Zeisel, 2010; Lundborg, 2014; Cipriani et al., 2013). In the
arts there have been a number of research studies that contextualise this investigation, with
references to playful hand activities that connect to memories and sensory experiences
(Mayers and Griffin, 1990; Francis and Munjas, 1988; van Rijn et al., 2010; Nelson, 2013;
Zeilig et al., 2014; Treadaway et al., 2016a; Wilks et al., 2017).
As dementia progresses engagement with physical activities can become more difficult for
many reasons. Interactions involving hand movements, however, are activities that might be
more suitable due to retained connections between the hand and the brain in a person
with dementia (Eggermont et al., 2008). One study (Eggermont et al., 2009) evidenced the
importance of hand movements through fingers pinching a soft ball and handling a rubber
ring. This stimulated a large area in the brain that is involved with sensory, motor and cognitive processes and appeared to have a positive influence on mood, therefore highlighting
the importance of hands in keeping the brain active (Eggermont et al., 2008; Lambert, 2008;
Lundborg, 2014).
In addition, hand movements are crucial in connecting to emotions for pleasurable experiences, as they are part of the brain’s response mechanism to stimulate engagement with
items in the environment. Lambert’s (2008) theory of emotional wellbeing suggests that the
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neural connections which exist in the brain between emotions, movement and thinking support an ‘effort-driven rewards’ circuit. She further argues that hand-use can reward the
brain, pointing towards evolutionary triggers that used hands for survival, including feeding
and personal care. Hand skills, from repeated use of those tools and equipment, may reside
in the procedural memory of people with advanced dementia and highlight important
routes for further investigation. It may be that the efforts of a household task, such as repetitive folding, could provide for this reward as it satisfies a meaningful occupation through
being able to engage in routine daily household activities (Lambert, 2008).

3.2 The Hand and Memory
As dementia frequently impairs memory hand activities have an important role to play because many connections often remain to procedural and emotional memories. Emotional
and procedural memories are usually retained the longest in people with dementia (Zeisel,
2010; Alzheimer’s Society, 2017). By rekindling these emotionally positive memories, feelings
of wellbeing may be retained and leave individuals in a positive frame of mind for longer
than the original action that generated it (Hillier and Stokes, 2012). Designing for repetitive
actions from past enjoyable activities may be instrumental in retaining positive moments, so
as dementia progresses, individuals may unconsciously need to rely on these parts of the
memory system for some quality of life.
In addition, exploring hand movements that individuals have accumulated throughout their
life, such as from previous occupations, hobbies, habits and everyday tasks, point towards
an activity that a person in the later stages of dementia may continue to do autonomously.
The Alzheimer’s Society state that this is a possible explanation as to why people with dementia often perform actions from their jobs and state that it is a meaningful task to the individual.
Previous research has referenced ways that many common and ordinary, daily actions also
support meaningful hand use (Perrin, May and Anderson, 2008). A variety of actions such as
open, close, push, pull, twist, turn and twiddle are often performed in the daily routine of
handling objects (Wilson, 1999). These single daily actions, including folding, are procedural
memories and have the potential to stimulate connections in the brain, enable some autonomy (Zeisel, 2010) and become triggers that facilitate a positive experience.
Some people with dementia form attachments to items and may have a need to keep hold
of, or repeatedly use specific personal objects (Stephens, Cheston and Gleeson, 2012).
Emotional attachment to objects such as blankets and other ‘comforters’ are common in
early years but could be meaningful to individuals of all ages (Bowlby and Ainsworth, 1992).
These objects of attachment may have transitional properties, referring to the soothing
qualities of items such as blankets and soft toys, that children use for comfort at times of
feeling insecure (Winnicott, 1971). The added value here would be for an object to hold
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these connections that an adult feels comforted by, either through past experiences or acquired through current preferences, and can ‘support people living with dementia and their
loved ones to transition through the difficult later stages of the disease’ (Kenning and Treadaway, 2018, p. 50). Observing attachment to objects and how they are used within an activity, may inform new design approaches (Winnicott, 1971). If an individual is not emotionally
connected with an object, it may still have some value from its tactile qualities. Stephens
(2012) explored a range of precursor and transitional objects with people affected by dementia and evaluated them against Winnicott’s seven criteria of transitional objects. Findings evidenced physical objects from an individual’s environment could be used in a transitional way with benefits of attachment facilitating a calming experience.

3.3 The Hand and Sensorimotor Functions
The senses of touch and movement are still experienced in people with advanced dementia
(Vozzella, 2007; Zeisel, 2010). This has been evidenced in many research studies that have
highlighted the significance of sensory triggers for a positive experience (Alzheimer’s Society,
2004; Lykkeslet et al., 2014; Treadaway and Kenning, 2015; Anderiesen et al., 2015). Touch
may be one of the most important ways to help a person experience wellbeing, whether
through reducing agitation or purely for the sense of connecting to another.
Recent studies that support emotional wellbeing and connections between people include
the Ludic Artefacts Using Gesture and Haptics project (LAUGH), which developed a range of
objects based on sensory properties to be used in dementia care (Treadaway et al., 2016c).
The LAUGH research study was informed by a range of experts with experience of working
with those affected by dementia, including an interdisciplinary team of health and care professionals. This co-design approach led to the development of designs for highly personalised hand-held playful objects. This research evidenced the importance of hand use, procedural and emotional memory in developing activities that would promote positive emotion
and support wellbeing.
The LAUGH research study built on earlier studies by the team (Dementia Aprons, Hand i
Pockets and Sensor e-Textiles), which also explored the importance of haptic touch and
hand movements. Findings from these studies revealed ways in which the sensory properties of textiles could be used as triggers in generating positive feelings (Kenning and Treadaway, 2018). The research evidenced the power of materials to stimulate repetitive actions
and generate positive emotional memories. Touching fabric can provide sensory stimulation
and deep comfort in a person’s own body space. Other studies have explored the hobbies
of knitting, crocheting and lace making, which all include repetitive movements of the hands
using various tools. A positive outcome was noted from activities that involved a ‘sense of
rhythm, pace and tempo’ with benefits through keeping the hands busy (Treadaway, Kenning and Coleman, 2014, p. 7) and fiddling with threads (Kenning, 2015). In addition, other
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studies (Stienstra and Marti, 2012) have introduced technology to investigate pressure sensitive fabrics for those with impaired cognitive abilities. Findings supported that using this
method stimulated continuous interaction when designing for playful hand use.
Further interventions to facilitate hand activities could come from an understanding of what
other actions people are capable of doing in the various stages of dementia. Perrin’s model
(2008) places the use of hands to fold items as an appropriate activity for mid to late stages.
In this ‘sensorimotor phase’, they are meaningful through appealing to the senses, can be
egocentric, repetitive, solitary or one-to-one, with little or no thought needed and loss of
language or limited environment still enable interaction (Perrin, May and Anderson, 2008).
These factors support that the activity of folding is appropriate for a person in the later
stages.
Buettner’s (1999) study explored the simple pleasures of 23 objects made from found items
around the house. They were chosen for their sensorimotor properties and included folding
items of a tablecloth and laundry. Findings evidenced that the objects were valuable therapeutic interventions, providing comfort, diversion or stimulation in helping reduce boredom
and agitation for people with dementia (Buettner, 1999). Another study (Judge, Camp, Orsulic-Jeras, 2000) was based on Montessori methods of teaching children, which proposes that
consideration must be given to the needs and abilities of individuals. This study chose items
from everyday environments because they considered them meaningful for people with dementia, since they allowed for sensory stimulation, life skills, motor movement, cognitive
stimulation and socialisation (ibid). One activity used everyday life skills that included folding
items such as towels, napkins, clothes and yarn, with results evidencing meaningful activities
through improving engagement and mood.
New Economics Foundation (NEF), National Endowment for Science, Technology and the
Arts (NESTA), NICE and Alzheimer’s Society, have all highlighted the need for more innovative ideas for the design of new products and activities that support the unmet needs of
people living with dementia (Aked and Thompson, 2011; Ogain and Mountain, 2015; NICE,
2017; Alzheimer’s Society, 2015). Many researchers, designers and commercial companies
are working to bring new knowledge to the field of designing hand activities for people with
dementia. Finding ways to enable an individual to find their own meaningful occupation
through folding, remains to be supported.

4. Discussion
Initial findings emerging from this literature review reveal an important insight on how everyday items such as napkins, towels and tablecloths are not purposefully designed for a
folding activity and hold the potential to be reconsidered through innovative design to provide wellbeing for people living with advanced dementia (Fig.1).
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Figure 1

Do everyday items have the potential to be reconsidered through using different materials and processes that encourage folding?

Several factors emerge from this review that could inspire and direct a new investigation of
how to design a meaningful folding-based activity. It is known that hand movements stimulate areas in the brain that are involved with sensory, motor and cognitive processes (Eggermont et al., 2009). There have been few detailed investigations to evidence the benefits of
hand activities relating to repetitive behaviours and there is still much to learn about this
(Ring and Serra-Mestres, 2002). However, findings from the LAUGH project (Treadaway et
al., 2016a) indicate the importance of person-centred activities with objects that encourage
playful hand use and sensory stimulation. Treadaway’s (2014, 2015, 2016) body of research
found that these activities support positive, ‘in the moment’ experiences and should be a
consideration when designing for people with advanced dementia. This suggests more opportunities, where new design interventions could emerge from the perspective of folding
experiences that encourage and allow for playful hand use.
Research further supports that the design of activities should stimulate the senses (Buettner, 1999; Femia, 2006; Alzheimer’s Association, 2009; Vozzella, 2007; Harmer and Orrell,
2008; Killick, 2013; Treadaway, Coleman and Kenning, 2014; Lykkeslet et al., 2014; Ógáin and
Mountain, 2015; Halsall and MacDonald, 2015; NICE, 2017) and investigating how this can
be achieved through folding activities will provide further avenues to explore. The tactile
qualities of cloth and paper offer a wealth of opportunities for new designs in sensory folding activities and hold potential triggers through touch, with the choice of materials, textures, weight, creasing, surface print effects and folding formats that can promote playful
moments in everyday items (Fig. 2). The introduction of technology may have added benefits
for sensory stimulation through supporting proprioceptive input (Stienstra and Marti, 2012)
and may be transferred to daily items such as napkins and towels for further novel interactions.
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Figure 2

Samples of cloth and paper, such as these from everyday items, may hold potential triggers for designing a meaningful folding activity.

Everyday objects have embedded meaning and may be recognized and stimulate actions
motivated from these connections via procedural memories (Winnicott, 1971; Loboprabhu,
Molinari and Lomax, 2007; Stephens et al., 2012; Fyksen, 2015; Tobiasson et al., 2015;
Treadaway et al., 2016a). This supports the notion that activities from jobs, hobbies and
household tasks are meaningful. Stephens et al (2012) stated that dementia care research
could use Winnicott’s attachment theory and therefore designing for emotional attachment
to objects could have added value (Kenning and Treadaway, 2018). Positive feelings can still
be experienced by people in the later stages of dementia (Milwain, 2010). It may be possible
to use everyday items that fold from the person’s own environment or create designs for
objects with similar familiar qualities. Activities stimulated through personal connections to
found objects from the individual’s own home environment, already hold an emotional attachment and would be meaningful to them (Bowlby and Ainsworth, 1992). Further design
enquiry could look at how transitional and precursor items may be integrated into playful
folding activities.
In comparison, other studies have researched the benefits of stimulus objects, evidencing
that everyday activities are meaningful, daily routine is important and work-like activities are
engaging as diversions for agitation (Buettner, 1999; Judge, Camp, Orsulic-Jeras, 2000: Bal-
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lard, 2010). A direction that could trigger folding may come from times that allow for participation in daily life (Bognar, 2003) or household tasks. Femia (2006) and Ballard (2010) researched meaningful activities for people living with dementia and included folding everyday
items such as napkins, towels, handkerchiefs and tablecloths. These provide a design format to support further investigations and therefore the proposed design research will address this gap in knowledge of how to design novel folding activities, that can be personally
meaningful and support wellbeing for people living with advanced dementia.

5 Conclusion and Future Work
On the basis of these conclusions, the next stage of this research will involve a participatory
co-design approach, leading to iterative design development and evaluation phases. A qualitative methodology will be used to ensure that the study investigates and evaluates the phenomenon of folding within the lived experiences of individuals with dementia. Initial data will
be gathered from dementia care professionals who have observed the phenomenon of
folding and can contribute their expertise and knowledge about this. In addition, the study
will include interviews, observations and design practice to inform the development of interventions that involve folding, and person-centred designs for activities and objects that can
be introduced within a person’s day. Working with dementia care professionals and care givers to observe daily routines will help to identify common themes from when, where and
what items are meaningful and how a folding activity could become a vital support for playful hand use.
Guided by Compassionate Design principles, future design research intends to examine
where the value and benefits come from in folding items such as newspapers, napkins and
tissues. Whether person centred designs can support the need to fold, is yet to be investigated. Future findings could reveal ‘a method in which the behaviour can be accommodated’ (Cohen-Mansfield, 2000, p. 22) and inform how to design for those with advanced dementia who appear to need some kind of intervention that makes use of the capacity to
fold.
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Abstract: Music has been shown to positively impact people living with advanced dementia,
triggering fleeting recall and recollection and impacting emotional responses. Research and
practice have focused on opportunities for people to engage with music by listening to
playlists of favourite songs, revisiting existing skills by playing music, or by engaging in group
music sessions or music therapy. Research has primarily focused on music and melodic
sound, however our day-to-day lives are filled with ambient sound, soundscapes and percussive sound. Research in this area is limited. As is research in how to promote creative
engagement with sound for those who do not have any existing musical skills. This paper will
discuss a project to adapt an innovative electronic musical instrument, The AirSticks, invented by a professional musical performer for use in his own practice, to suit the needs of
people living with advanced dementia. It will provide insights into workshops with a group of
residents at two care homes and show the impact on one person in particular as she engaged
in an emotive improvisation with the musician.
Keywords: Dementia; sound; creativity; music, improvisation

1. Introduction
With changes to philosophies of care that have occurred in the aged and dementia care domains there is a growing recognition of the importance of promoting general wellbeing and
supporting quality of life, and not only, caring for clinical and medical needs (Brownie, 2012;
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Manthorpe & Samsi, 2016; Nolan, Davies, Brown, Keady, & Nolan, 2004). Aged care providers giving residential care are increasingly looking for ways to keep residents engaged
(Kenning, 2017b). There is a need for objects and activities that can simply give people
‘something to do’, combat loneliness, provide meaningful activity, engagement, and provide
opportunities for social connection (Cohen-Mansfield, Dakheel-Ali, & Marx, 2009; CohenMansfield et al., 2012; Treadaway & Kenning, 2015). Many care providers schedule groups
activities that involve exercise, music therapy, craft activities, and despite criticism from academic circles, games like Bingo are still played and are popular. While these activities provide a level of interaction and engagement and cater for the group, they do not necessarily
support individuals to express themselves or provide creative outlet. Engaging people creatively builds resilience and self-esteem, promotes a sense of self, and supports personhood
(Cohen-Mansfield et al., 2009; Cohen-Mansfield et al., 2012; Kenning 2016; Kitwood, 1997).
But, to achieve this, activities are needed that support individual creativity and take into account individual abilities and limitations, and wants and needs. Research has shown how
music can be used to support personhood and offer creative possibilities.
The impact of music on people living with dementia has been extensively researched and
programs like Music and Memory (http://www.MusicandMemory.org, 2011). show how listening to music can impact memory, recall and recollection, even if only fleetingly It can also
impact the body physically, causing a person’s stature to change or for them to move in a
way that is not familiar in their everyday, as shown in research into the impact of music therapy on people with Parkinson’s disease (Cochen De Cock et al., 2018). In addition, music impacts emotionally causing people to laugh cry, sing along in joy. Making music, and not only
listening to it, can have a similar impact (Sacks, 2008pp 375-377) . But, musical skills may be
negatively impacted by reduced dexterity or ability to focus attention, or because of lack of
hearing, particularly in advanced stages of dementia. This can cause frustration as people
recognize their reduced capacity and are reluctant to engage (Sacks, 2008 p 314; Social care
institute for excellence, 2015). For those who do not have any musical training or skills, they
are often introduced to music through approaches that involve listening and copying, or
learning about the theories and practices of music, rather than in being encouraged to engage in transformative, experimental or exploratory experiences (Costa & Creech, 2019 p
159). Where studies have encouraged improvisation in music it has often focused on music
as therapy with the aim of understanding, gaining insights into, or changing behaviors rather than for the sheer joy of performing (Favilla & Pedell, 2013).
This paper will report on a workshop for people living with advanced dementia where they
were introduced to unfamiliar innovative electronic instruments and encouraged to ‘play’
and find their own form of creative expression. While some of the participants engaged with
the AirSticks in a perfunctory way, doing what was suggested to them, one participant, Violet
began to improvise and to creatively explore.
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Background
Before discussing the study, it is useful to briefly look at the relationship between music,
sound and dementia and how digital media and electronic musical instruments can support
creative engagements with sound and encourage soundplay. The term soundplay is used by
the authors in this paper to refer to the act of engaging with instruments to create sound,
and the possibilities for making sound in a playful way, that does involve therapeutic assessment, judgement on quality or aesthetics of sound, or assessment of the player’s skills.

Music, sound and dementia
The relationship between music, health and wellbeing, particularly for older people and
people with dementia is well-researched and documented (A. Baird & Samson, 2009; Aimee
Baird & Samson, 2015; Amee Baird & Thompson, 2018; Sacks, 2008). Research has increasingly shown how music can stimulate, calm, excite and affect people living with mild cognitive impairment, limited cognitive function, and dementia (Aimee Baird & Samson, 2015;
Gold, 2013). The impact of listening to familiar and loved music has been shown to stimulate oral responses in people who have been nonverbal, stimulate memories that have been
seemingly lost, and bring comfort (http://www.MusicandMemory.org, 2011).
Making music as part of social engagement or music therapy has also been shown to impact on self-esteem and sense of self. For people who are skilled in playing musical instruments they often retain the ability to play after other abilities are lost (A. Baird & Samson,
2009; Aimee Baird & Samson, 2015; Sacks, 2008). However, some people may lose their
love of music when they recognize their skills are not as good as they have been, and for
people without any music making background or interest in music, music may appear inaccessible (Costa & Creech, 2019; Riley, Alm, & Newell, 2009; Social care institute for
excellence, 2015). Non-melodic percussion instruments can introduce or re-introduce people to music making, because they do not require the player to understand or read music.
Drums, tambourines and instruments such as rhythm sticks are often used to explore creativity, often focusing on the group experience rather than individual creativity (Riley et al.,
2009). This type of music promotes physical movements, and encourages synchronization
through repetition and the coordination of rhythmic movements with others (Amee Baird &
Thompson, 2018; Kontos & Martin, 2013). In this way, musical activities are social and can
stimulate interaction and communication. In addition, music played in this way is physical
and embodied, felt and not only heard. It has an impact on the self (Amee Baird &
Thompson, 2018; Kontos & Martin, 2013). While much of the research has focused on the
impact of music (both melodic and non-melodic), there is an increasing interest in the impact of ambient sound and non-melodic soundscapes that draw on the sounds that are an
important part of our everyday lives, or provide opportunities to create new sounds.
(Houben et al., 2019; Kenning, Brankaert, & Houben, 2018; van den Bosch, Andringa,
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Baskent, & Vlaskamp, 2016). Research is beginning to suggest that sounds and soundscapes can provide listening experiences, different to, but similarly impactful, to listening to
music (Houben et al., 2019; Kenning et al., 2018; van den Bosch et al., 2016).

Digital media and electronic instruments
Increasing digital media is being used in the care environment for entertainment, activity
and engagement. Computers, tablets and smartphones are used to provide access to carefully selected playlists of music streamed or downloaded (Favilla & Pedell, 2013; Houben et
al., 2019). This digital media can also be used to access everyday sounds that can be listened to, to simulate, calm or entertain. These sounds can be recorded in the everyday, accessed from sound archives to create soundscapes that suggests places, spaces, events or
time (https://remarc.bbcrewind.co.uk). Software applications also allow people to play musical instruments such as keyboards or piano, or engage with percussion instruments such as
drums (Favilla & Pedell, 2013; https://gismart.com). However, these types of digital media
are not always intuitive to people with cognitive and physical limitations (Riley et al., 2009).
Tapping a screen does not equate with hitting a drum and the experience can be confusing.
When used for music making, they often fail to engage the body in the music making experience. In addition, the sound of these music applications often have a ’blunted expression’
and may be less than satisfactory (Favilla & Pedell, 2013 p 482).
In the care space a range of interfaces have been tested to explore how people can engage
with digitally stored music and sound in a way that is intuitive They include cushions, plush
animals, and foam ‘noodles’ (exercise equipment adapted to play music) (Beilharz, 2016;
Brankaert & Ouden, 2017; Favilla & Pedell, 2013; Kenning, 2017a; Treadaway, Taylor, &
Fennell, 2018). The aim of each of these objects is to allow the body to engage through
touch or movement with the sounds created. While they provide easy access to sounds for
people living with dementia, they do not necessarily afford a full exploration of an individual’s creative potential (Kenning, 2017b). Furthermore, while much of the research in this
area has produced highly customized and personalized prototypes, these prototypes have
infrequently been developed into products where they are readily available for use in the
care environment. Therefore, this project engaged with an advanced prototype that aims to
be market ready for a general population within twelve months and modified versions available thereafter.

The AirSticks™
To encourage creative engagement with music and sound for people living with dementia it
is necessary to take a transdisciplinary approach. In this project researchers working in the
area of design for dementia collaborated with a musicologist, and a musician and performer
and inventor of an innovative electronic musical instrument. It highlights how innovation occurs in the re-application of emerging technologies and as a result of transdisciplinary thinking and collaboration, by working with an already highly developed technology, and using
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participatory approaches in its redevelopment for a new population of users (Hendriks,
Huybrechts, Wilkinson, & Slegers, 2014; Kenning, 2018b). It stands in contrast to many current approaches used in the design and development of technologies for older people and
people with dementia that focus on personalized, ‘bottom up’, ‘from scratch’ co-creation.
While there are undoubtedly benefits of working with the target population for a product,
service or technology from outset, the development process is often slow, and many technologies are stalled at prototype stages and never make it to market. As a result, the population are unable to benefit from the input they have in the development process (Hendriks
et al., 2014; Maldonado Branco, Quental , & Ribeiro, 2017).
The AirSticks are a gestural instrument for electronic percussionists (Ilsar, 2018b). They were
designed by drummer and electronic producer Dr Alon Ilsar and computer programmer
and composer Mark Havryliv. Both hold PhDs in instrument design at the University of Technology, Sydney and the University of Wollongong, Australia, respectively. The term gestural
instrument refers to how the technology uses motion capture to convert physical movement
into sound (Ilsar, 2018a, 2018b). The AirSticks currently consists of the Custom AirSticks Midi
Software (CAMS) a custom-designed spatial mapping software, accessed via ‘off the shelf’
Razer Hydra Gaming Controllers. The custom-built hardware is in final stages of development, but was not sufficiently robust for testing in these workshops and so the game controllers were used. These controllers can be moved freely in space and their orientation and
position is determined by their relationship to a spherical base station through the use of
an electro-magnetic sensing system.

Figure 1 Razer Hydra Gaming Controllers were used with the Custom AirSticks MIDI Software

The AirSticks were originally developed for professional musicians and performers to explore how movement could be mapped to sound. They were designed to allow the composition, improvisation and performance of live percussive electronic music using hand and
finger movements captured by gestural controllers. This facilitated the control of complex
sound textures and allowed the performer to time and execute rhythmic gestures within
various collaborative musical situations. The gestures of the performer is mapped spatially,
it allows for sound to be created by large and small gestural movements (Ilsar, 2018a). The
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range of sounds available through the AirSticks is extensive because of the capabilities offered through the custom software which interfaces with sophisticated sound applications
and so offers a wide range of digital sound possibilities (see examples in preworkshop mappings).

Figure 2

Alon Ilsar plays The AirSticksTM as part of a performance for Sydney City Recital Hall

The study
As the AirSticks were developed to promote creative engagement and overcome ‘creative
paralysis’ in professional performers, we wanted to explore the extent to which the gestural
innovative instrument would be intuitive for people living with dementia and would support
creative expression and sound play. We set up a series of workshops with people living with
advanced dementia to assess their level of engagement, and to what extent did the existing
instrument need to be adapted to suit their needs.
The aim of the study was to understand, in relation to people living with advanced dementia:
— to what extent existing engagement with sound could
include engaging in a gestural way with sound and music;
— how could the AirSticks support both listening experiences
and music or sound making;
— how did the technology need to be adapted and changed;
— how could engaging with electronic and digitally produced
sound support creativity.
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We worked with two residential aged care homes in Sydney, Australia. This paper will focus
and report on just one of the workshops, and primarily on one participant. The focus on this
participant is due to the intensity of the response observed. The project was developed as a
participatory project with the team working closely with people living in a residential care
home with advanced dementia to understand their responses, level of engagement or disengagement, how cognitive and physical limitations impacted on their engagement, and
whether we could observe creative engagement.

Participants
The workshop, discussed in this paper, had between 6 participants and 3 care staff (carers)
in close proximity, who maintained the duty of care. The study required a purposive sample,
that is a nonprobability sample based on the characteristics of a specific population and the
objectives of the study. Participants were selected by staff of the care organization based on
criteria that they:
— had a diagnosis of dementia;
— would be unlikely to feel agitated or
stressed as a result of the 2-hour workshop;
— were cognitively and physically able to attend and join in activties;
— would be likely to enjoy the workshop experience.
Verbal consent was sought from all participants. A process consent approach was used,
whereby any behavior that suggests a participant no longer wished to take part is deemed a
withdrawal of consent (Dewing, 2007). Participants could reinstate consent at any time if
their words or behaviors suggested they wished to reengage with researchers. Consent was
constantly revisited throughout the workshop, by monitoring responses to ensure that participants were willing and able to continue taking part. Written consent was also attained
from family members and guardians by the care organization.

Methodology
A modified participatory action research approach was used, together with a modified
grounded practical theory approach (Craig & Tracy, 1995; Macdonald, 2012). A design research through practice approach was also employed in working with prototypes in the
workshop space to enable us to understand responses to the objects as well as to the engagement with sound in context (I. Koskinen, 2011; I. K. Koskinen, Zimmerman, Binder,
Redstrom, & Wensveen, 2011). Importantly the study also used a reciprocal approach to ensure that while the researchers were able to benefit from the workshops, that all participants were able to benefit ‘in the moment’ (Kenning, 2018a). Everyone in the space of the
workshop was invited to comment and provide feedback on the technology, sounds, level of
engagement, and any other aspect of the workshop. The workshops were recorded using
an unobtrusive GoPro camera and digitally audio recorded for post event analysis.
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Pre-workshop mapping
Before the workshop Author 1 and Author 2 began by making three sound mappings. The
first was for a demonstration of soundplay at a conference in the UK. The first mapping,
which was called ‘Warmth’, created ‘warmer’ sounds to the left (and included instruments
such as marimba) and ‘colder’ sounds to the right of the mapping (where metallic sounds
and instruments were located). Variations on these sounds could be made by moving the
AirSticks up and down. One controller created a drone sound while the other played these
sounds in a rhythmic pattern. The mapping included fades and crossfades up and down
and left and right. Pointing the controller at the centre meant all sounds could be heard at
once. This complex morphing of sounds created fluid sound-world around the participant
which they could navigate through by pointing the controllers at different angles. To engage
the sound, the user simply to pressed the forefinger on the trigger button.
The second mapping ‘Exploration Two’ located nine different sound tracks spatially. They
were (from top left).
1.
2.
3.
4.
5.
6.
7.

Birds
Famous speeches
Wind
50s pop
A ticking clock
Chopin piano pieces
Waves

8. Gentle poddle
9. Waves
Each of the tracks could be accessed by pointing in different directions and locating the
sounds spatially in the CAMS system. The controller buttons were not in use for this version.
The third mapping, ‘Piano One’, enabled a simple piano note sound to be triggered by
pressing the controller button with the thumb. The notes played a simple pentatonic scale
with lower notes to the left, and higher to the right. The attack of the sound was stronger
pointing downwards, and airier pointing upwards. Holding the triggering button down produced a six-note sequence going up the scale from the bottom note. The sequence played
slowly to the left and sped up and gets higher as the hand is moved to the right.

MakeyMakeyTM instruments
In addition, to The Airsticks the workshops provided access to MakeyMakey musical instruments, to further assess the interest of participants in engaging in music and digital technology. MakeyMakey is a simple circuit board kit that connects objects to computers where
they can be used to interface with software, such as music making software (MakeyMakey.com). A MakeyMakey ‘piano’ had been used in an earlier study with some success and it
was decided to use this approach again, alongside the AirSticks (Kenning, 2018a). The ‘piano’
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instrument was made from conductive metal sticky tape attached to an acrylic base-board
connected to a MakeyMakey microcontroller and a computer providing access to piano music software. Touching the tape, positioned like the keys of a piano, played piano music. A
second instrument consisted of a ‘drum kit’ and ‘piano’ ensemble. The drum was made from
foil, with drum sticks made from large knitting needles. They were connected to the music
making software in the same way as the MakeyMakey piano. The MakeyMakey instruments
played simple musical and percussion sounds. They were included in the workshop because
of their simplicity of sound and appearance and to provide an alternative to the more sophisticated looking AirSticks.

Figure 3 The MakeyMakeyTM 'Piano' and 'Drum Kit’

Approach
The workshop took place in an activities room which was bright and airy but, had no windows to the outside. The researchers set up the room before the workshop participants arrived. Four sound ‘stations’, consisting of a table and two chairs, were set up in each of the
corners of the room. Station 1 consisted of The Airsticks with the ‘Piano One’ mapping, at
station 2 was the MakeyMakey ‘piano’, at station 3 was the AirSticks ‘Exploration One’ mapping, and at station 4 was the MakeyMakey ‘drum kit’ and ‘piano’ ensemble. The instruments
were connected to computers with the relevant software loaded and a speaker, headphone,
or shoulder speakers.
Participants were brought into the workshop individually each with a carer and seated at
one of the stations. A researcher was located at each station to work one-on-one with each
participant and show them how to engage with the technology at their station. Over a period of time six participants were brought in to the workshop. The maximum number of
people at any time was five.
Vanessa was in a reclining chair, had no mobility and a restricted range of movement in her
hands. She was brought to station 1 with The Airsticks and ‘Piano One’ Mapping. The controller was placed into her hands and she was shown how she could ‘play the piano’. It took
great effort for her to move the controllers. But she found that she was able to vary the
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sounds of the piano. Her range of movement however restricted the extent to which the
sounds could be changed. Vanessa engaged with interest at stations 2 and 4 (the MakeyMakey instruments). It was hard for her to reach and the chair needed to be brought close to
the table. Vanessa commented that “I always wanted to learn the piano” (Researcher 1
notes). At station 3 she engaged with the AirSticks and the “Exploration Two” mapping. She
was able to move her hands and point in space to locate the Chopin music and the 1950
rock and roll. She enjoyed having the choice of what music she played simply from pointing
the controller. One researcher 2 observed “One participant with more limited mobility
seemed to enjoy coming back to a resting hand position with Chopin playing, but she would
occasionally explore the other sound words even though it stretched her mobility” (Researcher 2 notes). Vanessa stayed the entire two hours of the workshop engaging with each
of the instruments.
Margery was one of the first to explore each of the instruments and was only mildly interested. After an hour she wanted to leave so that she could go outside and have a cigarette.
Vera was keen engage with the instruments, however it became apparent that her main interest was in talking to researchers and any piece of sound or music prompted the telling of
a story, a conversation or a concern. When she engaged with station 3 and the ‘Exploration
Two’ mapping she said, “I don’t recognize this tune” (Researcher 2 notes) as if she was being
tested on the pieces of music. But once she realized it was just a tool to explore sound and
melody and the emotion that it brings, she seemed to explore it with open curiosity. She
sang along to every tune and recounted stories of ballroom dancing.
Violet came in to the workshop just after Vera. While the other participants were engaging
with the AirSticks she was taken to station 4 by her career. They both sat down and began
to engage with the ‘drum kit’ ‘piano’ ensemble, without any prompting from the researchers.
Violet was highly enthusiastic, laughing and singing along. Her speech was compromised
and she was not able to talk. The carer and Violet played ‘follow my lead’ using the instrument. As the carer hit certain ‘piano’ keys’ and the ‘drum’ Violet copied. They became increasingly excited, and the ‘drum’, made from a tough foil, began to tear. It didn’t stop them
they found they could still play and did so enthusiastically. Violet took this level of enthusiasm to all of the stations.
Violet was taken to station 1 with The Airsticks and the ‘Piano One’ mapping. A male researcher sat with her and showed her how to engage with it. She very quickly understood
the change of sound related to how she moved the game controller. She began moving the
controller from side to side, swaying and singing along loudly. The researcher joined in. Violet was non-verbal, however she continued to sing although the words were not intelligible.
She seemed focused, paying little attention to the researcher, and becoming ‘lost’ in her
playing and singing. Her singing consisted of a form of wailing and moaning with great intensity. A researcher reflected “she began to sing over the sequence, rapidly moving from left
to right creating a ‘harp’ arpeggio type affect. The singing was so spontaneous and present
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and continued for a while with little variation but great intensity” (Researcher 2 Notes). She
continued engaging with the music and singing with the researcher for more than fifteen
minutes.
At the MakeyMakey ‘piano’ she laughed out frequently and with great intensity. She was less
engaged with the ‘piano’ at this point and was highly active engaging with or looking at her
carer and the researchers. She was clearly enjoying their attention.
After a period of time Violet was taken to station 3 the AirSticks with the ‘Exploration Two’
mapping. She appeared to remember how to use the controllers and seemed to understood quickly how to change the sound by moving the controller in space. A researcher observed “she took a very similar approach [to how she engaged with the previous mapping]
with this mapping, moving her right hand from left to right, sweeping through sounds, not
stopping to hear out what each sample was. She also continued to sing over it, but not with
as much cohesion. The sound she was creating was quite disjointed, jumping from Chopin
to 50s pop and a ticking of a clock in microseconds” (Researcher 2 notes). Violet seemed
less interested in these sounds.
The researcher and developer of the AirSticks (and professional musician) decided to
change the mapping and let Violet experience the ‘Warmth’ mapping (we had not intended
to use it in the workshop). As Violet began to play the musician researcher was able to show
her how to move the controllers to access the different sounds, volume and pitch. The researchers observed the experience and then made detailed notes immediately following
the experience: “The participant again took to this mapping with vigour, sweeping left to
right and singing confidently on top, in a strangely tuned scale that lacked technique but no
shortage of emotional content. She would also raise ‘intensity’ either in volume, pitch and/or
timbre when raising her hand higher” (Researcher 2 notes). The researcher who was also
musician engaged with her in an improvisation “So I grabbed the second controller and
started to improvise with her, firstly mirroring movements, and then trying to get her to follow me, which she did in a truly collaborative way, picking moments to go with and against
both the music and the movement…She would build to little climaxes as her movement and
singing intensified. I attempted to bring the improvisation to a slow finish, by gradually winding down the sound with less and less movement and a slow placing of my controller on the
table. She wound down a little, both movement and singing lessening in intensity, a feeling
of melancholy coming over the phrasing and tone of her voice. But she didn’t want to end
the improvisation. The longer I waited for her to wind down completely the more she hinted
at bringing the intensity of the piece back up. So, I picked up my controller again and rejoined her in large gestures. All the way up and down we moved together again, her voice
breaking into laughter as we reached our highest points, and her highest pitches. We slowly
wound down together again, this time all the way until she put the controller down and let
go of the trigger button.” (Researcher 2 notes)
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The researcher and musician reflected on the experience: “It was a truly magical and spiritual moment of improvising with someone I had never met. As a seasoned improviser myself, and often finding myself in situations where I’m playing for the first time with a musician
I’d never met, in front of people, I found the level of non-verbal communication that can be
expressed in improvisation to be one of the greatest and most unexplainable elements of
music making, particularly social music making.” (Researcher 2 notes)

Figure 4 The researcher musician and Violet improvised together

The musician picked up a second controller and began to improvise alongside her. For a period of time she copied his movements and they performed together. As he confidence
grew, she started to take the lead and waited for him to copy her. The singing grew louder, it
took on a melancholic wailing, sounding primal. At times there were suggestions of words
and then she returned to the wailing. The musician and Violet continued to play together. As
he suggested the end of the improvisation by putting down his controller Violet began to
place hers down to, then stopped. She lifted it again and continued playing. As she played
she wiped a tear from her cheek. The playing became more intense.

Observations
One of the aims of the workshops was to assess to what extent people with advanced dementia would be prepared to engage with the digital technology in music making, their level
of engagement with the AirSticks and to what extent they could support soundplay and improvisation and be a creative experience. All participants across the two workshops engaged with all of the technologies and sounds. However, two people engaged for a short period and wanted to leave, one person stayed for half of the workshop. Most participants engaged with the technology and appeared to enjoy the experience, they sang, laughed, talked
and engaged with researchers, care staff and each other. However, there was noticeable difference between how Violet engaged and the other participants did. For the most part participants gained some understanding of the relationship between the instruments and the
sound they produced. But they often needed to be prompted to ‘try this’, ‘move this way’,
‘touch here’, or be asked ‘can you hear that?’ ‘do you like that?’ It was apparent that they
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were also concerned about ‘breaking it’ and ‘doing it wrong’ Violet did not share these inhibitions.
All participants in the workshop were verbal apart from Violet. Some participants made the
most of the time in the workshop to talk and tell stories to people who had not heard the
stories previously. Carers commented that they had heard some stories many times. Laughing, singing and making music with the instruments provided was Violets expression
through sound throughout two hours of the workshop. However, she communicated with
great intensity even though she was not able to speak.
We had underestimated the ability of participants to use the game controllers in a sophisticated way. For example, as they were ‘off the shelf’ games controllers they were equipped
with standard buttons and toggles. At one of the AirSticks stations the buttons and toggles
had been disabled so that they could not be used. The participants who were enthused
about playing sounds and engaging gravitated to the buttons immediately and were disappointed when they made no change. When they went to the second AirSticks station where
the buttons were active, and they could change volume and the pitch, they seemed pleased
to have a level of autonomy in how they engaged.
The enthusiasm of the majority of the participants was evident they invested time and energy in engaging with the technology and finding out what it could do. Participants were
able to offer feedback on what they liked and what they did not. For example, Vanessa
stated that she like to listen to Chopin and was pleased to be able to use the controller to
navigate and find the music she liked. It was clear that for some the enthusiasm in the workshop was in some part due to being given attention in how to engage with the AirSticks and
having someone different to talk to. Vera used the opportunity to tell stories and reminisce.
While the participants had fun, it was noticeable that Violet engaged at a level we had not
expected. We recognized that while she appeared to experience some ‘in the moment’
pleasure, it was also an experience that was engaging and meaningful, and at times appeared melancholic. She appeared to have a deep connection and meaning to the music
making, her singing, and in her engagement with the researcher musician. The researcher
commented that he felt a profound sense of connection, and while we were not able to ask
Violet about the experience directly, researchers’ notes commented on the sense of communication and connection that took place. While little work has been done in this area of
dementia in relation to eudaimonic wellbeing (Ryan & Deci, 2001), because of the difficulty
in gathering reliable data, it is an area worthy of more research.

Discussion
Importantly the project engaged in a reciprocal approach. All researchers in the room engaged with all participants to observe and gather data, but also to breakdown any hierarchies or power relations as much as possible. The improvisational engagement between Vi-
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olet and the researcher musician was the most successful example of this breakdown of hierarchies and an authentic partnering that we have seen in this environment. We observed
Violet engaging in ‘in the moment pleasure’ which has been shown to support wellbeing in a
general population and in particular for people with limited opportunities for social engagement, connection, and creative outlets, such as those living with dementia. We also observed her engaging in meaningful engagement. Her engagement with the researcher in
musical improvisation was sustained and brought a tear to her eye. The researcher engaging in the improvisation also reported a sense of connection and similar emotions to his experiences of engaging in music improvisation with his peers.
The AirSticks were able to be adapted for use using ‘off-the-shelf’ gaming controllers and
while there was some hesitancy by staff at the organization about the extent to which participants would engage. We found there was little hesitancy by participants in engaging with
the technology. For those who did not engage, or not for long, it did not seem to be because of the technology, but because of a lack of interest in music making, or because of being distracted by other activities. The AirSticks are being developed to be lighter, easier to
hold and wireless. There development will continue with people living with dementia.
Violets response has shown that creative engagement is available regardless of physical limitations, however part of the difficulty in stimulating this level of engagement is in finding individual and personal catalysts that works for the individual, works in the context of a workshop, and can be supported by staff, management of the care organization and the participants family in the residential care home when the workshops are over.
In addition, the qualitative study relying close observation revealed a shared connection between the researcher and the workshop participant, and similarities were observed in their
response to the improvisational engagement with the AirSticks. There is further research to
be carried out in response to these findings to explore how authentic shared engagement
and connection can be facilitated with people living with advanced dementia and stakeholders in their care

Conclusion
Two hours with Violet has opened up possibilities for new areas of research in relation to
the importance of creativity, accessibility to tools or materials, and the need to put into
place activities that enable participants to engage at their own level. The musical improvisation was unexpected but a delight and also has implications for how we design engagements, objects and activities for this space.
Feedback from the workshops will shape the development of the AirSticks to enable a range
of activities to be developed based on their use, including the potential for people with dementia to use the AirSticks individually and in group performances and music making. It also
provided insights into the type of music and sounds people want to listen to, and what
types of sounds they may want to make.
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Abstract: This design-based submission comprises a prototype design for a playful object
for use in dementia care and the ‘Open Doors’ documentary video that explains the underpinning research collaboration. LUMA is a hand-held playful object, designed for people living with advanced dementia, and is one of six design outputs from the recently completed
AHRC-funded LAUGH project. This qualitative design research used participatory and co-design methods and Compassionate Design methodology to investigate how playful objects
can be designed to support the wellbeing of people living with advanced dementia. One of
the major challenges facing society is how to provide appropriate care for the increasing
numbers of people living with dementia and to ensure that they are able to live well, right
until the end of their lives. The aim of the research was to investigate ways to stimulate,
engage and bring pleasure to people living with advanced dementia through the creation of
simple hand-held devices. LUMA is an object that was developed in collaboration with members of the Men’s Shed in Tondu. The accompanying ‘Open Doors’ film explains how the
LAUGH design team exchanged their digital fabrication expertise with members of the Men’s
Shed who were skilled in hand crafting wooden objects. The creative collaboration resulted
in LUMA, a hand-held interactive object that brings the outside experience of nature inside
through touch, light and sound.
Keywords: Design; wellbeing; community; dementia

1. Introduction
LUMA is a hand-held playful object, designed for people living with advanced dementia, and
is one of six design outputs from the recently completed AHRC LAUGH project. This qualitative design research used participatory and co-design methods and a Compassionate Design methodology (Treadaway, Taylor & Fennell, 2018) to investigate how playful objects can
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be designed to support the wellbeing of people living with advanced dementia. The Compassionate Design methodology has been developed directly from the LAUGH research and
focuses on three key components when designing for people with advanced dementia: design that stimulates the senses, that is highly personalised and supports connection between people. Above all, the Compassionate Design approach places loving kindness at the
heart of everything, so that designs focus on the individual and provide sensory stimulation
that connects them to others and the world around them.
A major challenge facing society today is how to provide appropriate care for the increasing
numbers of people living with dementia and to ensure that they are able to live well, right
until the end of their lives (Landeiro et al., 2018; Ógáin & Mountain, 2015). People in society
with the greatest need for good design are often the most vulnerable, those who have difficulty expressing what they want and need, due to physical, sensory or memory impairment
(Treadaway et al., 2018a). People in the advanced stages of dementia are often unable to
initiate social interaction and have limited verbal communication; they may be chair or bedbound and sit for many hours with very little to do. The aim of the research was to investigate ways to stimulate, engage and bring pleasure to people living with advanced dementia
through the creation of simple hand-held objects. Each object was co-designed by people
living with dementia, their professional carers and family members, craft and technology experts, and the LAUGH design team. This has produced a range of bespoke playful objects
that bring sensory fun, in-the-moment joy and connection for people affected by dementia
(www.laughproject.info).
LUMA is one of the six objects designed by the LAUGH project. LUMA was developed in collaboration with a gentleman living with dementia, members of the Men’s Shed in Tondu and
the LAUGH design team. This Men’s Shed organization exists to support mental health in
the community and reduce loneliness and isolation. The collaborative project was included
in the Gwanwyn festival of creativity and ageing in 2018 and a film titled ‘Open Doors’,
funded by the charity Age Cymru and Fab-Cre8 Cardiff Metropolitan University, was made to
document the project. ‘Open Doors’ explains how the LAUGH design team exchanged their
digital fabrication expertise with members of the Men’s Shed, who were skilled in hand
crafting wooden objects. The shared making experience opened up dialogues and presented new opportunities for research, while informing discussions about the benefits of
creativity for wellbeing. This creative collaboration resulted in LUMA, an interactive handheld object that brings the outside experience of nature inside through the potential to modify light, colour and sound (Treadaway et al., 2018b).
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2. Description of the design
LUMA is a playful object that combines the hand-craft expertise of the craftsmen of Men’s
Shed with the digital fabrication processes used by the LAUGH designers using FabLab Cardiff. LUMA is an interactive hand-held wooden object inspired by the form of a garden bird
feeder. When held, a central tube decorated with laser-cut garden bird silhouettes is illuminated, as seen in Figure 1. As the outer wooden ring slides along the tube, the lights change
colour and bird song is activated. There are small speakers in the wooden end pieces and
the object is rechargeable.
LUMA was designed with, and for, a gentleman living with advanced dementia with severe
cognitive impairment and limited motivation, living in residential care. It is designed to be
hand-held, to rest in the lap and stimulate the senses through the potential to change light
and sound through micro movements of the hands. The design of LUMA developed and
evolved during a number of visits to the residential care home, Men’s Shed and FabLab Cardiff. The final design was informed by observations of how the gentleman interacted with
the LUMA prototype and discussions with care staff and family members. This was an iterative co-design process between the gentleman, Men’s Shed and LAUGH design team.

Figure 1

LUMA: a hand-held device for people living with advanced dementia
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Digital and hand-craft processes have been used to make LUMA and these include laser
cutting, Computer Numerical Controlled (CNC), 3D printing, wood turning and electronic circuit design and fabrication. The craftsmen from Men’s Shed in Tondu, turned the wooden
rings and the LAUGH design team used digital fabrication technologies in FabLab Cardiff to
laser cut the bird silhouette design and CNC the end pieces. The design of the artefact was
emergent, dynamic and heavily influenced by the processes, equipment, materials and techniques explored during the co-design process. Knowledge and skill transfer between the
design researchers and members of the Men’s Shed feature in the 5-minute ‘Open Doors’
film that accompanies LUMA. The film documents the collaboration through the visits made
by participants to each other’s making spaces. Interviews with the participants offer insights
into the value of creativity for wellbeing and the benefits of collaborating to design for dementia.
LUMA will be evaluated in a residential care home later this year. Other objects designed
within the LAUGH project have been evaluated using a mixed methods approach (Kenning
et al. 2018).

3. Complementary Data Description
Accompanying LUMA is a 5-minute film titled ‘Open Doors’ which documents the collaborative project and explains the making process.

4. Technical Information for Exhibition
LUMA is an artefact crafted from wood and designed to be hand-held. For the purposes of
the exhibition, the object can be displayed sitting in an acrylic cradle which will be provided.
LUMA is interactive and has custom-built electronics that vary the light illumination on the
central tube and the bird-song heard through the integrated speakers on the two wooden
ends. LUMA is 30cm in length and 12cm wide.
The electronics are self-contained and hidden from view as they are housed in the central
column. They require no additional set-up or connectivity. LUMA has an A/C mains power
cable (supplied) and will require a power outlet whilst on display in the exhibition. The
power cable is plugged in to one of the wooden ends of LUMA. There is an on/off switch located next to this so that LUMA and can be turned off when not in use.
Acknowledgements: We would like to acknowledge our funders: AHRC grant ref:
AH/M005607/1; Age Cymru Gwanwyn Festival; Fab-Cre8 Cardiff Metropolitan University; and project partners, Pobl Gwalia Care and Men’s Shed Tondu, UK.
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Abstract: As architects, we are involved in the conception of several ambitious projects for
Huis Perrekes, an organization that initiated a place where people live with dementia. Our
submission consists of a specific design approach for the refurbishment of an old villa and
its garden into a house for residents with dementia. The core idea of the House is to reconnect the former villa and its new program to the social network of the village, and society in
general. This is done by opening up the House and by creating a strong coherence between
residents, family, people living nearby, artists and organizations. The concept allows several
interior and exterior spaces to be shared in a significant way in a warm and secure environment. The principles of normalization of dementia, lived experience and focused care are
the starting points of the project, which was developed and realized in close collaboration
with Huis Perrekes, its director and many members of the staff.
Keywords: Architecture, dementia, care, collaboration

1. Context
Huis Perrekes is a small-scale organization, founded on the principle of normalizing dementia and believing that the condition can enrich and intensify inner life. What people with dementia experience contains a most individual inner truth, which unveils a most individual
experience. Each personal story is unique and invites the other to listen and reflect on one’s
own desires, fears and mortality. The non-profit organization was founded in 1986 and is
now running three autonomous homes, each one housing 15 people with dementia. In the
context of the project we worked on for Huis Perrekes, provision and care are provided to
the inhabitants in a house, in an ordinary street, in an ordinary village. [Figure 1] The word
house is therefore consciously used, with the intention to underline the idea that the surrounding environment can have an important influence on its residents.
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In order to create an architecture and material environment that would complement the
philosophy of the organization, together with Huis Perrekes, we went through an intense
collaborative process marked by a strong dialogue. Multiple meetings took place inside the
existing house on site, and the staff was involved in the decision-making process in order to
nuance our ideas. To fully grasp the target group, the spatial needs and the role the architecture would play, a well worked-out booklet on all aspects of dementia was made for us
by Ester Goris, which was a wonderful introduction for us architects to develop this architecture. Concluding from this process, the aim was to achieve an architecture that would not
solemnly work well for people with dementia, but would work equally well for you and me.
We wanted to create a house that on the one hand would correspond to the residents daily
rhythms, and on the other hand correspond to the surrounding village of Oosterlo.

2. A House
To create an environment in which residents with dementia, caretakers, family and inhabitants of the village would find their place, the house is made to contain, hold, support and let
go. This means that the focus lies on the remaining abilities of residents, and not on what is
lost or damaged by dementia. The house protects and supports in this sense, it invites residents to experience their lives as meaningful and to carry out meaningful roles for as long
as possible. In this lived experience and care, the connection is made with people's previous
lifestyles. By involving their families in the life of the house, a continuum is created, which, for
the person with dementia, means home and dignity.
The attitude of Huis Perrekes is: being absent / being present – to provide space and independence where and when possible, but to always be there when support is needed. This
attitude corresponds to our own design approach. We are fond of the idea that architecture
does not depart from a sum of different analysis, but rather, and especially in this case,
from a lived through approach of what a house means and can provide. To make a house
feel like a house that can provide space, support and independence, is in this project as well
as other projects an important element.
The outcome of this shared attitude, is a building that is designed towards the inside and
the outside, toward private and public space. The project consists of four elements: the existing villa, the annex, the garden pavilion and the garden-park. The program, both public and private, is woven into these elements: a home for 10 short stay, 10 daycare inhabitants and
their caregivers and many connected functions. On the first level there are several apartments and guestrooms, providing the opportunity for families and regular guests to stay
close to their relatives. It could also function as a space for artists in residence to live and
work in the house or its pavilion for a while.
The outside relation is made to the ordinary village, both in terms of architecture as well as
in terms of program. The concept here is the ability to connect, to be a mediator in the vil-
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lage and to function as a connecting space between its inhabitants, caregivers, families, relatives and friends. The first step was to open up the garden to the village and transform it
into a garden-park. [Figure 2-3]
The garden pavilion, situated in the garden-park, is also part of the concept to connect, conceived as a functional sculpture. It is a characteristic space that functions as an atmospheric
decor for many occasions: choir repetitions, exhibitions, activities from the village etc. It is an
active space to meet and participate. Thanks to its folding façade that can be opened during
warm days, the pavilion has a strong connection to the central garden. [Figure 4-5]
The circular path in the garden-park ties the different public and private functions together,
and thus connects the different social groups. Since the garden is made publically accessible, it is a place where participants, inhabitants, and neighbors can informally meet and
share. [Figure 6]
The attention to the interior is as important in this project as the exterior spaces. The villa is
a former doctor’s cabinet and has been a recognizable and central element in the heart of
the village for a long period of time. The renovation of the building is therefor done by incorporating already existing characteristics of the building that relate to the feeling of an old
house, and are combined with new homelike elements such as the big wooden kitchen as
meeting place for residents and caretakers. [Figure 7-8]
Next to the renovation we focused on interior objects in relation to the daily life of the residents. A specific example is the creation of the Cradle Bed. We see this bed not solemnly as
an object, but rather as micro-architecture and as a synthesis of what Huis Perrekes stands
for: It is a small holding environment that brings comfort and solace. It is low-tech, tactile
and modest. It is able to create a bond between the one who is being cradled and the one
who cradles, and it insinuates an action that demands taking time. Taking time has been
fundamental to us in this project. We took the time in the design process to develop the architecture deeply, thoroughly and consciously. There was time for doubt, reflection and for
questioning. [Figure 9]

3. Our Architecture Practice
NU architectuuratelier, founded in 2004, is a working platform for intense architecture and
experimental development. Our ambition is to question, develop and affirm in close interaction with our clients, matters of space, material, landscape and design to contribute to our
social and mental environment. Our office pursues tactile and experimental architecture by
combining both large- and small-size projects in its practice and aspires to turn functional
expectations into inspirations as well. As architects, we think it is important to both zoom
out and zoom in on the sites we are working on. We want to be able to both understand social urban opportunities on a larger scale, as well as the impact of the architectural experience on a human scale. This approach is clearly visible in the project of Huis Perrekes. With
the help and collaboration of our client, we were able to include the village of Oosterlo into
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the project and focus on the daily life experience of the residents at the same time. In a
great variety of realized and approved commissions, our intense approach has resulted in
specific projects, with significant value and meaning to its users.

Figure 1

The former villa is still a characteristic element in the village.

Figure 2

The former villa and its open park-garden.
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Figure 3

The situation of the former Villa in the village is beneficial for its new function. The garden and the new
pavilion in it are easily accessible, not only for residents but also for inhabitants of the village.

Figure 4

The new pavilion located in the opposite end of the garden creates a décor for many occasions: choir
repetitions, exhibitions, activities from the village etc. It is a space to meet and participate and share.
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Figure 5

Because of the folding façade that can be opened, the interior space
of the pavilion can function as ‘a stage in the park’.

Figure 6

shared spaces
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Figure 7

The House tries to connect with people's previous life styles and
provides a large new kitchen as meeting space between residents and caretakers.

Figure 8

The domestic environment of the former villa and the additional new spaces create a rich set of spaces
with different characters.
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Figure 9

The Cradling Bed is made to protect and support. The high, wooden rim of the bed
gives a warm holding and secure feeling, next to that it also protects users from falling out.

Acknowledgements: This project is made possible with the collaboration of our client Huis Perrekes and many others. Photography by Stijn Bollaert.
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Abstract: Community-based care facilities have a positive effect in supporting older adults
and people with dementia thus improving their well-beings. Despite authoring empirical
studies focused on providing design interventions, researchers often remain unclear about
whether and how exactly practitioners and architects should implement these interventions.
This paper presents an on-going project of a senior center in a small municipality in Germany.
It aims to explain how the municipality (the client) and the design team (the architect) cooperate to apply updated research-based interventions, and how trade-offs are made. It discusses several research-based interventions during the design process. They include: 1) the
early engagement of architects into the planning process; 2) the use of small-scale care units
as care concept; 3) offering easily accessible and visible communal areas within the building;
4) providing an area open to the neighborhood; and 5) taking into consideration of the local
urban form and materials. The article enables the readers to gain an insider look of the design process of a care facility and become familiar with some of the common trade-offs in
design practice. Sufficient access to research materials and efficient communication with the
client from the beginning of a project are the key elements to successfully implement research-based design interventions.
Keywords: senior center; design practice; real project; application of design interventions

1. Introduction
Germany, as well as several western European countries, are facing the problem of an aging
society (Pötzsch & Rößger, 2015). The increasing number of older adults requires more support from care facilities. Several studies have suggested that community-based care facilities
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benefit both the society and older adults. This is due to the close-by care services they provide, which helps older adults to stay independent as long as possible and thus lower the
care expenses of the society (Wiles, et al., 2012; Verbeek, et al., 2009; Mason, et al., 2007;
WHO, 2007).
Despite a great need of community-based care facilities and the increasing academic interest in providing design suitable interventions, the reality remains disheartening. Current research encourages the application of the updated interventions. However, practitioners and
architects find the implementation process challenging mainly due to the lack of practical
models (Rudolph et al., 2016; Curran et al., 2012; Golembiewski, 2010).
This article illustrates the process of applying research-based interventions to design practice and the corresponding challenges.

2. Description of the project
The senior center is located in a small municipality, with approximately 10,000 inhabitants,
in Germany. It aims to house 70-80 single bedrooms with full-time care services to its older
residents.
The design phase of the project started in the fall of 2018 and is projected to last until the
summer of 2019. This is followed by the construction-drawing phase. The construction of
the building is expected to be accomplished by the year 2021.

Figure 1
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The site of the project is in the center of the town and has
a good access to its market square and the main living community.

Design with concerns: A community-based senior center in Germany
The plot size of the project is 6,300 m2. The total built area will be approximately 5,000 m2.
Considering the urban form of the surrounding environment, the height of the building is
set to three floors.
The municipality invited experts from different backgrounds starting from the kick-off meeting: professional care practitioners, insurance institutes, senior council of the municipality,
as well as architects. It considers the project as a significant local care infrastructure. Besides providing homelike care service to its older residents, the municipality desires the facility could potentially host other public events. Along with the consultancy with other parties, the municipality and the architect planned the “design task”1 of the facility together.
During the planning of the facility, five research-based design interventions are considered:

An early involvement of architects in the planning process:
An early involvement of architects is a positive move in order to achieve a better design solution (Rudolph et al., 2016; Punter, 2007). In this project, the architect stays active in exchanging ideas with the client. They are engaged since the beginning and involved in the
project planning, including decision-making on the size of the station and the function of the
facility.
Compared to the normal situation (where architects receive the design task and then process it with little influence on the actual planning of the facility), the early involvement of architects in this project shows great advantages.
1. Design proposals from the architect are discussed
while the planning of the facility is still on-going.
Therefore, this allows the design to reach its full potential.
2. The experiences and opinions of the client and the architect are exchanged
and discussed from the beginning, rather than conflicting in a later stage.
3. The timely idea-exchange (once a week) grants a higher control
over the project from the perspective of all parties. Most importantly,
it largely reduces the “back-and-forth” in the design process,
which is often caused by inefficient client-architect communication.

Small-scale care units:
Several research reviews show that small-scale care units (under 16 residents) are helpful in
improving the well-being of older adults (Marquardt et al., 2014; Day et al., 2000). Therefore,
to apply small-scale care unit in this project is one of the first considerations raised by all
parties. Consequently, several rounds of design proposals with small-scale stations (13 single bedrooms per station) have been suggested (Figure 2).

1 “Raumprogramm” in German. It is a document that is often provided by the client, in which the technical framework of the project will be explained, including the overview of the project (purpose and location) and the basis demands for building planning (size and function).
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Figure 2

Small-scale care units with less than 15 positions are suggested in the first and second proposal
(floorplan of the 1st floor). Each station has its own nurse station and independent communal
area for dining activities.

Figure 3

Due to consideration over the expenses, the current design proposal abandons the small-scale care stations but keeps the layout of the building. The current station houses 44 single bedrooms, one nurse
station, one large communal area in the connecting bridge, and several small communal areas (the red
ones) (floorplan of the 1st floor).
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Despite acknowledging the advantages, the client later expressed concerns over such a solution due to a tight budget and potentially higher care expenses in future utilization. For instance, each station would require an independent nurse station, meaning more care providers and larger office areas. As a result, a trade-off is reached: the current design consists
of two medium-scale stations, with each taking one entire floor area and housing 35-40 single bedrooms.
However, the client and architect still sought to achieve a small-scale care experience for
the residents. Most specifically, the current design solution kept the previous layout. It reduced the size of the service areas and re-planned the communal areas, but enabled the
small size of the residential group: 11 to 13 bedrooms located in each wing of the building
(Figure 3). This solution hopefully compensates the care expenses while creating a quasi
small-scale care experience for the residents.

Accessible and visible communal areas within the building:
Easily accessible and visible common spaces within care facilities have a positive role in supporting social activities and movements of its residents (Hou, 2018; Büter, 2017). The architect therefore intends to offer two types of communal areas inside the senior center in order to encourage more activities among its residents: the central-located communal areas
for everyone in the station and the close-by open areas within each wing of the building for
the small residential group.
One of the challenges during the planning of such close-by open areas is the German fire
safety regulation. It restricts the creation of small open spaces along the corridors since
they constitute the fire escape route2. This also limits the type of chosen materials in these
areas. As compromise, the architect planned a closed kitchenette in each wing of the building to provide the residents a space for casual social activities (Figure 3).
Accessible area open to the neighborhood:
Care facilities that provide accessible areas open to the neighborhood can invite local older
adults to engage in social activities and therefore benefit their well-beings (Aspinall et al.,
2010). The location of the senior center in the town enhances public activities for the municipality. The client therefore requested a public café in the facility that is open to the town
and can host small public events.
This idea is realized in all rounds of the design proposals, with slight differences on the location of its entrance.
In the current design, the architect planned the café with an entrance facing the main
street. The prior version entailed an entrance through the yard. The new proposition grants
the café a greater openness to the public and adds a new tempo to the façade (Figure 4).

2
In the German Fire safety regulation DIN 14096, it is stated that in order to hinder the spread of fire, it is forbidden to keep inflammable materials such as
paper and furniture in the escape and rescue routes. In addition, the escape and rescue routes serve the fire department as access routes to the fire and
thus allow for the quick rescue of persons who are unable to leave the building without help, and therefore have to be free from placing any objects within.
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Figure 4

In one previous version, the café is located at the corner of the entrance yard,
and has a relatively quiet openness to the public area of the town;
while in the current design, the café is with a larger size and
located directly facing the main street.

Consideration the local urban form materials:
Shaping public space is considered the first order of urbanism by architects and urban designers (Krieger, 2006). In this project, the architect is keen to enhance the central area of
the municipality through a building that suits the surrounding aesthetics as well as its architectural language. Gable roofs and brick façades, which are the most representative urban
form of the area, are chosen for the building (Punter, 2007). With this design language, the
architect hopes to create a modern building that stands out with its aesthetic performance
and provides a welcoming vibe to its residents at the same time (Figure 5).
Summary and recommendation for future studies:
Applying research-based design interventions requires a tide collaboration between clients
and architects. Moreover, the sufficient knowledge to updated research and the early engagement of architects into the process are key elements. In Germany, such a model of involving architects in the initial planning of care facility is relatively new but quickly maturing,
especially for care facilities such as nursing homes and senior centers.
In this project, the general feedback from the client towards such a model is positive. However, it is unclear how beneficial such an early engagement of several parties actually is, in
regards of the cost or the actual realization of the project. Future studies could focus on
quantified feedbacks from the perspective of experienced clients to compare the difference.
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Figure 5

The design language of the building is based on the local urban form with gable rooms and brick façade.

3. Complementary Data Description
An appendix document illustrating the project is included to this submission, which presents key information of the project:
— The site analysis of the project:
the project is located in the center of the town,
facing its market square and adjoining a large residential area.
— The drawings:
the floorplans and the sections of the building present a clear view
of the organization of the space, including the size of the care units,
the design of its interior space, and the consideration over the landscape.
— The visualization of the building:
to illustrate the shape and the façade design of the building.

4. Technical Information for Exhibition
A small workshop, with the possibility of using a projector/monitor to present the drawings
of the project, would be ideal. A 10-15 minute presentation and a 10-15 minute Q&A session are necessary. The architect can introduce the background of the project and the development of the design, and then leave the time for audience discussions. Key aspects of
the discussion are expected to be the process of implementing the research recommendations in practice and the cooperation with the client.
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Abstract: Within dementia care, there is a need to facilitate appropriate sensory experiences
and opportunities for meaningful engagement for people living with dementia, particularly
in later stages. As such, the provision of multisensory environments designed to meet the
needs of these individuals and offering suitable occupation and stimulation, have increasingly gained significance.
In this context, this paper explores the meaning of experience-focused, sensory design and
the importance of appropriate sensory stimulation for wellbeing. It refers to recent interdisciplinary research in this area and a new guide advising on design of sensory enhanced
spaces in residential dementia care.
The primary focus of the paper is a case study showcasing the implementation of sensory
design, based on these guidelines. The case study reports on the co-creation of a sensory,
experience-focused space for residents with dementia in a London care-home. Based on this
example, the paper highlights the value and impact of appropriate sensory design on the
wellbeing of people with dementia and their carers.
The conclusion discusses the learning and knowledge gained from this process as well as
perspectives on further research activities including the analysis of user feedback and evaluation of the design intervention.
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sensory design, sensory deprivation, multisensory environment,
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1. Introduction
Within dementia care, there is an urgent need for cost-effective interventions to facilitate
appropriate environmental designs that enable individuals living with dementia to (re)connect with people and places and reduce isolation, maintain dignity, re-gain a sense of belonging, purpose and accomplishment. As such, the provision of multisensory environments
that are tailored to the needs of people with dementia offering suitable stimulation and fostering a sense of wellbeing, have increasingly gained significance. Yet, there still exists a considerable knowledge gap amongst care practitioners regarding appropriate sensory design
of such spaces (Jakob & Collier, 2017). The authors therefore emphasise that this needs to
be addressed to help people living with dementia avoiding sensory deprivation.

1.1 Sensory deprivation in people with dementia
Sensory deprivation is a phenomenon where stimulation to the senses is greatly reduced
leading to a significant decrease in wellbeing and health (Kovach, 2000). Symptoms of sensory deprivation include features that are also common in the later stages of dementia,
such as disorientation, irritability, confusion, lethargy, depression and hallucinatory phenomena (Zubek, 1969), as well as self-stimulating behaviour (Vozzella, 2007).
People with dementia, particularly in later stages, are often at risk of sensory deprivation because of their limited ability to sufficiently access or process sensory stimuli. This may be
due to sensory changes (reduced acuity of the senses vision, hearing, taste and smell), deterioration of cognitive skills (loss of social skills and executive functioning) or environmental
restrictions as experienced in residential care or living alone (MacDonald, 2002). Contrary to
this, being exposed to too much sensory stimulation, e.g. in a care-home environment
where common areas can be very busy and no spaces to retreat, can also result in sensory
deprivation as the person with dementia may find it difficult to understand and process the
information received (Bowlby, 1993) and retreat into shutdown e.g. closing their eyes.
Although the dementia disease process leads to a loss of cognitive function, the sensory
and emotional processing areas of the brain remain relatively intact. Appropriate sensory
stimulation therefore can potentially impact on these sub-cortical structures to induce a
calming effect thereby mitigating some of the characteristics of dementia (Collier et al.,
2010). Creating multisensory experiences through environments and activities designed to
address the sensory needs of the individual should therefore be seen as essential in dementia care.

1.2 Sensory design
“What if we designed for all our senses? Suppose, for a moment, that sound, touch,
and odor were treated as the equals of sight, and that emotion was as important as
cognition. What would our built environment be like if sensory response, sentiment, and memory were critical design factors, more vital even than structure and
program?” (Malnar and Vodvarka, 2004, p. ix)
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The term ‘Sensory Design’ describes an approach that considers the impact of objects and
the built environment on all our senses (vision, hearing, touch, taste, smell and movement).
As such the focus is on the sensory/sensual rather than the cognitive. Sensory design explores how multisensory properties of materials, objects, and environments, and sensations
such as temperature, vibration and pressure affect the overall user experience and perception. It pays attention to awareness and sensory capacities (Malnar & Vodvarka, 2004) and
considers the impact on users (e.g. feeling safe or inspired) (Schifferstein, 2011). By utilising
sensory qualities and stimuli to the benefit of a healthier mind and body, a sensory-focused
approach can enable solutions that improve user experience and contribute to enhanced
wellbeing. Designed environments that reflect the specific sensory needs of the user, are
more holistic, user-centred, and inclusive, leading to a deeper response and personal engagement.
In recognition of the benefits of designing for end-user experiences, this approach has now
also permeated healthcare environments. For example, the Marjory Warren dementia ward
at King’s Hospital in London was transformed into a dementia-appropriate environment by
introducing adapted lighting, different textures, material, colour and imagery to support independence, social inclusion and participation, and feelings of safety, pleasure and calm.

2. Guidelines for designing sensory enhanced spaces
for people with living dementia
Within this context, interdisciplinary research evolved considering the role of design in dementia care and its potential impact on wellbeing of individuals with dementia. Investigations focus on provision of sensory enhanced environments and meaningful sensory activities for people living with dementia in UK care-homes, in particular the use of Multisensory
Environments (MSE), also referred to as Sensory Rooms or Snoezelen3, (Jakob & Collier,
2017).
Academic studies have shown that the use of MSE in dementia care can achieve a number
of benefits including improved function and alleviated behavioural, psychological and emotional symptoms (Collier et al, 2010; Maseda et al, 2014). As a result, and in attempt to provide solutions to the problems described in section 1.1, Sensory Rooms were installed in
numerous care-homes in UK within the last 15 years. However, these spaces were often under-used and locked up (Dalke & Corso, 2010) because they had been installed with little
thought of their design and use. Therefore, this recent research explores how the performance and success of such spaces can be improved through design to the benefit of carehome residents, their relatives and care-givers.

Developed in the Netherlands in the 1970s as a non-cognitive leisure activity for people with severe learning disabilities (Hulsegge & Verheul, 1987), the
Multisensory Environment (MSE) aims to provide an enabling, stress-free, positive environment offering both stimulation and relaxation on a sensory level.
Since then, the concept has been applied with a range of user groups including people with autism, stroke recoverees, young children, and also with people
living with dementia.
3
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A critical examination of existing Sensory Rooms in 16 care-homes in London and South
England area during the early stage of the research revealed the impact of poor design in
the form of aesthetically and functionally inappropriate installations and accessories. It also
uncovered that there was a lack of knowledge and guidance for care practitioners how to
facilitate sensory activities and environments for older people with dementia.
The analysis of the results led to identifying essential criteria to be considered during the
design of environments that successfully respond to the specific sensory needs of individuals with dementia, subsequently increasing the benefits for users and supporting carers and
care-givers. The research established that the environment needs to
— make users feel comfortable and safe as this helps to
reduce stress and anxiety, to relax and better focus on activities offered.
— offer familiar, personal and meaningful experiences relevant
to the individual’s life and stage of dementia.
— offer multisensory encounters responding to
individual preferences, needs and abilities.
— support a range of sensory experiences that
can be either stimulating or relaxing in their effects.
— allow and encourage autonomy for the user so they
can control and interact at their own pace.
— be usable and appropriate for adults, particularly regarding the aesthetics.
— be flexible and adaptable to provide opportunities for a range of activities,
and be cost-effective in implementation to overcome economic barriers.
These initial design guidelines were published as an online resource entitled “How to make
Sensory Room for people living with dementia” (Jakob & Collier, 2014). As a tool, this userfriendly guide book aims to equip carers and staff in care-homes with ideas and information
on how to set-up sensory enriched spaces that meet the specific needs and preferences of
people living with dementia, their families and the care-homes they live in.

3. Co-creating a sensory experience at Coombe Hill Manor
As a result of the published guide, the research team was approached by staff from
Coombe Hill Manor care-home4 in Kingston upon Thames, South London. Keen to constantly improve their service, the care-home was seeking advice on transforming an underused lounge within their dementia suite into a sensory-enhanced space to be used for multisensory activities for residents living with dementia (Figure 1).

4 Coombe Hill Manor, which opened in 2014, is run by private care provider SIGNATURE SENIOR LIFESTYLE ltd - a group of purpose-built care-homes aiming
to offer person-centred support and high-standard care (signature-care-homes.co.uk).
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This initial contact evolved into a collaboration where care-home staff and researchers
worked closely together creating a solution that would work best for the home and its residents. Although co-design was encouraged as much as possible during the development
phase, residents were not involved due to severe cognitive impairment and very limited verbal communication. Utilising methods of eliciting information in a non-verbal way would
have required extensive preparation which was not viable due to limited budget and time
resources.
The project received no external funding. An engagement agreement between the partners
(Coombe Hill Manor care-home and the research institutions Kingston University and University of Southampton) established a budget of approximately £2000 for materials, equipment and costs incurred during the installation, provided by the care-home (with £1000 being donated by the families of residents). It was further arranged that the researchers’ contribution and service would be in kind in return for continued access to the facility for further research including evaluation sessions with users.

3.1 Sensory workshop and design participation
In line with the collaborative approach, the project started with a participatory workshop
(Buur & Matthews, 2008; Sanders & Stappers, 2008) with care-home staff and relatives of
residents (Figure 2), which was structured in two parts. First, participants were given the opportunity to learn about and engage in multisensory experiences and activities that stimulating the senses through seeing, touching, hearing, smelling, tasting, and moving. The second part focused on co-designing a space dedicated to sensory activities. During this creative session, participants were invited to consider what items and equipment would be most
beneficial for sensory activities with their residents and should be included.

Figure 1

Under-used lounge at Coombe Hill Manor’s dementia suite (Photos Anke Jakob)
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Figure 2

Participatory workshop at Coombe Hill Manor care-home with staff and relatives
of residents introducing sensory experiences and encouraging participants to write/draw/talk
about their ideas and wishes for a sensory space for their residents. (Photos Anke Jakob)

For eliciting information, the researchers provided a simple schematic drawing of the room,
printed on A3 paper, to be used as a template where emerging ideas could be recorded in
writing and through drawings (Figure 3). Participants were encouraged to present and share
their ideas within the group which sparked lively discussions enjoyed by all. The workshop
was appreciated as a platform for exchanging knowledge and sharing experiences, providing carers and care-givers the opportunity to voice views and opinions. The presentations
and discussions were video and audio-recorded, then transcribed.

Figure 3
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Examples of the template, a schematic representation of the room,
with drawings and text by the participants showing their ideas.
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Although sensory stimulation, as a factor contributing towards the wellbeing of people living
with the dementia, was a new topic to most of the participants the benefits and value of
sensory engagement were well understood. The sensory room was seen as an opportunity
for family members to spend quality time with their loved ones. Members of staff appeared
keen to engage in the design and development of the room, seeing it as an active space
within the daily life in the care-home.
The workshop delivered a breadth of information. Comments focused on function, experience, and location of interventions within the room. After a thematic analysis, following
themes emerged: lighting, appropriate seating, flexibility, audio-visual media technology, homelike atmosphere, ‘bringing outside in’, touch.
Lighting: Interesting lighting, lights that catch the eye through visual effects such as changing
colour or LED nets, emerged as a key theme. Also, as the existing room was rather dark, it
was noted that lighting needed to be more effective to achieve better, more even illumination.
Appropriate seating: Participants expressed the need for furniture design and lay out that facilitated conversation and personal interaction, e.g. seating arrangements that enabled people to face each other rather than having to turn. Dissatisfaction was voiced with the existing sofas in the home which were too low and deep, making it harder or impossible to stand
up without support. Staff emphasised that seating needed to be comfortable and safe.
Flexibility: In direct response to earlier comments, staff discussed that the space should offer flexibility in catering for different sensory preferences and tolerance of individual users.
Therefore, the space needed to allow for quick and easy transformation from a stimulating
room to a more tranquil setting, e.g. providing a place to store away sensory items, objects
or equipment not always needed. Also addressed was the possibility to adapt the space according to seasons or themes, e.g. a walk in the woods.
Audio-visual media technology: Screens and projectors in combination with sound-systems,
were seen as a good way to create multisensory, immersive experiences, and allowing a
range of activities such as reminiscence or relaxation. Display technology was also viewed as
a way to help connect with relatives further away by screening photographs or having live
on-screen conversations.
Home-like atmosphere: There was a shared feeling that the room should feel like a familiar
and natural domestic space. The sense of family, home and belonging was a leading theme
amongst the group. It was suggested to keep the digital fireplace to support this notion.
‘Bringing outside in’: The inclusion of plants or water features was suggested to bring the outside in by referencing nature. Suggestions further included a fish tank, artificial birds (audiofeaturing birds’ song) and butterflies, displaying stars and moon on the ceiling, and projecting the outside sky.
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Touch: The inclusion of things to touch was a key aspect - tactile elements for playing and
fiddling such as sensory muffs, sheep skin, baskets with sensory items, textiles, clothing, etc.
Soft and fluffy textiles for furniture were preferred over leather which was perceived as cold
and sticky. Sheer curtains could be combined with LED nets.

3.2 Design proposal and feedback
Based on the design guidelines, the insights from the workshop and the site-specific conditions, an initial design was developed addressing key aspects of lighting, furniture, technology, and material. These first ideas where presented as hand sketches and discussed with
the care-home’s activity team and management. A final design was agreed and the implementation planned in close collaboration with the dementia activity team. The scheme for
the new space included:
lighting
— indirect and soft lighting using white wall-washers
and coloured LED strips along walls and window
— selected colour-changing lights for visual focus:
floor lamp, fibre optic strands
— projection showing a range of various imagery
— virtual fire place emitting warm, orange light
— day light management using block-out blinds
furniture
— safe and comfortable ergonomic seating suitable for older people
— single armchairs instead of a two-seater
allowing people to face each other during conversation
— flexible seating opportunities for accompanying person
(staff or family), e. g. puffs or stools
— rocking chair
— spacious and flexible room set-up to allow
wheel chair access and to cater for individual preferences
— hidden storage keeping the room clutter-free
technology
— wireless data projector connecting to
tablet and telephone for video streaming
— immersive sound-system
— colour changing, programmable lights –
to be set according to individual preferences
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— mixing new technology with familiar aesthetic:
e. g. colour-changing floor lamp resembles
living-room light through the use of textiles
— aroma diffuser
— star projector
material
— textile curtains promoting a soft, calm and intimate atmosphere
— soft cushions and blankets of various textures, sheep skin etc.
— personalised sensory boxes
— light, neutral colours for furnishing, walls and curtains
creating a calm backdrop avoiding over-stimulation
— colourful accessories for visual focus
An evening for family and relatives hosted by Coombe Hill Manor’s dementia team presented an opportunity for collecting feedback. Information of the design process and results was provided via CGI images, photos and text. The discussion was audio-recorded with
attendees’ consent, and a feedback form completed to reflect like / dislike responses to the
proposed design and any further recommendations.
Comments appreciated the amount of thought, attention to detail and care that had gone
into designing the space with the residents in mind, and succeeding in creating a customisable sensory experience for each resident. Those family members who had taken part in the
co-design process were pleased to see their contribution reflected in the final design.
Comments included:
— “sensible use of a room which appears under-used otherwise”
— “exciting, new and more personal space for the resident”
— “calm environment with opportunities to adjust
sensory experience for individuals”
— “very good for different types of dementia, very person-centred”
— “projector is a good idea, Skype is a good possibility”
Staff and family members indicated interest in contributing further to the development of
the sensory room. For instance, family members offered to collect sensory items for their
loved ones to go into their individual sensory boxes. Such items would support spending
quality time in the room together, focusing on activities that are meaningful to the residents
and their visitors, e.g. listening to favourite music, doing manicure, watching family photos
and videos.

3.3 Implementation process and challenges
The process of implementation presented a number of challenges, such as the aspect of
time needed to realise the project. It emerged that is was difficult to keep in time with
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planned schedules due to reasons including the lack of prior experience of installing a sensory space, limited financial budget, limited in-house resources and technical support, and
time constraints of team members. Therefore, the team adapted an open-minded approach
regarding the progress of the project taking the time needed for each stage of implementation to achieve the desired result.
Due to limited budget and in-house resources, voluntary and generous in-kind contribution
from a number of individuals proved essential - not only regarding financial support but also
collaborative effort and expert input. This included room re-decoration undertaken by
friends and relatives of staff, and electrical and light installation undertaken by locally based
electricians.
Aiming for cost-effectiveness, two of the armchairs already available in the home were reappropriated. These chairs were comfortable and specifically designed with older users in
mind, offering correct seat height and wide armrests, and with low backrest visually non-intrusive to the space. However, the upholstery fabric featured a very distinctive and striking
pattern unsuitable for the purpose. Therefore, removable covers made from plain, neutralcoloured textile were fabricated by one of the researchers. In hindsight, the rather time-intensive production of these covers should have been outsourced in order to feasibly balance invested time and finances.
With the help of the in-house technician, works such as fitting the blinds and curtain rails
were completed and, step by step, furniture, lights and technology including the colourchanging floor lamp, a rocking chair (second-hand purchased nursing chair), cupboards for
storage, a projector, curtains, fibre optic strands, a star projector, a sound bar and an
aroma diffuser were added to the room. Finally, the space was enhanced with accessories
such as colourful, textured cushions, dry twigs and a glass bowl containing sand, stones and
shells referencing familiar domestic environments and nature (Figures 4 and 5).
With the installation of this new facility, a new destination for the residents on the dementia
suite, a tranquil and attractive place, a space of a new sensory quality, has been created.
The flexible set-up offers the opportunity for different sensory scenarios and atmospheres
by combining choices of lighting and equipment, whereby not all of them should be used at
the same time. Multisensory objects and elements such as scented fans, instruments and
sound makers, sensory snacks support multisensory activities with residents. A collection of
sensory items stored in individual boxes for each resident helps to personalise the experience.
Workshop-style training sessions aim to enable care staff to understand the possible variations on expression and atmosphere and to provide personalised experiences for the people they care for.
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Figure 4

Finished sensory space in different lighting situations. (Photos Anke Jakob)

Figure 5

Seating opportunities referencing home-like atmosphere (left) and featuring fibre optics strands and
cushions of varying textures (right). (Photos Anke Jakob)
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3.4 Initial response from residents and staff
As the room was completed only recently, the research team has not undertaken systematic evaluations yet. However, staff have begun to guide residents into the room. Initial response, including commentary from the users themselves, indicates that the new facility is
enjoyed by residents, as described in the following.
The coloured lighting along the wall had a powerful transforming effect on the space creating a soothing and engaging atmosphere.
“It can be quite noisy at times, then it is nice to come in here and feel peaceful and
calm.” (Ruth, resident)

Using the projector, the space has been visited frequently by a number of residents enjoying projected sceneries such as seaside, flowers, music concerts and comedy. The opportunity to watch videos and listen to music undisturbed has changed the life of one residents
in particular:
“I do so enjoy visiting my special room. I can watch my jazz concerts very loud which
I have never been allowed to before! I love the atmosphere, it helps me to escape
and enjoy my music.” (Peter, resident)

Feedback from staff has been positive. The room being a unique, quiet and tranquil place
was highlighted as an important feature to escape the sometimes busy shared living areas
in the care-home:
“I like the fact that that there is an extension where it is a different and a completely
calmer atmosphere for our residents.” (Dania, care team)
“Our residents have a space where they can have the confidence to relax and enjoy
the moment of calm.” (Lisa, activity team)

Feedback also included comments regarding positive impact on staff moral and motivation:
“Witnessing the magical moments that the sensory room brings to my residents fills
me with further inspiration to explore and deliver every unique experience possible
to each person. The possibilities are endless.” (Debbie, activity team)

4. Conclusion and further work
This work-in-progress project has already generated benefits and value on many levels. Promoting knowledge exchange, it has contributed to the learning of all involved - designers
and healthcare professionals, researchers and practitioners.
For care providers and care practitioners, the outcomes supply valuable information regarding feasibility, costs, time-scale and workload – serving as a guide for others intending to set
up similar facilities. The project provides a showcase how an inclusive and compassionate
approach involving as many stakeholders, volunteers and beneficiaries as possible can lead
to cost-effective and successful solutions.
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For the researchers in particular, it has been an invaluable theory-into-practice exercise. Being a design pilot, the challenges and issues of practical nature provided a great learning
curve through making and doing. As the project did not receive any external funding, the
limited budget constituted a challenging issue forcing the research team to face unexpected
situations and explore alternative solutions to reach cost-effectiveness.
Furthermore, this has been an excellent opportunity for implementing a design concept in a
real-life setting. The room will serve as a prototype, offering the chance for assessment of
outcomes and advance ongoing research. It will allow the research team to perform design
evaluation and user-feedback sessions generating evidence on the value of design in supporting healthcare practice.
A thorough evaluation of the impact on the daily life and wellbeing of the residents and their
carers will include:
1. conversations about the experience of the space with residents with dementia, and a carer familiar with the individual with dementia in cases of limited
verbal communication; observing residents using the space.
2. systematically collecting feedback from staff and visiting relatives regarding a)
the use of the new space by residents, b) perceived benefits for the people
with dementia as well as for staff and visiting relatives, c) whether it had influenced care methods and views amongst care professionals.
The results of the evaluation will highlight successful features and identify challenges, as well
as help to critically assess the design guidelines published previously indicating amendments and/or additions to be considered.
The authors anticipate that this research will raise awareness amongst carers and
healthcare professionals regarding the significance of adequate multisensory experiences
for people with dementia. Supplying carers with the necessary tools to support their daily
tasks will advance dementia care methods, environments and activities. Furthermore, the
authors make a case for sensory design training and education to be offered to carers, with
a view to empowering them to adopt a ‘designing attitude’ in their care practice and mobilise their own creativity in developing a sensibility for appropriate and cost-effective design
solutions. This in turn will result in them adequately supporting people living with dementia
-thereby improving overall wellbeing for both residents and carers.
Acknowledgements: The authors would like to thank the staff at Coombe Hill Manor
care-home, in particular Debbie Harding and Sonya Fenwick, for the enthusiasm and
passion they brought to the project. Without their dedication it would not have happened.
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Abstract:
This paper is exploring dementia village architecture as a new architectural model, addressing the dementia care challenge, and linking it to the continuous process of deinstitutionalization, as a broader political, social, and cultural project. The paper will investigate the specific challenges and opportunities of the village model, through a case study of two exemplar
cases of this model, asking, what are the properties of ‘villageness’, and to what degree are
they each responding to an idea of ‘villageness’? This is explored through different scales of
the village, going from ‘part’, to ‘relation between parts’ and ‘whole’, investigated through
themes, related to the dementia care challenge; domestic interior, promenade, and community.
Keywords: dementia village architecture; domestic interior; promenade; community

1. Introduction
The objective of this paper is to explore dementia village architecture as a new architectural
model, addressing the dementia care challenge, and to investigate the specific challenges
and opportunities of the village model. This is done through a case study of two exemplars
of dementia village architecture. The discussions in this paper are framed around the
broader political, social, and cultural project of a deinstitutionalization of care, linking
knowledge from the fields of environmental gerontology, psychology, and health care into
discussions in the architectural field.

1.1 Deinstitutionalization of Care
Since the 1960’s, there has in Denmark, as well as across western and northern Europe,
been an overall deinstitutionalization of the institutions, happening at different levels, with a
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movement away from what has been named ‘total institutions’ (Goffman, 1961); segregated
settings, usually located outside the city.
At the overall level, this development has resulted in the closure or downsizing of large institutions, and instead the placement of small-scale settings within the community (Chow &
Priebe, 2013, Engberg & Socialministeriet, 1962). In the elderly care this is also linked to a
great expansion of home care delivery, making it possible for elderly to stay longer in their
own home. In Denmark, there has been put a stop to the erection of traditional nursing
home since 1987, with a law separating care and dwelling. Instead residential care facilities
are now organized as private apartments with connected common spaces, and service
spaces for staff, and the residents have gone from being patients to tenants.
The deinstitutionalization process is also reflected in the development of new housing typologies for care, that are creating closer ties between the individual and the community. One
example of this, is Herman Herzberger’s ‘De Drie Hoven’, constructed in Amsterdam in the
1960’s-70’s, which is both a housing complex and a care facility, mixing different living
spaces and different levels of care. The dwellings are organized around plaza-like open areas for different activities, and these are tied together by corridors functioning like streets,
where social interaction can take place (Borasi & Campbell, 2012). Another example is Hans
Becker’s concept of ‘Humanitas - apartments for life’ from the 1990’s in The Netherlands. In
these constructions, the apartments are placed around an indoor “village square” with social and leisure amenities, where the residents can meet with each other and with people
from the surrounding community.
There has as well, been a change in culture over the last decades in the care for people with
dementia. This has shifted away from a medical model, with a focus on the diagnosis and
neuropathological changes happening in the brain, to now having a more person-centred
approach. In the person-centred thinking, the focus is less on the treatment of the illness,
and more on the person; their life stories, habits, values, needs and preferences (Kitwood,
1992; Koren, 2010). This is reflected in the design of care facilities, with an increased focus
on the role of the physical environment and its influence on the wellbeing of the resident
(Marquardt et al., 2014; Fleming et al. 2008; Day et al., 2000).

2. The village model
Village architecture or ‘villageness’ as a model to address the dementia care challenge, can
be viewed as part of this ongoing process of deinstitutionalization of care environments. It is
trying to create a frame for a normalized living, through the construction of a sort of urbanity, producing different responses at different scales.
In this paper, I will present a case study of two exemplars of the village model and explore
to what extend they are each responding to the idea of ‘villageness’. This is done through
the investigation of the cases at different scales, from ‘part’ to ‘relation between parts’ and
‘whole’.
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The different scales are investigated through thematics that are related to the dementia
care challenge. For each theme, I am using diagrammatic drawings and photographic visualization to support the analysis of the architectural, spatial, and atmospheric properties, discussed in the text.

Figure 1

Thematic scales of the village model.

Part / domestic interior explores the domestication of the common living areas. This is tied to
research of dementia care environments, arguing for the importance of homeliness, to
maintain ties to what is familiar and comfortable, and to support wellbeing for the resident
(Marquardt et al., 2014; Cohen & Weisman, 1991). In this section, I am discussing how the
layout of the common living areas, and the different objects present in the common spaces,
from the flooring, wall covering, and colours, to furniture and things sitting on the furniture,
presents different signs of the individual and the institution.
Relation between parts / promenade explores how ‘villageness’ can create different spatialities
for meaningful walking and orientation. This is tied to research showing a decline in orientation for people with dementia as well as the significance of movement, which can be supported by places for meaningful walking and cues for orientation. (Megan, 2017; Marquardt,
2011; Cohen & Day, 1993). Theoretically, this can be linked to the idea of ‘architectural
promenade’, which describes architecture as experience, as opposed to a static organization of space. The promenade is a thoughtful orchestration of sequences of space, connecting the body to its surroundings, through the use of sensory experiences, rhythm, colour,
light and touch (Samuel, 2010).
Whole / community explores how community can be supported by the idea of ‘villageness’.
This is related to both programmatic, structural and organizational layers of the village, as
well as the levels of connection and access from the surrounding community. In dementia
care, these discussions are often linked to questions of residents’ safety and how to avoid
that residents are leaving and getting lost. Hence, spatial measures are often used, creating
boundaries between the facility and the surrounding community.
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3. Case study
The two cases presented in this paper are De Hogeweyk in The Netherlands and Tornhøjhaven in Denmark. The empirical material for the study has been gathered through a
fieldwork conducted in the second part of 2018. This consisted of living at Tornhøjhaven for
two weeks in June and October to study the daily living in the facility, conducting participant
observations, interviews, and sketches of movement and use of space. In November 2018, I
visited De Hogeweyk for one day, studying the physical environment, the architecture, and
the use of the spaces in the village. In addition, I conducted interviews with a representative
of the founding management team and the architect of De Hogeweyk.

Figure 2

De Hogeweyk (left) and Tornhøjhaven (right) are exemplars of dementia village architecture, a current
dominant typology, addressing the dementia care challenge.

De Hogeweyk is the first model of dementia village architecture, and the ideas for it were initiated by the management team at the former traditional care facility, with the vision to create normalized small-scale living for people with dementia, in a deinstitutionalized care environment. Since its construction, it has been subject to significant attention from media and
researchers in gerontology, as well as planners, architects and developers of new care facilities (e.g. Hurley 2012; Anderzhon, 2012; Napoletan; 2016), and several examples of this
model have emerged all over the world, in countries such as Australia, Canada, the US,
France, Norway, and Denmark.
De Hogeweyk was erected in 2009, in a suburban neighbourhood in the small town Weesp,
east of Amsterdam, with 23 houses for 152 residents. In 2018 another four houses were
added, so today it is home of 180 residents. Apart from the residential households, the village has other amenities, such as supermarket, theatre, and restaurant.
Tornhøjhaven in Aalborg is constructed in 2018 and is the result of an architectural tender.
Its inspiration from De Hogeweyk and the village model can be found in the competition
brief, where an excerpt reads:
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“An environment is desired – outside, inside and in the interaction between these –
where the wellbeing of the demented person has highest priority. The environment
should be associated with ‘homeliness’ and ‘village’, functioning as a safe shielded
world, filled with meaning and wellbeing. The environment is desirably seen to contain relevant inspiration from the thinking and concepts of De Hogeweyk in the
Netherlands.” (Translated from Danish by the author)

Tornhøjhaven is erected in a suburban quarter, with 12 households for 72 residents. Besides the residential households, there is a daycentre for people with dementia living at
home, a small kiosk, an assembly room, and an activity space.

3.1 Domestic interior

Figure 3

De Hogeweyk: interior spaces of a bourgeois household
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In De Hogeweyk the households are each themed after one of the four different lifestyles,
which are evaluated to be the most common among the elderly in The Netherlands: ’bourgeois’, ’urban’, ’homey’, and ’cultural’. This has been done to most closely fit the needs and
preferences of the residents, in terms of daily routines, music, food, and home interior.
At my stay, I visited one of the bourgeois households. The common living area is placed in
the middle, between two corridors leading to three private rooms on each side. In consists
of one big space, with the kitchen placed behind a half wall in one side of the room. This is
done from the understanding that in this lifestyle group, the residents have been used to
having the kitchen separated from the daily living spaces.
There are two furniture groups placed in the room, defining two different spaces and functions. One is the dining space with chairs placed around a long dark table in one side of the
room, and the other one is a living space for watching television and relaxing, with voluminous upholstered couches and armchairs, placed around a dark mahogany table, and a TV
in the corner.
The dining table is covered with a white tablecloth and has a bouquet of fresh flowers.
Above, a chandelier is hanging from the ceiling. The coffee table in the living space is also
covered with a tablecloth and has a vase with white roses. There are several plants in the
room, classic floor lamps and an old cuckoo clock on the wall. The walls are covered with a
patterned tapestry in light beige colours, and light curtains are hanging in front of the windows. The ceiling has a plain surface, with spots mounted across the room, and the floor is
in a reddish-brown linoleum with no carpets. The staff are performing daily activities, such
as ironing, in the common space with the residents, and they have a small workstation in
the corner, inside a cupboard that can be closed off, when not in use.
In the corridors the walls are painted white and dusty green, and the doors to the private
rooms are in a light beech veneer. There is a small decorative furniture with different curiosities placed on top, paintings on the walls, and small frames with photos of the residents
next to their door. The ceiling is covered with square plates, and the floors are linoleum, in a
lighter brown than in the common space.
In Tornhøjhaven, the 12 households each consist of six apartments, organised around a
common living area. The apartment doors open directly into the common space, making
this a direct continuation of the apartment’s private space. The common space is divided
into smaller rooms, to create more intimate living spaces and functions, that are known
from the domestic home, such as dining room, TV room, activity space, and winter garden.
But the many smaller rooms are not functioning well in practice. One issue seems to be the
number of rooms, that are too many for the small households, where the residents will rather sit together with each other and with staff. And then the rooms are too small, especially
in the case of the TV room, where it is not possible to fit all the residents.
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Figure 4 Tornhøjhaven: interior spaces of a household

The households are organized so that two and two are grouped together, sharing kitchen
and staff facilities. The kitchen is placed between the common spaces of the two households, separating it completely from the daily living area. In the dining room, there is a
kitchen desk, which is in practice only used for putting down plates when a meal is finished,
or for staff to gather around to talk.
The furniture are the same in all the households. The tables are in oak with a white linoleum
top, the chairs also in oak, upholstered with synthetic dark grey leather, which is easy to
maintain. The couches and armchairs are in the same finish of synthetic leather, and in the
same dark grey. In the winter garden and outside on the terrace, there are dark garden
chairs, and a wicker chair.
The dining table is covered with a wax tablecloth, and on top are fresh flowers from the garden. Around in the common spaces, some objects are placed, from the idea of creating a
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homely environment. Besides the fresh flowers, there are blankets and pillows, curtains in
the tv room, a fur in the wicker chair, a plant in the winter garden, a radio on the kitchen
desk, framed posters on the walls, and dolls that also functions as a therapeutic element for
some of the residents.
The ceiling is covered with square plates, wherein there are different fixtures for lighting,
sprinkling, and ventilation. In all the common rooms, the floor is vinyl, imitating wood, apart
from the winter garden, where there are grey square tiles. All walls are white, except for two
yellow brick walls in the winter garden, adding a bit of warmth to this space.
From these descriptions of the common spaces in De Hogeweyk and Tornhøjhaven, one
can see two very different logics of domesticating space. This relates both to the organization and layout of space, as well as the furniture and objects placed in the common spaces.
In De Hogeweyk the institution is trying to meet the individual resident through a delivery of
a deinstitutionalized interior concept, based on the residents’ earlier lifestyles. This is creating a kind of ‘forced’ homeliness, through the choice of objects and furniture in the common
living area, which offers an atmosphere that possibly resonates with the memory of the resident. However, where the objects, furniture, and wallpapering are customized to the resident group, the spatial layout of the household groups, as well as some materials, still
comes from the logic of the institution, which is seen in the use of linoleum floors, and that
all the household layouts share the same logic with the common space placed between two
corridors with private rooms.
In Tornhøjhaven the institution is very dominant in the common spaces. In the furnishing,
this is seen in the repetition, creating a sort of generic homeliness, where the sign of the individual is completely absent. In the spatial layout it is most obvious in the sharing of the
kitchen between to households. This is causing a lot of frustration to both staff, residents,
and relatives, because the staff is spending a lot of time away from the residents, leaving
them to themselves in the common living spaces.

3.2 Promenade
In De Hogeweyk, the village layout offers several looping walking paths, in and out of different squares, courtyards and park spaces. One main loop is connecting the theatre square,
closest to the entrance, with the main street, down to the bottom of the village, and back up
through an open courtyard with dwellings in two floors, and zones for different activities.
The path continues through a covered urban space, before ending back at the theatre
square, with its splashing fountain.
De Hogeweyk has six different ‘courtyard’ spaces, with each their character and with smaller
walking loops, connected to the main loop. One is a lush green park space, with curved
paths, a pond and several big trees. Another is more formal and symmetric, and another
again is a narrow alley opening up to several smaller terrace spaces in front of different
households.
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Figure 5

De Hogeweyk: outdoor spaces of the village.

In Tornhøjhaven there is just one loop around the village, with a shortcut, connecting the
two sides on the middle. The outdoor space is completely open, with straight view lines
from one end of the village to the other.
There is not much variation, when moving around the loop. All household entrances are in
direct connection with the main loop, through open terraces in front, and in one corner, the
loop opens up to a big empty square, near the entrance area. The facades of all buildings
are in yellow bricks and dark grey plates, and the path has grey tiles all the way around the
loop. Only the shortcut has a different surface, with a gravel path, meandering between cut
lawns with bushes and a small water fountain.
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As it is shown here, the village potential in the creation of promenade is much better exploited in the case of De Hogeweyk than in Tornhøjhaven. One can speculate whether the
size of the village plays a role in this, with the bigger facility of De Hogeweyk offering better
opportunities to create a variation of urban spaces. But possibly this can also be done at a
smaller scale with a more conscious approach. The use of different tiling, materials, plantation, greenery and trees, as in De Hogeweyk offers clues that supports the orientation, as
well as a series of sensorial experiences, that connects to the changes of time and seasons.

Figure 6

Tornhøjhaven: outdoor spaces of the village.

3.3 Community
In De Hogeweyk the communal spaces are themed around the program and functions of a
village, such as theatre, supermarket, restaurant, pub, and a hairdresser, to support the
idea of normalness in the daily living. There are also several clubs that the residents can
choose from, covering a wide range of interests and levels of participation. Some of these,
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as the walking club, are happening outside, but there are also clubs with dedicated rooms
on the village, decorated for their purpose, such as the arts space, or the classical music
room.
All the communal spaces are clustered in one part of the village, creating a hierarchical order, with a more lively part around the theatre square, the covered space, and along the
main street. The communal spaces stand out architectonically, by the use of different materials, change in proportions, and iconography on the façade.
In Tornhøjhaven the communal functions much more resemble those of a traditional care
facility. Here is a kiosk, an assembly hall, and an activity room for activities such as bingo,
singing and games at scheduled hours. The small kiosk has limited opening hours, three
mornings a week, selling coffee and ice cream, as well as yarn and personal care products.

Figure 7 De Hogeweyk: communal functions inside the village.
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Figure 8

Tornhøjhaven: communal functions inside the village.

The three communal spaces are scattered around the village, with the assembly hall and kiosk closest to the entrance area, and the activity room located further inside the village.
They are difficult to locate, as they are architecturally not standing out from the rest of the
buildings, and there is just a small grey signage next to the entrance door, revealing the
function of the space.
Again, one sees, also in relation to the creation of community, that ‘villageness’ is more present in De Hogeweyk, than in Tornhøjhaven, both programmatically and structurally. The
clustering of the communal spaces closest to the entrance in De Hogeweyk is creating a
livelier environment, where people from the surrounding community are invited inside, e.g.
by the placement of a restaurant in the village, which is open to everyone.
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One can speculate, whether a communal village system needs a certain critical mass to support it, and in that sense is also a question of scale. This is an issue in these two cases,
where De Hogeweyk has 180 residents, and Tornhøjhaven only 72 residents. Another issue
is that of security versus openness. In both cases there is only one entrance, but in De
Hogeweyk, the surrounding community is to some extend invited in, by the placement of
public functions, though the architecture is still signalling a very closed facility. Openness of
the care facility is an important part of the deinstitutionalization process and relates also to
urban theory of an ‘open city’ that needs porous edges and crossings between neighbourhoods (Sennett 2017).

4. Discussion
I have, in this paper, been studying two cases of dementia village architecture, through different scales of ‘villageness’ related to the themes; domestic interior, promenade, and community.
Pointing to a collective reading of ‘villageness’, across these scales of the village model, one
can say, that what is characteristic is, that the architecture is always trying to do, what it is
not. This is what makes it so complex. That it is trying to act as a village, when it is at the
same time functioning as an institution of care. The architecture is trying to create urbanity,
though it is not urban. It is trying to create homeliness, though it is an institution.
The two cases are achieving this ‘villageness’ in very different degrees and can in that sense
also be viewed as being at different points of the deinstitutionalization process. The Dutch
case, De Hogeweyk, has challenged the general thinking about the institution, and pushed
some boundaries of what one sees as possible.
The Danish case of Tornhøjhaven however, shows a limited way of seeing how the institution can be challenged. There is, in the competition brief, a direct reference to De Hogeweyk
and a focus on ‘homeliness’ and ‘villageness’, but maybe this attention is actually revealing,
that they are not picking the key aspects of how this can really challenge the institution. It
seems that they are here still stuck in a certain thinking, that has to do with a lack of vision.
One issue in Tornhøjhaven can be the commissioning, and that the care staff was not sufficiently involved in the project development. Other issues can relate to how the institutional
requirements are working in a Danish context, both in terms of legal requirements of e.g.
the building regulations, as well as the budgets and how these are organized. And furthermore, there can, in The Netherlands and Denmark, be different cultural approaches to experiments.

4.1 Speculation
Trying, at the end, to reflect on the explorations, done in this paper, it might point to further
questions, asking: What could be the extreme version of dementia village architecture?
Could it point to another way of conceptualizing these care facilities?
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If the homes were closer shaped to residents’ earlier lives and lifestyles, they would possibly
have differing layouts, as well as varying sizes and ceiling heights. The household layouts
would also vary. Some would have bigger common spaces and smaller apartments, and
some the other way around. They would probably be connected in different ways to the
common spaces, some being more secluded and some closer together. The common
spaces would have diverse character and layouts; one would maybe be big and bright with
tons of light and plants all over, while another would have many smaller rooms with corners
to sit, play a game, chat or read. There could also be different neighbourhoods in the village,
where the organization, structure and program would vary, creating perhaps ‘the farmer
quarter’, ‘the culture quarter’ and ‘the handcrafts quarter’.
What is holding these facilities back from being ‘pure villages’ are of cause other requirements. Requirements related to some logics of the institution and the issues of care, safety,
and flexibility. But the boundaries need to be pushed, and status quo needs to be challenged, if we want to move this typology further. And a few steps on that way has been
taken in the case of De Hogeweyk.
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stages and this needs to occur in an active support environment. Time is another important
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Background
Informed consent in research is a process whereby individuals have the opportunity to
freely determine whether or not to participate in a study; and this decision requires that individuals receive appropriate explanation, full understanding and the opportunity to ask
questions before giving consent. The potential participant must be treated as an autonomous agent who is considered to be capable and free to decide, and, therefore, the person
has the capacity to understand, evaluate, and use the information; and thus is choosing
without external controls or pressures. For people with dementia, the ability to provide informed consent may be an issue when these individuals are experiencing altered abilities in
communication, memory, language and perception.
The issues related to informed consent focus on capacity to decide, disclosure of information, assessment of understanding and voluntariness. Having the capacity to decide is a
necessary prerequisite to giving informed consent; whereas disclosure of information, assessment of understanding, and voluntariness are usually considered to be the common
elements of informed consent. For people with mild dementia - who are deemed to have
capacity after an evaluation - support, care and time are crucial to help them understand
and decide to consent to participation (Helstrom et al, 2007; Beattie et al, 2018; Sherratt et
al., 2007).
Researchers require approval from ethics committees and/or institutional review board before their study can commence. The responsibility of the ethics committee/institutional review board is to ensure that individuals’ rights are protected; that individuals demonstrate
the capacity to consent; the possible risks to participation are identified and minimised; and
that the consent document is clear, concise, and accurately represents the study. However,
there is limited guidance to assist ethics committee/IRB in considering the capacity to give
consent in dementia research. The Declaration of Helsinki (World Medical Association, 2013),
the EU’s Ethics for Researchers document (European Commission and Human Services, 2009),
or the England NHS HRA’s Consent and Participant Information Sheet Preparation Guidance
(HRA, 2018) do not prescribe specific procedures to determine capacity for dementia research. There are the existing standard procedures for obtaining informed consent,
grounded in responsibilities and rights (Bjørnby et al, 2004). This set of procedures, however, is not consistent with research claiming to be person-centred and which values personhood (Gerritsen et al., 2018; Thorogood et al., 2018).
The current ethical application procedure emphasises the product - namely the completion
of a set of documents and adherence to ethical policies that place high value on the traditional model of autonomy, beneficence and legal rights - rather than the process of informed
consent to participation. This process consists of how the information is presented; who describes the study protocol (and how it is described); the psychological state of individuals;
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and where (what environment) and by whom (companions, relatives) should informed consent be given. Attending to the process - rather than the product - can influence the decision-making and increase the likelihood of participation in research.
Strategies to facilitate the process to obtain informed consent for dementia research have
been proposed (Dewing, 2008; Erlen, 2010, Murphy et al, 2015). Dewing (2002) provided a
framework to obtain informed consent for research that is underpinned by a particularist
approach. This framework considers informed consent as a continuing activity (Figure 1). A
particularist approach recognises the personhood, identity and value of person with dementia (PwD); and its continuous informed consent monitoring approach assesses capacity
throughout the study (because it acknowledges the ‘then’ and ‘now’ self of research participants). Dewing also emphasises that researchers need the necessary skills to communicate
with individuals/participants with capacity issues.

1. Background and preparation
a. clarify permission to access the person with dementia
b. establish basic biographical knowledge

2.

3.

4.
5.

of the person with dementia
c. assess the person’s usual level of wellbeing
Establishing a basis for capacity
a. establish whether capacity exists or not
b. if capacity does not exist, the researcher needs
to establish to what degree the person usually
consents to activities in day-to-day life
Initial consent
a. initial consent for the study. Information about the
study given in a way that will help the person understand
Ongoing consent monitoring
a. initial consent on every occasion
Feedback and support
a. feedback to staff on the person’s wellbeing or concerns

Figure 1: Five aspects of the process consent method (Dewing, 2002)

Apart from sharing Dewing’s strategies (training researcher to collect informed consent, regular monitoring of the consent process), Erlen (2010) also suggests a need to develop quality informed consent documents written at a literacy level fitting those of the target population and with the involvement of users. Murphy and colleagues (2014) reviewed strategies
within dementia research literature and synthesized the findings to develop the CORTE
guide. CORTE stands for ‘gaining COnsent, maximizing Responses, Telling the story, and
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Ending on a high’, and is used at the data collection stage. The CORTE guideline was used as
an analytical tool for relevant research reports; to maximize the meaningful involvement of
PwD; and act as a learning tool between researchers (Murphy et al., 2014).
In this paper, we will reflect on our experience of obtaining informed consent and capacity
monitoring in a multicentre study, with the aim of determining the conditions needed for
full participation in the study.

The MinD project
The “MinD – Designing for People with Dementia: designing for mindful self-empowerment
and social engagement“ – project is a 4-year project, funded by European Union’s Horizon
2020 research and innovation programme, which began in 2016. The project aims to help
people with mild dementia engage in social contexts to improve psychosocial wellbeing and
self-empowerment. The project combines expertise from 17 organisations from 8 countries
(United Kingdom, The Netherlands, Germany, Luxemburg, Spain, Italy, Australia and Russia),
including eight universities, one healthcare policy partner, four healthcare partners, and
four design/ICT partners.
The project comprises three phases with involvement from persons with dementia (PwD) at
all phases. Phase 1 involves a qualitative data collection, aiming to identify the most relevant
areas of need for assistance with regard to activities of daily living, social engagement, decision-making and subjective wellbeing. The findings of this phase inform Phase 2 – a co-creation phase formulating the type and development of designs; and, in Phase 3, the designs
are evaluated with people with dementia. Ethical approval was obtained from institutional
review boards and regional ethic committees in all the partner countries before the project
commenced in 2016.

Phase 1: Qualitative data collection
Qualitative data were collected using both individual interviews and focus group discussions
in Germany, Spain and the Netherlands. In Germany, participants were recruited at the Alzheimer’s Gesellschaft, the Department of Old Psychiatry at the St. Hedwig Hospital, Berlin –
then interviewed at their homes – while focus group discussions (FCGs) were carried out at
an occupational therapy practice in Dresden. Participants in Spain were recruited and interviewed at the INTRAS’ Memory Clinic in Valladolid - a social and health resource designed to
offer (on an ambulatory basis) treatments for the prevention of cognitive impairment, evaluation and neuropsychological rehabilitation. In the Netherlands, participants were recruited
and interviewed at Zorggroep Sint Maarten – a nursing home care which also provides ambulatory services.
A topic guide was developed based on a priori knowledge from a literature review, and covered 4 areas: activities of daily living/managing and coping with daily life; social engagement;
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supporting psychosocial well-being; and potential for use of technological devices (and attitudes towards them).
Interviews and FCGs were conducted by researchers who had experience working with PwD
(or received training prior to the interviews). A note-taker was also present. The interviews
lasted up to 60 minutes on average, while focus group discussions took up to two hours. All
interviews and FCGs were audio-recorded with consent from the participants. Design
probes were used to facilitate and seek meaningful answers from the participants. A total of
104 people with mild dementia and their care-givers participated in the study. Data management was performed using MaxDA and analysed using Thematic Analysis approach. The
findings were used to inform the development of designs in Phase 2.

Phase 2 – Deciding and Developing the Designs
The findings from Phase 1 were shared with healthcare professionals, PwD and/or PPI (Patient and Public Involvement) groups in the co-design Phase 2. PPI group workshops - to
identify and develop the design concept - were organised in Berlin (September 2017: carers
and healthcare professionals), Barcelona (September 2017: carers and healthcare professionals), and in the UK at the Nottinghamshire Healthcare Trust (October 2017: carers and
people with various memory issues). Another co-design workshop was organised with PwD
in an Alzheimer’s day care group by the Alzheimer’s Society Research Partnership scheme.
The final design, The Good Life Kit, consists of 3 components, aiming to fulfil the needs of
PwD as initially identified in Phase 1.

Phase 3 – Evaluating the Good Life Kit Design
The evaluation phase started in the Netherlands, Spain and Germany at the beginning of
2019, with the UK to follow in March 2019. The evaluation questionnaire was developed using user-friendly language. It covers aspects required to assess user experience of the new
product. It was piloted with the PPI group in Nottingham, UK, and additional documents
were produced to aid the delivery of the evaluation – specifically a user-friendly participant
information sheet and questionnaires adapted to local context (language and presentation).

Reflection on the process of obtaining informed consent
and capacity monitoring
All the four healthcare centres/clinic and universities completed local institutional application forms – and received ethics approval as required – at recruitment and data collection
stages. We followed institutional ethical procedures to collect informed consent; used experienced researchers (or researchers who had received training) and data collection tools
that were developed to meet the needs of the target population; and included members of
staff (with wide experience of working and caring for people with dementia) and caregivers
during data collection and evaluation of designs.
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Process to obtain informed consent and monitoring capacity
Access to PwD determined the approach that we used to recruit participants into the study.
Researchers based in healthcare provider organisations - such as clinics or care/nursing
homes - had direct access to recruit PwD into the study; whereas university-based researchers did not have direct access, and thus required assistance and collaboration from case
workers/managers who worked with PwD. Regardless of the recruitment approach, at all
stages of the study we involved healthcare professionals familiar to PwD to support and
monitor capacity.
Germany:
The clinician/researcher and her team approached all patients with mild dementia who visited the clinic for treatment. These were PwD who they thought were able to give consent
and seemed sufficiently active to talk/participate in activities. The procedure used to ensure
that PwD have the capacity to consent is as follows:
— Explain the study in short sentences using few words with no time pressure.
— Focus on the PwD without interruption from accompanying relative.
— Enquire if the PwD had any questions.
— Ask the PwD to repeat what was just explained in their own words –
to test their understanding of the study and activities.
— Ask the PwD what would happen if they did not give consent.
This is to ensure that the PwD understands that the choice of participation
is voluntary and the care they receive will not be affected if they decide
to stop before completing the study.
— Emphasise and clearly state that refusal to participate
would not affect their treatment or further treatment.
— Allow time (1–2 days) to provide consent. Give out the consent form and ask
the PwD to think about their willingness to participate. PwD are asked to return with the consent form – or ask any questions – within 1–2 days.
Consent was not monitored during the study in Germany. However, before the commencement of the study, the researchers (who are also staff of the clinic) reiterated that participation is voluntary and that the participants could stop whenever they want to without giving
any reason. They also repeated that if a PwD stops participation, any information or data
provided will be destroyed. On recruitment, many PwD agreed to participate in the study
because they feel that it is important to the relative/caregiver and/or the treating therapist.
The patients are mostly accompanied by the caregiver or a close person.
Spain:
Researchers who are also healthcare professionals specialising in dementia care at INTRAS
recruited eligible PwD among those attending the INTRAS Memory Clinic services, and evaluated their capacity to consent. In simple language, researchers explained the study to the
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PwD and caregivers (relatives, children, spouse), and then handed them the participant information sheet, an invitation letter, and consent form written to fit PwD’s literacy needs.
Potential participants also received a newsletter specially produced to inform PwD and carers about past and current work/activities in INTRAS.
Upon expression of interest, researchers took time to communicate the information with
participants, and ensured that PwD were able to understand the information and ask questions. In all the interviews/discussions, we involved the dementia expert/healthcare staff familiar with the participants, to monitor capacity and voluntary participation. Researchers
also paid particular attention to participants’ feelings and expectations - and verbal and
non-verbal language - during the study.
The Netherlands:
Case managers who frequented the nursing home, Zorggroep St Maarten, asked residents
with mild dementia if they would be willing to participate in the study. They identified PwDs
who expressed an interest and evaluated their capacity for participation. Case managers
subsequently organised the meetings between the potential participants and the University
of Twente’s researchers. Researchers visited the nursing home, explained the study, collected informed consent and conducted the study. Case managers are regular visitors and
are known to the participants. They were present throughout the study to monitor capacity
and, being known to the participants, it would be easy for them to identify behavioural
change or distress during the study. Participants understood that participation was voluntary and they could stop at any time, without their rights and care being affected. One participant left the study after consenting, because she did not feel like talking about herself or
did not like using the Good Life Kit.
United Kingdom:
The UK researchers (from the University of Wolverhampton and Manchester Metropolitan
University) were granted permission by the Alzheimer’s society to run the evaluation of the
Good Life Kit (This is Me) design with the dementia day group based in Solihull, West Midlands. PwD attending the weekly day group were informed about the study by their care
manager and worker. They were also handed information about the study and a consent
form and were told to discuss the study with their carers at home. PwD were given a week
to decide on participation and to return to the day group on the following week for the
study. On the day of the evaluation, care workers assessed the capacity of the PwD who
came to the meeting, and only those who were willing to participate were included. Before
informed consent was sought, the researchers explained the study and handed out additional information about the study. The participants were divided into 3 groups with 4 in
each group. The researcher further explained the study and went through each of the
items in the consent form. All except two PwD consented to participation; two PwD worried
about disclosing their names and signatures because they said that their spouses told them
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strictly not to provide name or sign any document. During the evaluation, capacity was monitored at all time by three care workers who constantly observed participants’ behaviour to
assess their willingness to continue with the activity. Participants understood that their participation was voluntary and they could stop at any time.

Challenges faced to obtain informed consent and capacity monitoring
We encountered similar challenges across the four study sites:
— Using appropriate way of communicating/describing the study with short sentences, yet precise enough to make the aim of the study and questionnaires
understandable to PwD.
— Finding the appropriate pace while explaining the study and to not overwhelm
PwD with information. Studies with PwD therefore cannot be rushed and sufficient time needs to be included to complete the study satisfactorily.
— Being attentive and showing understanding at all time; as well as being observant about verbal and non-verbal language which might indicate capacity
issues and diminished interest in participation.
— Observing the interaction between caregiver and PwD to make sure that the
PwD is not pressurised to participate by their caregiver. However, the presence of caregiver could be positive because PwD felt safe to consent and this
encouraged their contribution.
— Needing time to gain trust for PwD to provide personal data such as name
(first name only was requested) and signature; and to ensure participation.
PwD were wary when asked to provide personal information, as they had been
told not to disclose this information by their carer givers and care workers. In
future, consideration may be given to involving caregivers in order to secure
participation of PwD. Also, in order to gain trust, a longer period of time might
be needed for researchers to familiarise themselves with participants before
the study.
— Recognising the many logistical aspects key to ensuring participation and longterm motivation to stay with the 3-year project; e.g. when and where to meet
being determined by the participants.
— Realizing the standard institutional consent form has overly long sentences
and technical terms which were hard for PwD to read and understand; simple
and short sentences and font size appropriate to PwD should be used in future.
Our approach to seek informed consent, and monitoring capacity with sensitivity to needs,
is grounded in the expertise and knowledge of experienced healthcare staff working with
PwD. The same approach was recommended by Dewing (2002). Healthcare teams sought
access to PwD and collected the relevant information about their condition and wellbeing in
order to assess capacity for recruitment. Potential participants were handed a Participant
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Information Sheet – consisting of the usual topics: i.e. the purpose of the research; who is
involved; how to participate; potential risk and harm; voluntary participation; withdrawal and
standard of care; data management and confidentiality; and contact details of researchers
and complaint contact details. PwD were allowed time to consider participation. Care was
taken to present the information, both in simple written and oral formats. The speech was
adapted in order to ensure PwD were able to clearly understand the information provided
in the PIS. We took time and care to explain the study and participation, and provided PwD
with ample time and opportunity to ask questions. Research activities took place in environments familiar to the PwD – either in the care organizations facilities or the PwD’s home.
During all research activities involving PwD, case managers/workers known to the PwD accompanied university researchers, and were present to assess capacity and monitor behaviour.
In our interactions with PwD, we showed consideration, sensitivity and sensibility, support
and care. We continued to assess capacity and wellbeing throughout the study with the
presence of healthcare staff familiar to the participants. We also ensured that we raised
awareness among ourselves and the participants of their needs and comfort - with the aim
of establishing an environment for participation that was secure, created a feeling of confidence and motivation, and fostered meaningful participation. Our practice in all the institutions showed that we valued ‘personhood’ and placed the needs of our participants first. We
also created an environment of mutual respect, kindness, and mutual support between the
research team and participants in all the institutions involved.

Discussions
Current ethics procedures are based on traditional moral theory that bridges philosophical
and legal approaches to informed consent – i. e. grounded in autonomy, and the role and
responsibility of researchers to minimise harm and risk. These guidelines place priority on
the legal rights and the product/outcome (informed consent), rather than the processes of
delivering and obtaining informed consent, and monitoring capacity and voluntary participation in dementia research. For dementia research with people with mild dementia, our experience showed that both product and process are essential to protect PwD from harm
and risk.
The lack of ethics guidelines for mild dementia research – particularly focusing on the process to determine, and monitor capacity and voluntary participation – has created problems
within partner countries as we have to rely on our experience and knowledge to deliver an
ethical study; the problem was further compounded by the differences in setting and context between partners. Using experienced healthcare professionals (clinicians and case
managers/workers) working with PwD, we were able to successfully recruit participants,
while facing challenges through the journey arising from our differences.
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It is widely recognised that dementia research demands a particularist approach which values personhood and a continuous monitoring of the capacity to consent process; and
which acknowledges altered abilities in communication, memory, language and perception
of PwD. Our steps are similar to Dewing’s 5-step informed consent framework, and we developed and implemented quality protocol and data collection tools including interview
probes with PwD involvement. We were also supported by care workers/staff members at
all the stages of the study. This strategy ensured that PwD’s autonomy was protected and
enhanced at all time.
Additionally, the successful recruitment and completion of our study is due largely to the actively supported, mindful and friendly environment we created: underpinned by the following principles:
— Place needs of PwD first –
acknowledging personhood; showing sensitivity to their needs;
addressing cognitive abilities and functions at different times
with simple language, using prompts/cue cards/photos and
carefully constructed statements to communicate.
— Create autonomy –
providing PwD with relevant information to make decisions.
— Enable autonomy –
providing active support to PwD so that they can
be encouraged to retain and express their sense of self,
rather than simply being protected from harm or risk.
— Preserve dignity and uphold well-being of PwD. Treating a person in a way
which maintains and upholds their values as a human being creates dignity.
— Promote trust and mutual respect between researchers,
participants and caregivers.
— Facilitate the diversity within research team through training and
developing documents to promote understanding and appreciation.
— Use communication skills appropriate to PwD.
— Adopt autonomy monitoring by staff/care workers familiar to the PwD.

Conclusion
Treating informed consent as a process and adopting a continuous monitoring of capacity
to consent and participation in dementia research, are two pertinent elements of valuing
personhood. However, the success of obtaining informed consent and participation from
PwD in a multi-centre dementia study hinges on the involvement and presence of
healthcare professionals or care workers/managers whom are familiar to the PwD at both
recruitment and data collection stages. In addition, the study needs to be conducted in an
active support environment that places PwD first, where autonomy is created, enabled and
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maintained; dignity preserved and well-being upheld; and mutual respect promoted. Researchers also need to have the skill to communicate with PwD and allow sufficient time for
implementation of study.
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Abstract: Alzheimer’s disease (AD) is a major cause of the rapidly growing and crushing aging
challenge that threatens to economically undermine today’s healthcare system. AD prevalence will grow to over 100 million cases in 2050. AD is incurable but can be prevented. Therefore, the most viable solution may be to detect very early signs of AD (presymptomatically)
in citizens-at-risk and to intervene in time to reduce AD risk or prevent it entirely. The present
project will refine and validate two breakthrough innovations for AD detection and AD prevention and commercialize them as a one-stop digital medical device, named ‘AD Detect &
Prevent’. The first innovation is a highly sensitive cognitive assessment method recently pioneered by a group of researchers that has been shown to detect subtle presymptomatic
stage cognitive decline specific to AD. This will be integrated with the second innovation – a
digital AD prevention programme delivered on an award-winning computerized cognitive
training and rehabilitation platform (app + web) that uses high intensity immersive and adaptive ‘neurogames’ and audio-based therapy for behavioural intervention, designed for
strengthening core cognitive functions, building cognitive reserve, changing lifestyle and thus
reducing the overall AD risk in individuals. The detection and prevention methods will undergo vigorous scientific validation, and the ambition is to create and become the global
standard of care for precise presymptomatic detection of AD and effective AD prevention.
Keywords: Alzheimer’s disease, presymptomatic, detection, prevention
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Introduction
To date, AD is incurable. However, scientific studies indicate that 1/3 of all AD cases could
be prevented if effective interventions happen before disease onset (Barnes et al., 2009).
This is significant because a 5-year onset delay could result in 41% lower prevalence by
2050 (Zissimopoulos, Crimmins, & St.Clair, 2014). Therefore, timely detection of AD is key.
However, the main challenge in early AD detection today is that current methods are unable
to detect the earliest signs of cognitive changes that are so subtle that both the individual
and standardized clinical neuropsychological assessments are unable to pick up before the
symptomatic phase, thus delaying detection by decades (Rajan, Wilson, Weuve, Barnes, &
Evans, 2015). The present project discovered groundbreaking innovations to address these
challenges of AD and aims to deliver an integrated AD solution that offers presymptomatic
detection and effective prevention.
In respect of presymptomatic AD detection, recently, a group of researchers at the University of Oxford developed a set of highly sensitive cognitive tests of working memory (WM,
one of the first cognitive domains to be affected in early-stage AD) that can identify individuals highly susceptible to developing AD but are currently free of clinical symptoms (Liang et
al., 2016). These cognitive detection tests will be gamified and further validated in the present project. In the short term, this detection method can be used in high-risk population
segments where the need is the most acute. If this detection method is applied to high AD
risk individuals and the aging population at scale in the long term, it could hold a tremendous potential for enabling prevention and slowing the progression of AD in early-stage patients.
In terms of presymptomatic AD prevention, a well-established, novel and innovative digital
platform designed for computerized cognitive training and neurorehabilitation has been
shown to be able to create significant cognitive and behavioural improvements in various
population segments. It could be an effective way to prevent or delay AD onset since scientific studies have documented the great potential for preventing AD using these methods
(Paillard, Rolland, & de Souto Barreto, 2015; Shah, 2013).
Integrating presymptomatic AD detection and prevention into a specialized ‘AD Detect-Prevent’ solution that targets populations-at-risk and elderlies could have a massive impact on
the population-wide outlook for AD trajectory (Zissimopoulos et al., 2014). In practice, offering the solution in an easily accessible and user-friendly digital app and web format makes it
highly scalable.
The integrated ‘AD Detect-Prevent’ solution will subsequently undergo empirical and clinical
validation. Three vigorous behavioural and neuroimaging studies are designed to examine
the precision and validity of the AD detection tool, and the efficacy of the AD prevention
programme.
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Description of design proposal
Scientifically, at the heart of the proposed AD solution is a ‘graded’ cognitive assessment
test named the ‘what was where’ task (Figure 1) (Liang et al., 2016). It is based on the principle that humans experience the world in a ‘graded’ rather than dichotomous manner. The
‘graded’ model and method of assessing WM has received much solid scientific support and
demonstrated that it is a more sensitive indicator of AD than standardized clinical tests.
When gamified and integrated into a well-established digital platform, this assessment
method will become universally available and offers an affordable and validated tool to aid
presymptomatic AD detection.

Figure 1

The ‘what was where’ task where one or three fractals are presented on a touchscreen, after a variable
delay one of the items returns with a foil. Participants touch the item they recall and drag it to its remembered location. Using this task, researchers discovered that while performance on item identification and location recall was comparable, misbinding errors/swaps were increased in asymptomatic carriers of amyloid precursor protein gene mutation compared to age-matched controls without the gene
mutation. Reprinted from “Visual short-term memory binding deficit in familial Alzheimer’s disease”, by
Liang et al. 2016.

The technical product foundation of the proposed solution is a digital platform, designed for
cognitive training and rehabilitation. The platform uses high intensity immersive, personalized neurogames and audio-based digital therapy for behavioural modifications, and it is designed to strengthen core cognitive functions, build cognitive reserve and change unhealthy
lifestyle. These activities are packaged into easy-to-follow programmes and a highly intuitive
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user interface (Figure 2). During the project, the ‘graded’ cognitive assessment methods will
be gamified and integrated into the digital platform. Based on each user’s assessment outcome, a tailored AD prevention programmes will subsequently be offered. They are highly
personalized and intensive, exercise multiple cognitive domains simultaneously, are highly
motivating and engaging, and are continuously adaptive as training progresses.

Figure 2

Illustrations of the digital platform based on which
the integrated AD detection and prevention solution will be delivered.

Complementary data description
Complementary data consists of illustrations of the digital platform and its existing neurogames.
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Abstract: The fear of suffering dementia may lead to people signing an Advance Euthanasia
Directive to make provision for health care decisions in the event that he/she becomes unable to make those decisions. However, Advance Euthanasia Directives are rarely adhered to
in the case of dementia because the symptoms of dementia conflict with the due care criteria; a person requesting euthanasia must be able to confirm this request at time of death
and must be undergoing unbearable and hopeless suffering. Once dementia has progressed, the euthanasia ‘wish’ can no longer be confirmed, and assessing suffering in a person with dementia is nearly impossible. This means that for a euthanasia request to be successful you have to perform the euthanasia early enough, while the patient is still cognitively
competent. The risk in doing so is that the patient may lose years of their life that could have
been full of quality. Postponing euthanasia in dementia could result in euthanasia not being
possible and the person with dementia living a life that they did not want. This paper addresses how to decide what ‘on time’ is when it comes to dying with dementia through literature review, information visualisation and public debate.
Keywords: dementia, euthanasia, speculative design, information design

1. Introduction
Dementia affects 47 million people worldwide with 9.9 million new cases each year (WHO,
2017) Dementia is a collection or consequence of many illnesses, including Parkinson’s disease, vascular dementia and Alzheimer’s disease. There is a set of similar symptoms in
which there is deterioration in memory, thinking and behaviour; it is a terminal disease.
Euthanasia has many definitions from the Greek origins of ‘good death’ or ‘easy death’ (dictionary.com, 2017) to the Nazi euphemism for the deliberate killings of physically, mentally,
and emotionally handicapped people, leaving the term with extremely negative connotations (Wikipedia, 2017). The definition used in this paper is “The act of assisting someone
who is terminally ill and whose suffering is unbearable and untreatable, to be in control of
the manner of their dying.”
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As euthanasia is illegal in most of the world, this paper will use the Dutch guidelines and legal framework which states
“euthanasia is not punishable if the attending physician acts in accordance with the
statutory due care criteria. These criteria hold that: there should be a voluntary and
well-considered request, the patient’s suffering should be unbearable and hopeless, the patient should be informed about their situation, there are no reasonable
alternatives, an independent physician should be consulted, and the method
should be medically and technically appropriate” (Dutch euthanasia Act, 2002).

Euthanasia for people living with dementia is a complex issue because the symptoms clash
with the due care criteria for euthanasia; unbearable suffering is difficult to assess in dementia (Buiting et al., 2008); (Hertogh, 2009); (Rietjens, van Tol, Schermer, & van der Heide,
2009); (Emanuel, 1999), and it is hard for a person living with dementia to consent to euthanasia at the point of death because of the decline in their cognitive functioning (Rurup,
Onwuteaka-Philipsen, Van Der Heide, Van Der Wal, & Van Der Maas, 2005). In 2017 only
three people with advanced dementia received euthanasia versus 166 cases of euthanasia
in early stages of the disease, out of a total of 6,585 euthanasia cases in 2017 (NRC, 2018).
Not many people are aware that their Advance Euthanasia Directives are ineffective once
dementia has progressed to a stage where cognitive functioning is diminished. This paper
investigates when a good time to die would be in dementia and aims to raise awareness
about the complexities in choosing the right time to die. A graphic was developed which visualises many complex aspects of the euthanasia in dementia debate shown as a timeline for
end-of-life in dementia. This timeline is a compilation of research data, bioethics, personal
experience and speculation; as such it functions as a speculative design and is intended as
a tool to stimulate dialogue between experts (Auger, 2013). The graphic addresses the
transfer of control from the patient to the carer to the professional; it shows loss of quality
of life for patients and carers; it makes clear that in dementia biographical and biological
death are not simultaneous (Rachels, 1986); it marks the window of opportunity for a
planned death in dementia and highlights that an early diagnosis is essential if euthanasia is
the preferred way to die in dementia (Davis, 2014). The timeline was used as a discussion
tool in a public debate about euthanasia in dementia.

2. Literature review
A major barrier for euthanasia in dementia has been pinpointing a time to act. In dementia
there is only a small window of opportunity, after a diagnosis and before cognitive decline
sets in.

2.1. Too early
Deciding the time of death is complicated in dementia; it seems impossible to die ‘on time’.
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“Not so early as to lose many good years, but not so late that the subtle onset of
dementia robs one of the ability to appreciate the situation and to act in accordance with one’s goals” (Davis, 2014).

Hertogh identifies a small window of opportunity in early dementia when cognitive functioning is still relatively intact (Hertogh, 2009). Euthanasia in dementia is rare, but it does happen in the early stages of dementia, this is often seen as ‘too early’. There have been 166
cases of euthanasia in dementia in 2017, these all took place in the early stages of the disease when cognitive functioning was still in tact (NRC, 2018). Patients must carry out the impossible task of choosing the time of death, because there is no possibility to change one’s
mind once this has been decided (Gastmans & De Lepeleire, 2010).

2.2. On time?
There is not much awareness about having to speed up the euthanasia process in dementia, and some people try hard to postpone the moment of death. Author Henk Blanken is
fighting for the right to die ‘on time’ and proposes that his wife should be the one to decide.
He feels that a person with dementia must be able to authorize a loved one to find a physician to perform euthanasia, or in the worst case, allow the loved-one to perform the euthanasia themselves at the time that they deem is right (Blanken, 2018).

2.3. Too late
Once patient autonomy has diminished, this responsibility of deciding on euthanasia would
be transferred to others which may cause stress (De Boer et al., 2011). In a study to see
whether physicians could conceive of performing euthanasia under morally complicated
cases such as people who simply tired of living, people with a psychiatric illness, or demented people, the timing issue arose: “Many physicians state that it is impossible to determine at what moment an advance euthanasia directive is to be carried out if the patient can
no longer specify this” (Bolt et al., 2015). There have only been 3 cases of euthanasia in dementia at a late stage of the disease to date (2017), and these have been very controversial
(NRC, 2018)
The key point on timing is:
— Deciding the moment of death is difficult. In dementia there is a small window
of opportunity, after a diagnosis and before cognitive decline sets in.

3. Information design as a method to explore this debate
Design is usually seen as a problem-solving practice, however the focus of design is shifting
and design often engages with broader social context, asking questions and opening issues
for discussion (Mitrovi´c, 2016). Dunne & Raby (2013) use the term Speculative Design to
describe design used to stimulate discussion and debate amongst designers, industry and

157

Marije de Haas Sue Hignett, Thomas Gyuchan Jun

the public about the social, cultural and ethical implications of existing and emerging technologies (Dunne and Raby, 2013). Speculative design uses prototypes as a method of enquiry (Auger, 2013). In this research, within the context of euthanasia and dementia, design
is used as an anchor point between the different stakeholders; people with dementia, nonprofessional care-givers and professional care-givers. A piece of information design, the
timeline, was created with the aim of making the debate more accessible (Figure 1).

Figure 1. “Control in Dementia” – An interactive timeline produced for a public debate
at Pakhuis De Zwijger in Amsterdam 10 December 2018
(version shown here adapted to English and a portrait format for readability in this paper).

4. Design decisions: How the timeline was constructed
This section explains how the timeline was constructed to illustrate the problem space. The
graphic (Figure 1) was used to seek responses to the question: When is a good time to plan
death in dementia?
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4.1. Concept
Euthanasia in dementia is complex. In order to navigate the various issues related to this dilemma a kind of map was needed. Medical data, bioethical thoughts and personal accounts
were mapped into one visualisation to be easier to understand and negotiate. The map
took shape as a timeline identify the essential ‘players’ in the euthanasia for dementia debate. The timeline shows patterns and connections between the patient, the carer/lovedones and the physician. It shows the various roles these individuals play in the progress of
dementia. The information is presented as a timeline to highlight the fact that pinpointing
the ‘right time’ to die in dementia is hard, and varies for the different players.
4.1.1. Medical data
The timeline’s main visual element is the line of control. Control over the life of the person
living with dementia transfers from the patient to the carer to the professional carer over
time, meaning that the responsibility of this life is also transferred.
4.1.2. Bioethics
The timeline shows that an early diagnosis is essential to allow for essential end-of-life decision making while the patient is still in ‘control’ (Davis, 2014). The timeline introduces the
concept of biographical and biological death as described by Rachels (1986):
“… when we speak of ‘life’, we may have in mind a very different
sort of concept, one that belongs more to biography than to biology …
From the point of view of the living individual, there is nothing
important about being alive except that it enables one to have a life.”

4.1.3. Personal accounts
The timeline is dotted with elements of loss. In the first stage, before the so-called biographical death there is loss of skills and personality traits, the elements that define personality.
This ‘loss’ is individual and designed in such a way that viewers can imagine their own experiences. The items of loss after the biographical death have been labelled “perceived suffering”, and are often mentioned by carers as the type of suffering they would like to avoid at
all cost should they be diagnosed with dementia themselves. It is unclear however if this
lack of decorum is experienced as suffering by patient’s themselves (Hertogh, 2009).

5. Public debate and responses
The timeline was used as a discussion tool in a public debate about euthanasia in dementia
in Pakhuis de Zwijger in Amsterdam, December 2018. This public debate was open to the
general public but mostly attracted stakeholders in the debate. Participants were lawmakers, physicians, writers and people touched by dementia. The timeline was used as an interactive discussion tool (Figure 2), where the participants were encouraged to pinpoint the
best time to die from the perspective of patients (magenta), loved-ones (yellow) or physicians (cyan) (Figures 3 and 4). Opinions were divided and no consensus was reached. It was
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clear that the individual experiences of suffering were essential to base decisions on. One
element of loss, “loving you” received more pins than other specific moments. Time close to
a biographical death seemed the most ideal, fewer times were pinned after the biographical
death, though all three parties were represented there as well. An individual representing
the NVVE [Dutch Society for the right to die] said:
“Every case is unique, you can not talk in general terms, it is impossible to create
guidelines or say ‘this is how it should be done’, it means that close contact with a
GP, patient and loved-ones is essential”.

Figure 2. Two physicians discussing the timing issue in euthanasia in dementia at Pakhuis De Zwijger 2018.

Figure 3. Overview timeline.

160

Dying ‘on time’ in dementia

Figure 4. A topic of hot debate: “loving you” (or no longer loving you in the context of the timeline)
as a moment deemed unacceptable loss of quality of life “If I can’t remember my love, it stops”.

6. Discussion
It is important in this discussion to be aware that euthanasia requests are rarely fulfilled in
dementia, the only time euthanasia does happen in dementia is very early in the disease.
The mapping of this complex problem into a comprehensible timeline was done with the
aim of opening up debate.
In order to create a credible graphic a lot of research was done and the timeline’s accuracy
was confirmed with specialists (academics, physicians) (De Haas, Jun, & Hignett, 2019). The
danger of condensing information in one visual representation is the potential loss of nuance and details. The benefits of creating access to the debate however outweighed its dangers and allowed to open up essential discussion around the complex issue of choosing the
right time to die.
The timeline was photographed a lot and the authors have received many requests for a
copy since the event. The timeline is due to be used at a workshop as part of a government
initiative at “een tegen eenzaamheid” [together against loneliness] early 2019. The event organiser who requested a copy stated:
“It is a wonderful tool for communication to aid discussion about the responsibilities of non-professional carers and essential values that make up quality of life”.
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7. Conclusion
The euthanasia in dementia debate is at an impasse. The intention for producing a visualisation was to design a platform for reframing questions. This research has shown that there
are benefits in presenting a dilemma, such as euthanasia in dementia, in a different format.
The timeline visual has potential to aid discussion between various stakeholders, without
each party needing to be a specialist. The use of a speculation was found to spark debate,
but a caveat is the importance of boundaries whereby stakeholders are made aware of the
greater context of the problem space so that inherent bias is addressed.
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Abstract: Empathy is crucial for the wellbeing and happiness of people living with dementia
and it comes with a better understanding of symptoms and challenges of the condition. Thus,
it is important to spread awareness about dementia. Lost in Place, is an interactive installation that intends to trigger conversations and discussions about dementia by creating an
unsettling experience of lack of orientation and lack of familiarity for the audience. It uses
fog as a metaphor for losing self-identity and hidden memories. Beyond the specifics of the
case-study, the paper elaborates the process of designing an interactive installation explaining the role of four key elements namely site, content, carrier and audience. These attributes
can be generalized for understanding and designing an interactive media architecture project of this nature.
Keywords:

media architecture, interactive installation,
dementia awareness, user experience

1. Introduction
This paper is a case-study of an interactive installation that is aimed at highlighting the role
of media architecture in creating experiences to bring awareness about dementia. Considering the complex nature of challenges and symptoms of dementia, it is important to have
more conversations and discussions around the subject. ‘Lost in Place’ is one such attempt
that creates an unsettling experience for the audience in order to trigger curiosity in them
and encourage them to learn and share more about the condition.
The first part of the paper covers the definition of media architecture and precedent studies
briefly showcasing two projects that use different mediums but share a common aim of
spreading awareness via an experiential design. Next, the paper explains the ‘Lost in Place’
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case study that utilizes virtual fog as an experiential medium where fog is a metaphor of the
brain fog that people experience in dementia. The last part of the paper is the discussion
section that elaborates on the role and scope of media architecture in creating experiences
for social impact. It also gives a brief overview of the four key elements in the construction
of a media architecture project namely site, content, carrier, and audience. These key elements are explained using the context of the case-study.

2. Media architecture for dementia
People living with dementia face different challenges, not only at different stages of the condition but also at an individual level based on their residual cognitive, physical and social
skills (A Walk Through Dementia). Age-related sensory difficulties may worsen their experience of everyday living and functioning. Wandering behavior and problems with social interaction are also common challenges that affect the people with dementia. Considering these
complexities that require support and empathy it can be said that dementia awareness is
crucial not only for a caregiver but also for someone who is comparatively distant or just
lives in the neighborhood of a person living with the condition. Support and positive interactions from the surroundings can affect their well-being and happiness.
Media architecture is a field of study that is multidisciplinary combining the fields of media
design or interaction design and architecture. A formal explanation of media architecture is,
a participative and interactive approach of designing spatial experiences where interaction
design complements the aspects of architecture, and principles of human computer interaction blend with the processes of constructed places to create elements that weave
through the urban fabric and places contextual information to access and interact with, for
a meaningful user experience (Gasparini, 2013)
In this information age, media architecture creates an opportunity for urban environments
to act as a canvas fulfilling the functions of communication namely storytelling, collaboration
and problem solving in a strongly site-specific context. To express the multidisciplinary approach of media architecture, an explanation of an interactive installation called ‘Lost in
Place’ is used. Using the architectural element of the stone dome for projection of virtual
fog, “Lost in Place’ combines the principles of interaction design in a site specific context to
create an immersive experience in a spatial environment. Thus, positioning itself as a piece
of work in the field of media architecture.

3. Precedent studies
Two previous projects– (1) a walk through dementia, (2) Affinity, are examples of experiential
designs that use digital and tangible mediums to share experiences and stories of Alzheimer’s dementia.
‘A walk through dementia’, is a google cardboard app that uses virtual reality to share daily
experiences of people living with dementia, figure 1. It uses three scenarios to explain the
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symptoms of dementia that poses challenges for people in their daily interactions (A Walk
Through Dementia). With approximately more than 10,000 downloads on the google store,
‘A walk through dementia’ is still growing and creating an impact in understanding the condition and spreading awareness.

Figure 1

A walk through dementia project. A person using the virtual reality tool offered by A walk through dementia project to understand and learn about the experiences and symptoms of people living with dementia and their world view.

Figure 2

Affinity interactive light sculpture for dementia awareness month 2015, Melbourne
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‘Affinity’ is an interactive light sculpture that was conceptualized and built by the artist Amigo
in collaboration with creative technology agency S1T2, figure 2. It explores the importance
of memories and the devastating impact of losing them by creating a networked installation
with sixty orbs with changing colors of lights signifying the occurrence and absence of a
memory. By spreading a purple light through all the orbs when there is no longer an engagement ‘Affinity’ emphasizes on how the memories are lost. It was installed at Vivid 2015,
and being visited by 424,270 people for an average of eleven minutes throughout the festival, it is considered as one of the most popular interactive installations to date (The Creative
Agency Blog | S1T2). Thus, successfully meeting its goal to get audience attention around
the topic of memory loss caused by Alzheimer’s dementia.
These two projects provide a glimpse into diversity of mediums and multitude of possibilities that can be explored to encourage people to experience, question, think and talk about
various experiences of living with dementia.

4. Lost in Place: Conceptualization
‘Lost in Place’, is an interactive experience designed to be installed at Ilm river, Weimar, Germany. This project was undertaken as a studio project for the first semester at Bauhaus
University, Weimar. ’Lost in Place’ explores the experience of being surrounded by fog as a
metaphor for brain-fog experienced in dementia. An attempt is made to symbolically present, the idea of losing self-identity and a restless effort to find it back by allowing viewers to
use hand gestures to clear the fog on their visual imagery. Viewer’s efforts are rendered
useless as the image gets covered with fog again within a few seconds of stillness. This project was not designed with an aim to create a simulation of a real experience of struggles of
dementia like ‘A walk through dementia’ but was done with an intention to shake the user’s
cognition with an immersive experience using uncomfortable imagery of orientation, clumsy
noise and lack to clarity to make them curious to learn more about the condition.

4.1 Experience Interface
Content delivery for experience interface was structured in three layers, a backdrop of surrounding imagery, a layer with the live camera capture of the viewer and the top layer of virtual fog, figure 3. With user movement, the fog was cleared revealing the camera feed,
which was called defogging. In a defined time-frame of less than a second, fogging would reoccur, occluding the user image. Intention of this backdrop was to generate an image or environment where the experience of unfamiliarity within a familiar space can be created by
exploring different angles and perspectives making the audience uncomfortable by vivid
and disoriented imaginary. This was done by live video capture of the space with an external
camera that was kept floating on the water surface.
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Figure 3

An illustration explaining the concept of the experience interface that presents the idea of layering of
fog with the user camera view and the backdrop of surrounding space.

4.2 QR interface
QR codes were placed at each end of the installation. These QR codes would function as an
access point for the information portal that shares information and offers opportunities of
user participation for spreading awareness about dementia, figure 4.

Dementia is not
exclusi vely a problem
of the d eveloped
world , Julie Bishop

Dementia is not
exclusively a problem
of the developed
world , Julie Bishop

www.dementiainfo.com

www.dementiainfo.com

Figure 4

An illustration presenting the phase of reading the QR code in the interaction flow.

4.3 Information Access
QR code would link to a website that would be a guide for user stories, recent research and
publications on the topic, and links to organizations associated with care for people living
with dementia. It would also provide opportunities for users to get involved by volunteering,
donating or sharing the message, figure 5, 6. The design of an independent website was not
a core aspect of the project and could be replaced by an existing website of Alzheimer
awareness if permissions were granted.
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Figure 5

A wireframe presentation of the basic categories of information on the portal that can be accessed via
the QR code

Figure 6

A wireframe presentation of the interface to get involved in by volunteering, making a donation or
sharing the message with others.

5. Lost in Place: Execution
Physical setup for experience interface constituted of a projector, a camera to capture user
video stream, a computer system to run the code, and an external camera to create the
backdrop for the disorienting imagery, figure 7.
Experience interface was developed in processing software, figure 8. Beginning with the
basic feature of camera capture, the code was built up, to include the time-based forming of
the virtual fog and clearing of the fog using motion capture functionality in the processing
software. Mimicking the wiping off gesture, i.e., clearing of the fog, would reveal user’s mirror view extracted from the camera capture. To emphasize the experience of feeling disoriented, an external camera floating on the nearby water surface was connected to create a
fluid and vivid imagery of the surrounding space seen from an unfamiliar angle, figure 9, 10,
11.
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Projector

Camera to
capture user
video

System to run
the code
Camera capture
surrounding space

Placed on ﬂoating water.
Can be Ilm river

Figure 7

An illustration presenting the physical setup and components involved in building the installation.

Figure 8

A snapshot of the work in progress on the processing code.
Testing the code with a colleague to see if it works.
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Figure 9

Testing the setup of the installation with a colleague.

Figure 10 installing the setup in a studio space at the university.
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Figure 11 Snapshot of a person interacting with the installation in the studio space at the university

6. Discussion
The purpose of presenting this case study is to highlight the process of conceptualization
and execution of an interactive installation aimed at creating awareness about dementia.
However, beyond the specifics of the “lost in place’ project, the paper espouses on how can
we use art and media architecture for generating social awareness about a specific topic,
and what are the attributes that may define a process in constructing such projects? Learnings from the ‘Lost in place’ case study, that can have implications for experiential design
projects can be broken down into four key aspects – site, content, carrier and audience
(Wouters, 2012) .These four aspects are briefly described in the following section of the paper.

6.1 Site
Site selection for an installation design is crucial as it builds the context for the user experience (Wouters, 2012). In the case of ‘Lost in Place’, conceptualizing the installation in the
park by the Ilm river not only gave the opportunity to explore a fog screen for projection but
also offered a complementing backdrop for the experience. Unfortunately, due to lack of
funding and feasibility issues the installation still waits to be presented in the conceptualized context. The importance of the site in this project was realized more so when it was initially presented in an enclosed studio space rather than the proposed site of installation by
the Ilm river. If ‘Lost in Place’ was installed in the park and the experience was weaved in a
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general day to day experience of visiting the park rather than visiting a separate space, intentionally to interact with the project, it would not only result in a vastly different experience but would also have been more accessible to a diverse audience. As a future scope,
with some funding opportunities, the project will be installed in the designed context to examine its impact to the audience.

6.2 Content
Content is another crucial aspect involving storytelling and sharing experiences (Wouters,
2012).Content is rooted in research. As one gets close to the actual user stories, the ideas
to share those stories get more realistic. For instance, in case of ‘Affinity’, the project used
audio-visual methods of interaction to create an immersive experience. In case of ‘Lost in
Place’ the research involved learning about the feelings of people living with dementia. Considering the limited project duration, online resources were used instead of doing a field
study. One of the best ways to understand feelings is poetry and so poetry written by and
for people with dementia were referenced. One poem that encapsulated the emotions aptly
was “The Fog” (Ang, 2018) written by Neil Ang.
“I sigh in frustration and look to the skies but I see nothing.
Just darkness. Not the total black, the absence of light brought on by the spinning
of the sun, the darkness that signifies rest, rejuvenation ,
No. no, just a faint black, a charcoal blackish grey brought on by a fog;
I glance around but I have no clue where I am. The fog is too thick. I know that
there's something beyond the fog. Um, big ball of fire burning in the sky. Sun. That's
what it's called. “ (Ang, 2018)

This poetry triggered the idea of using fog as an element of exploration. Also, another challenge with creating a narrative from the content, is to identify the methods that can be used
to materialize the subtle feelings and stories in order to create an experience that may be
uncomfortable but thought provoking.

6.3 Carrier
Carrier, would be referred to as the tangible materials that are used in building the installations (Wouters, 2012).There are two different categories for carrier, one is front facing that
is the medium on what the experiences are built on and the other is back end that involves
tools and technologies used to make the installation function the way it is supposed to. Carrier as a front facing element plays an important role in how the audience interacts with the
installation, for example in the case of ’Lost in Place’, the fog screen for projection would be
considered as a front facing carrier while the processing code, camera to capture user view
and the external camera kept floating on the water would fall under the category of
backend carriers. Front facing carriers are important in how the message gets communicated and how immersive the experience can be, while back end carriers define the aspect
of usability of the tools and feasibility of executing the concept. A mismatch between any
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one of the two can result in technical glitches that can adversely affect the quality of the experience.

6.4 Audience
The most important aspect of the four is the audience. When installed in a public space, an
installation caters to diverse set of audiences. How can an experience be meaningful for
someone in their sixties and yet be enjoyable for a kid? In the case of ’Lost in Place’ this was
achieved by dividing the interaction in two phases namely experience and information. Interacting with fog, which can be playful for kids was intended to layer in itself a deeper
meaning for adults. Adults interacting with the installation could perceive the underlying
metaphor and use the QR code to access further information on the topic. This technique
of offering a playful experience with a subtly layered message is a successful method in creating an inclusive experience.

7. Future Work
Understanding the importance of site and context in a project like ‘Lost in Place’, we aim at
finding funding opportunities to install the project at the Ilm park in future. Further work will
also involve a documentation of the analysis extracted from the reactions and insights from
the audience and an evaluation of the impact created by the installation.

8. Conclusion
This paper is an attempt to highlight the role of experiential design projects to bring awareness by creating and sharing an experience to the audience in order to encourage them to
learn more about dementia to be more sensitive and empathetic.
It uses the case study of the project ‘Lost in Place’, an interactive installation that explores
fog as an element to create an unsettling and obscure experience for the audience to trigger conversation about the subject. Giving a walk-through in the design and development of
the installation, the paper elaborates four key elements of the decision-making process,
namely, site, content, carrier, and audience – that can be generalized for interactive media
architecture projects of this nature. The paper also stresses on the importance of media architecture and its potential to contribute by bringing awareness, thus indirectly impacting
on the well-being and happiness of people living with dementia.
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Abstract: The Zeitgeist project asks what role design students can play in enhancing creative
endeavours and wellbeing of residents through an intergenerational co-design programme.
Between Spring 2018 and Summer 2019, Zeitgeist brought together undergraduate design
students and residents of long-term care homes for a project that challenged them to codesign publications that focused on the life experiences, stories and knowledge of the residents and emphasized an intergenerational exchange between two very different groups of
people that could have a tangible, positive impact upon each other.
It is often the case that residents in long-term care homes face issues of social isolation and
diminishment of personal identity. In care homes opportunities for genuine creative and
personal expression tend to be limited due to limited resources and a focus on medical priorities. It’s not unusual for residents to feel like they no longer have anything to contribute
to society, that their story has closed and they no longer feel challenged, which can lead to
cognitive decline.
Design students are predominately young and tend to have limited life experience, with
many still living at home and unsure about what direction they want their life to take.
Zeitgeist looked to explore the possible benefits of a reciprocal relationship between the two
parties by engaging participants in a range of creative activities that would allow for a mutual
exchange of information and skills. This project uniquely positions an art and design university as a community partner for developing new approaches to enhance the wellbeing of
seniors.
Keywords: storytelling; intergenerational exchange; communication design; codesign;
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1. Introduction
Residents of long-term care homes often have vast and rich experiences of different cultures, living environments and historical contexts. However, what they lack is the opportunity for creative expression and social engagement (Brownie et al. 2014).
Design students possess the skills to channel narratives, themes and data into visual materials, while frequently possessing strong technical, verbal communication and collaborative
research skills. What they often lack is meaningful opportunities to use their skills beyond a
simulated classroom environment.
Zeitgeist Vancouver is a new program model which brings together students within a university-level communication design course, with residents of long-term care homes to collaboratively co-design and co-write mini publications featuring resident stories, experiences and
opinions. Through an intergenerational exchange these seemingly disparate groups of people come together to enhance each other’s learning and social experience, and in many
cases, find surprising connections.

Figure 1
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Students and residents engage in creative activities during a content generation session.
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Before the program, some students had limited experience of interacting with older adults
and this project served to challenge many of their preconceived notions of what interactions with the elderly would be like.
After the project, many of the students expressed an interest in pursuing a career in designing for an aging population, due to feeling more connected to and having gained an understanding of the needs of elderly people. Some also commented that they felt rewarded by
the work they had produced during the project by creating work with a tangible emotional
aspect on a person they had created a connection with, something they considered more
rewarding than creating, often superficial, visual design.
The publications created through this process not only document the resident stories, but
also illustrate the serendipitous creativity, bonds and new meanings that can be formed
when two unlikely groups of people are brought together.

2. Description of Design Proposal
The design submission includes 10 physical, Risograph printed publications co-created by
students and residents participating in the Zeitgeist Vancouver program. These publications
were created through two rounds of the program, each with approximately 18 participating
undergraduate communication design students and 15 residents living in a long-term care
home. Each publication was produced by a team of 2–3 residents and 2–3 students, over
the course of 6, 1-hour visits with each other.

Figure 2

A selection of student and resident publications.
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Figure 3

A spread from a finished publication in which students described their impressions of the residents.

The Zeitgeist Vancouver program first focused on creating a bond and building trust between
residents and students by having them participate in Getting to Know Me activities. Once
this relationship had been established the focused shifted to content generation during
which students designed creative prompts and probes for residents to respond to. A wide
range of content was generated that was then synthesized by the students and focused into
consistent themes for visual exploration before this content was taking back to residents for
consultation. Finally, a celebration event was held to share the final publications with all of
the participants.
“The most memorable and rewarding aspect of this project is that we get to listen
to the different life experiences from each resident and learning from them and
getting life advice from them.” (Student response in post-project interview)

The students were asked to implement the Design + Storytelling framework (Gausepohl,
Winchester, Smith-Jackson et al. 2016) that could allow them to use narrative analysis to pull
together consistent themes from the information gathered, but we observed that the students tended not to follow a chronological, or linear approach to information-gathering, instead covering a wide range of topics. For example, residents would be asked their views on
the importance of respect, before being asked express their thoughts on sharks, or respond
to tactile or sensory prompts such as textures and smells.
The response to the project from residents was overwhelmingly positive and when asked in
a post-project interview about the most rewarding aspect of participating one resident responded, “Another look at the younger generation, what is going on with them and to see
that they are with us, there is no separation between the ages, we are all the same.”
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Figure 4

Illustration from student and resident publication. The caption underneath reads, “David likes the smell
after the rain, and he likes the smell of roses and lilac. Since he was a carpenter, he likes the smell of
fresh cut wood, especially pine.”

Figure 5

Illustration from student and resident publication. The caption underneath reads,
“John, the Polish soldier who Vera fancied, was a great quick stepper himself so he mustered
up the courage to ask her for a dance, and she threw him a bright smile and accepted.
This probably broke a few hearts, but who is to stand in the way of love right?
She remembers her first date with John to be short, simple and sweet, just walking
in the park holding hands. Maybe a cheeky kiss or two, but a lady never kisses and tells.”
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3. Complementary Data Description
These publications are the tangible output from the program, however notably the intergenerational exchange and creative process through which these were developed was of great
significance and impact to both sets of participants. Following the conclusion of the program, residents received copies of these publications to share with other residents, care
home staff, family and friends. The opportunity to share their publication within their locality
allowed the opportunity for residents to make meaningful contributions to local culture
(Kerchof 2015).

Figure 6

Students and residents engage in storytelling session following the completion of the project.
Groups decided individually how they would like to tell their story, often with residents and
students taking turns to read directly from the magazine, or sharing anecdotal information
about the relationship that had developed.
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Abstract: One of the main problems with dementia is a failing communication ability, creating misunderstandings between the experiential and emotional world of the person with
dementia and the guidance by the care providers in a neuro clinic or in a residential care
facility. Secondly, the emotional heaviness and depression that accompanies the illness is an
additional burden for people with dementia and their loved ones. These two aspects: communication failure about the emotional life and the depressing forces of the disease, are
addressed in the present design. Who am I today? is a set of badges depicting a range of
characters representing emotions. The intention is that persons with dementia express their
feelings and state of mind by selecting a suitable badge. Thus making an opening to gain
insight into their emotional world in a humorous yet respectful way so care providers can
respond better to the experiences of the people suffering from dementia, with well-being as
a result.
Keywords: communication; humour; semantics; environmental psychology

1. Introduction
Who am I today? was conceived after four months of participation in the neuro clinic of the
ZNA hospital and in the residential care facility Cadiz both in Antwerp Belgium, between November 2018 and March 2019. I was an informal caregiver for my husband who was suffering from Alzheimer's and I accompanied him daily. As such I have experienced that a lack of
empathy of the care providers due to the residents' failing communication ability is a major
obstacle to the well-being of these people. Forgetting words, using incorrect words and difficulties to understand the language of care providers is one of the main problems with dementia. This creates misunderstandings between the experiential and emotional worlds of
the persons suffering from dementia and the guidance by the care providers, with apathetic
or even aggressive reactions as a result.
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In addition, I saw that the disease also caused hilarious moments, whereby laughter was a
beneficial remedy for the daily burden, powerlessness and hopelessness to which my husband, myself and our fellow sufferers were subjected. In order to alleviate this heaviness, a
playful humorous approach to the communication problem was chosen. Because of the
beautiful drawings and the attractive implementation of the badges, the humour is not derogatory. The humour lies mainly with the caregivers who are disarmed and moved by it, so
that they become motivated to acknowledge the residents' feelings and respond effectively
to them.

2. The Design
The presented prototype contains 20 badges with simple drawn characters that are composed of combinations of basic emotions and that are represented in primary colours. A
wall rack with brackets organizes the badges clearly where they can easily be removed and
put back. The drawings are printed on non-tearable, washable paper, 12cm height and
10cm width in size. At the top of the badge is a hanger. Verso is printed a short text about
the emotion and what the care provider can do to improve the resident's feeling. The badge
can either be shown via the hanger attached to clothing, belt, wheelchair, door handle or
other carrier, or be placed upright on a table or other flat surface. The choice in the way the
badge is shown is kept as free as possible, from discreet (only visible to certain care providers in the private room) to manifest (visible to everyone anytime on clothing, personal bag,
or wheelchair).

Figure 1
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Use the badge as a hanger or placed upright on a flat surface.
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3. How it works
The residents of a neuro clinic or a residential care facility express their feelings and state of
mind by carrying or positioning a badge depicting a personality that expresses an emotion.
Offered on a rack on the wall the residents can choose one themselves or a regular voluntary carer such as a family member or friend can choose one for them on the basis of an
event that affected them that day or moment. For instance the experience: “someone with a
sharp object came to me, making me afraid of being injured”, is expressed by The Wounded
Soldier badge. The emotion is: “someone hurt me. I feel badly treated”. The request for the
care provider could be: “please hear my complaint, so it can’t happen again”. By asking residents about the character of choice, or reading the information on the back of the badge,
an opening can be found to gain insight into their needs and respond accordingly. The
badges are best offered on a rack at a fixed point in the institution, in a quiet location but
not too far from the common areas. Using multiple badges per person, as well as changing
badges during the day is possible. After use, the badges are returned to the rack.

4. Emotion, semantics and colour
The proposed twenty emotions and their accompanying characters were selected and compiled based on the work of environmental psychologists Mehrabian & Russell (1974). In their
Bio-informational theory, cognitive processes are linked to neural connections in the brain,
that have laid their basis in evolution. According to this theory, supported by considerable
empirical research, emotions are networks of information - stimulus, response, and semantic concepts - that are connected by associations (Lang et al, 1993). The tendency to respond to a stimulus and its physiological manifestations are linked to nodes in the brain
that represent properties of emotion-provoking stimuli. In such a way that fundamental
characteristics of the stimulus such as colour and shape can influence the emotional response (Detenber & Reeves, 1996). Moods or emotional states are minor divisions, which
are determined by their place within the 3-dimensional coordinate space of Pleasure, Dominance and Arousal (hereafter referred to as PDA).
The meaning of the characters and their related emotions are more easily recognized and
understood by meaningfully linking them to colours. Research has shown that short-term
memory, which is the first to be impaired in Alzheimer's patients, can still function due to
specific use of a lively colour coding of their surroundings (Cernin et al., 2003). A possible
explanation for this could be that people can retain or remember events, functions and
meaning better if they are linked to emotions (Buijssen, 2007). Colour is a strong emotional
transferor, causing better imprinting on the persons with dementia with better understanding as a result. It seems likely that the colour code will work optimally if it supports the
meaning or emotion.
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The colour theory of Genetic Semantics (Alpaerts, 2018) seems best suited to achieve the
intended effect. This theory assumes an innate language structure and makes logical connections between colours, meaning and emotional effect in accordance with the functioning
of the nervous system and the brain. Genetic Semantics explains the giving of meaning from
innate structures of information processing and uses, similar to the Bio-informational theory, a spatial classification system, a coordinate system in which opposites can be placed in
three dimensions. Ideas get a codon code (a combination of three digits), denoting their location within the coordinate system. The same applies to the primary colours, which, by virtue of their dimensional properties, occupy a fixed place in the semantic space and thereby
acquire a codon code and a meaning.
Given that the Bio-Informational theory and Genetic Semantics use an identical dimensional
model, a conversion from emotion to semantic codon code to primary colour is feasible.
The proposed twenty emotions are each compositions of two basic emotions and consequently combine two primary colours. We elaborate on two characters (See figure 2).
-P +D -A
000
blue
disdainful
disgust
indifferent
unconcerned

-P +D +A

-P -D -A

-P -D +A

+P +D -A

+P +D +A

+P -D -A

+P -D +A

001
black
angry
hostile
violent

010
green
bored
fatigued
inhibited
sad

011
purple
aghast
anxious
distressed
hungry
insecure
puzzled

100
brown
comfortable
relaxed
satisfied

101
red
admired
bold
dignified
elated
excited
exuberant
happy
surprised

110
white
docile
sleepy

111
yellow
amazed
curious
dependent
grateful
loved
respectful

Table 1

The conversion of the PDA values and associated emotions,
via the codon code from Genetic Semantics to the primary colours.

Figure 2

Characters the Protester and the Wounded Soldier.
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Character the Protester is the personality that expresses anger. It is a combination of emotions: angry (BLACK) + bold (RED). In the study by Eva Heller into the effect of colors (1989),
55% of the respondents chose red and 15% black for the keyword anger. Black-on-red is a
rebellious color combination (compare the iconic image of Che Guevara).
The Wounded Soldier pictures being hurt, a combination of contempt (BLUE) + excited
(RED). Both emotions making part of the act of hurting someone. The colour combination
blue-on-red is dominantly used in the logos of butchers.

5. The characters
List of the 20 characters with their basic emotions and colours, supplemented with a description of the emotional state and the request to the care provider.
1. The Naked: docile (WHITE) + hostile (BLACK).
Feeling uncovered and exposed in a hostile environment.
Please care for my dignity and privacy.
2. The Victim: hostile (BLACK) + indifferent (BLUE).
Feeling deeply sad and down. Please comfort me, hold me.
3. The Sailor: disgust (BLUE) + hungry (PURPLE).
Feeling ill, nausea, not hungry.
Please let me lay down in my bed and don’t force me to eat.
4. The Prisoner: hostile (BLACK) + inhibited (GREEN).
I want to break out, but I can’t find the way.
Please let someone take me out, away from this place.
5. The Worshipper: elated (RED) + loved, grateful (YELLOW).
Feeling just plain happy and grateful. Thank you for your warm care.
6. The Ms/Mr Feelgood: sleepy (WHITE) + comfortable (BROWN).
Feeling relaxed, no fears or dangers. Please I’m in for a chat or a massage.
7. The Tightrope Walker: violent (BLACK) + anxious (PURPLE).
Afraid of falling. Please help me with getting up, walking, …
8. The Tortured: violent (BLACK) + anxious (PURPLE).
I feel pain. Please relieve me.
9. The Scared: anxious (PURPLE) + fatigued (GREEN).
Feeling so afraid, can’t explain why or for what.
Please do something to dispel the fear.
10. The Protester: angry (BLACK) + bold (RED).
Someone made me so angry, I could kill that person.
Don’t come near and don’t touch me!
11. The Lord of Castle: relaxed (BROWN) + indifferent (BLUE).
You can’t touch me, so don’t try. I have nothing to do with the lot of you.
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12. The Horny: hungry (PURPLE) + aroused (RED).
I feel horny. Looking for a partner :)
13. The Roman Senator: satisfied (BROWN) + fatigued (GREEN).
I have a great appetite for food.
Please can I have a cookie or something hearty.
14. The Detective: hostile (BLACK) + curious (YELLOW).
I try to figure out what is going on here.
It probably is something unlawful. Let me continue my investigation.
15. The Labyrinth Dweller: puzzled (PURPLE) + fatigued (GREEN).
I can’t find my room back. In fact, don’t know anything anymore.
Please talk to me! Bring me to my room.
16. The King: dignified (RED) + angry (BLACK).
People should respect me for who I am and what I want.
Treat me with dignity, and take my requests seriously.
17. The Wounded Soldier: contempt (BLUE) + excited (RED).
Somebody hurt me. I feel badly treated.
Please hear my complaint, so it can’t happen again.
18. The Waiter: annoyed (GREEN) + inhibited (GREEN).
Feeling bored having to wait all the time for someone or something.
Please stop letting me waiting.
19. The Chimney Sweep: hostile (BLACK) + disgust (BLUE).
Feeling dirty and that's unpleasant. Please can someone clean me up?
20. The Partygoer: cheerful (YELLOW) + crazy (PURPLE).
I feel excited over something good that happened to me.
Let’s have a party!

6. The target group
Who am I today? can be used both in a neuro clinic and in a residential care facility. Most of
the people with early to moderate dementia are able to use the tool themselves. When the
condition deteriorates, the caregivers close to the residents, can take over the choice of
badges. The residents can already be made familiar with the tool from the start of their admission, so that the tool is more likely to be helpful as the dementia worsens.

7. The future
The design proposed here is one of the many possible versions. Tests must be performed
at various points:
— The characters, the connected emotions and the colours;
— The outer shape of the badge, the drawings, the hanger;
— How the badges are offered locally;
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— How the residents respond;
— How the care providers respond.
Care providers are encouraged to test Who am I today? in their neuro clinic or residential
care facility. Contact the author at inez.michiels@gmail.com.
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