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Abstract
Dementia is expected to become increasingly prevalent, with some estimates
suggesting that the number of people with dementia (PWDem) will reach
115.4 million by 2050 (Prince et al., 2013). Due to the diverse and complex
needs of PWDem, this poses significant challenges in providing appropriate
built environments for this group. A Human Factors and Ergonomics (HFE)
approach may be useful in designing built environments for PWDem,
including care environments, as it focuses on the needs, limitations and
abilities of users. Personas represent the needs of archetypal users and may
therefore be useful in supporting this approach to design.
The results of a systematic literature review indicated that HFE did not
appear to have been widely used in this area previously, but that such an
approach was likely to be useful in designing dementia care homes.
Evidence-based dementia personas were therefore developed, with the
intention of these being used as a discussion tool to encourage stakeholders
to consider the needs, limitations and abilities of PWDem when designing
new dementia care environments. The initial personas were based on the
findings of a literature review, and a scoping study which looked at activities
of daily living (ADLs) for PWDem. Feedback was sought on these personas
during a focus group and interviews with stakeholders. The personas were
then subject to several iterations based on the findings of this study and
further feedback from design and healthcare professionals. The final
personas were validated during a third study. The results of this study
suggested that the personas were helpful and engaging, and that they were
likely to be useful in designing for PWDem. During a final study, the personas
were successfully applied to the re-design of a Victorian terraced house for
PWDem, indicating that the personas are useful in supporting an HFE
approach to the design of built environments for PWDem.
This research addressed some of the issues associated with providing
appropriate care environments for PWDem through the development of a set
of personas to support the use of HFE in this context and showed that these
personas can be successfully used for this purpose. Further research into the
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use of dementia personas is recommended, particularly in relation to areas
such as using personas in care delivery and in the design of other built
environments for PWDem.
Keywords: dementia, personas, Human Factors and Ergonomics (HFE),
design, built environment
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Glossary of terms and abbreviations
Activities of daily living – ADLs
Activities that are considered essential to daily life. Often thought to include
activities such as dressing, eating, toileting, mobility, and bathing
Addenbrooke’s Cognitive Examination – ACE-III
Test used to assess cognitive impairment in dementia; recommended by the
Alzheimer’s Society for use in memory clinics
Alzheimer’s Disease
Most common form of dementia; symptoms include difficulties with memory
and communication
Abbreviated Mental Test (Score) – AMT(S)
Test used to detect cognitive impairment; recommended by the Alzheimer’s
Society for use in primary care, acute care, and care home settings
Bright light therapy – BLT
Exposure to bright light with the intention of reducing sundowning behaviours
and improving sleep patterns
Behavioural and psychological symptoms of dementia – BPSD
May also be referred to as neuropsychiatric symptoms; refers to symptoms
including agitation, depression, and anxiety
Care Quality Commission – CQC
Regulates health and social care providers in England
Dementia with Lewy Bodies
A form of dementia that often causes people to experience visual
hallucinations; other symptoms can include problems with attention, visuospatial abilities, and depth perception
Frontotemporal dementia – FTD
May also be referred to as Pick’s disease. There are three main types of FTD:
behavioural variant, progressive non-fluent aphasia, and semantic dementia.
The behavioural variant of FTD is characterised by personality changes
including losing inhibitions and lacking empathy for others. Progressive nonfluent aphasia and semantic dementia both cause difficulties with language
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Health Building Notes – HBN
Documents produced by the Department of Health and Social Care (UK) that
provide guidance on planning and designing healthcare buildings and
adapting existing healthcare buildings
Human Factors/Ergonomics – HFE
Discipline that explores interactions between humans and systems with a
view to improving systems and their components (e.g. tasks) to ensure that
they account for users’ needs, abilities and limitations
Instrumental activities of daily living – IADLs
Activities that are considered important to daily life, rather than essential.
Often thought to include activities such as shopping, cooking, managing
money, and managing medications
Interpretative phenomenological analysis – IPA
A qualitative form of data analysis that aims to explore and contextualise
participants’ perspectives within data whilst making sense of them
Mini-Mental State Exam – MMSE
Test used to assess cognitive impairment in dementia; recommended by the
Alzheimer’s Society for use in memory clinics
Mixed Methods Appraisal Tool – MMAT
A checklist designed to appraise the methodological quality of studies in a
literature review; can be used to assess qualitative, quantitative and mixed
method studies
Montreal Cognitive Assessment – MoCA
Test used to assess cognitive impairment in dementia; recommended by the
Alzheimer’s Society for use in memory clinics and care homes
Parkinson’s dementia
A form of dementia that affects those with an earlier diagnosis of Parkinson’s
disease. Symptoms can include visual hallucinations, difficulties with visuospatial abilities, delusions, and muffled speech
People with dementia – PWDem
People living with any form of dementia; considered to be less stigmatising
than terms such as “dementia sufferer” or “demented”
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Principal component analysis – PCA
A quantitative form of data analysis that can be used to initially identify
relationships between variables and make large datasets more manageable
and meaningful
Special care unit – SCU
A unit (often in a care home) set aside specifically for residents living with
dementia
Sundowning
Behaviours or symptoms such as agitation, aggression and confusion that
occur during the evening; may be linked to disrupted circadian rhythms and is
more common in the middle to later stages of dementia
Vascular dementia
A form of dementia which can cause symptoms such as experiencing
problems with planning and organising as well as difficulties with following
instructions and concentrating
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1. Introduction
Dementia is predicted to become increasingly prevalent in the future
(Ferri et al., 2005; Prince et al., 2013). This presents problems in caring for
people with dementia (PWDem) and providing suitable environments in
which care can take place. Studies have shown that the environment in
which PWDem live and receive their care can contribute towards the
management of their illness (Day, Carreon, & Stump, 2000). Human Factors
and Ergonomics (HFE) principles have been identified as a potentially useful
approach towards the design of care environments, due to their emphasis on
designing for users rather than requiring users to adapt to an environment.
Personas representing PWDem are likely to be useful in supporting an HFE
approach to dementia design as they can be used to represent users’ needs
and characteristics (Ferreira, Barbosa, & Conte, 2016). This thesis therefore
explores the development of a series of dementia personas that are intended
to support the use of an HFE approach to designing dementia care
environments. The work focuses specifically on built environments for
PWDem as part of health and social care within the UK. This chapter sets out
the context in which this work was undertaken.

1.1 Dementia
The global population is ageing. It is expected that by the year 2050,
the number of people aged 80 years and over globally will reach 395 million,
and the number of older people (those aged 65 years and over) will
outnumber people under the age of 14 years (World Health Organisation,
2012b). In Britain, the 2001 census showed that there were 8.3 million people
over the age of 65 living in England and Wales (Government Office for
Science, 2015). By the time of the 2011 census, this had risen to 9.2 million,
or 16% of the population (Government Office for Science, 2015). The number
of older people (those aged over 65) across England and Wales is expected
to continue to rise, and by 2030, estimates suggest that this age group may
account for 21% of the population; by 2040, this age group is predicted to
make up 23% of the population (Government Office for Science, 2015). This
is leading to increased difficulties with providing care for the elderly. One
area in which this is particularly problematic is when it comes to dementia,
16

which largely affects older people. Dementia refers to a group of neurological
disorders that can cause symptoms such as confusion, agitation and
communication problems (McKhann et al., 2011). Dementia is a huge global
problem that is growing in prevalence. In 2010, there were an estimated 35.6
million people with dementia (PWDem) across the world (Prince et al., 2013),
a figure which is expected to double every twenty years (Ferri et al., 2005;
Prince et al., 2013). Some estimates suggest that by 2050, there may be as
many as 115.4 million PWDem worldwide (Prince et al., 2013). It was
predicted that there were likely to be around 850,000 PWDem living in the
UK in 2015, and that this may increase to 1 million PWDem by 2025, and 2
million PWDem by 2051 (Prince et al., 2014b). The Prime Minister’s (David
Cameron) Challenge on Dementia 2020 aims to address this issue by
improving dementia care and treatment in the UK, and by increasing
awareness amongst the public of the challenges that PWDem face as a
result of their condition (Department of Health, 2015b).
There are many different types of dementia, the most common of these
being Alzheimer’s disease, followed by vascular dementia, dementia with
Lewy bodies and fronto-temporal dementia (Meulen, 2004). Dementia causes
many different problems at different stages of the disease; these not only
involve the behavioural and psychological symptoms of dementia (BPSD)
such as agitation and aggression, but physical and cognitive changes too
(McKhann et al., 2011). Symptoms of cognitive decline related to dementia
often involve memory loss but can also include problems with verbal
communication (Lindholm, 2008). Additionally, as dementia progresses and
people get older, they may find that they develop sensory impairments, which
can exacerbate existing problems with cognitive and functional decline (M. Y.
Lin et al., 2004). Functional decline as a result of dementia can lead to
people having difficulties in performing activities of daily living (ADLs) and
instrumental activities of daily living (IADLs). ADLs are activities that are
considered to be essential to day to day life, and are generally thought to
include activities such as eating, dressing and toileting, although there are
some variations in this (for example, Galasko et al., 1997; Katz, Down, Cash,
& Grotz, 1970). IADLs on the other hand, while important tasks, are those
17

that are not considered to be essential such as cooking and grocery
shopping (for example, Cromwell, Eagar, & Poulos, 2003; Lawton & Brody,
1969). Engagement in these activities (IADLs) is thought to be important
because it can contribute to wellbeing and independence (Brooker & Duce,
2000; Wallhagen, Strawbridge, Shema, Kurata, & Kaplan, 2001).

1.1.1 Dementia care strategies
Various organisations have put forward dementia care strategies that
aim to address the issues that dementia poses. On a global level, the World
Health Organisation (WHO) has highlighted the significant economic
challenges associated with dementia; they estimate that globally, US$604
billion is spent every year on dementia care, and that this cost is expected to
rise more quickly than the prevalence of dementia (World Health
Organisation, 2012a). It has noted been that individual countries need to
incorporate dementia into their public health agendas, and that coordinated
action is needed across different levels (for example, globally, nationally and
locally) and with different stakeholders (for example, governments, health
services, care providers and PWDem) to improve dementia care (World
Health Organisation, 2012a). The WHO stresses that immediate action is
required in order to improve the lives of PWDem across the world, through
making dementia a health and social care priority, increasing awareness and
understanding of dementia, and by improving care and support services for
PWDem (World Health Organisation, 2012a).
Within the UK, the Prime Minister’s (David Cameron) Challenge on
Dementia 2020 (Department of Health, 2015b) aims to ensure that by the
year 2020, England will be the most advanced country in the world in terms
of dementia care, dementia research, and dementia awareness (Department
of Health, 2015b). As part of this commitment, NHS Improvement has set out
an evidence-based dementia assessment and improvement framework to
support hospitals in providing outstanding care for PWDem; one of the key
components of this framework is person-centred care (NHS Improvement,
2017). This type of care recognises the personhood of the care recipient in all
elements of care (Edvardsson, Winblad, & Sandman, 2008). Person-centred
care is recommended as an approach to dementia care (Chenoweth et al.,
18

2009; Edvardsson et al., 2008; NHS Improvement, 2017; NICE, 2018; Prince,
Comas-Herrera, Knapp, Guerchet, & Karagiannidou, 2016), and is thought to
support people in living well with dementia (Prince et al., 2016). A recent
review by the Care Quality Commission (Care Quality Commission, 2014)
recognised that while progress is being made in dementia care, and that
there are hospitals and care homes in England that are currently providing
excellent dementia care, there are also care providers that do not currently
meet this standard (Care Quality Commission, 2014). This highlights the
need for improvement and standardisation of care across different providers
and stakeholders, to ensure that all PWDem are able to access care and
support that is of a high standard (Care Quality Commission, 2014).

1.1.2 Dementia and the built environment
The increase in dementia prevalence and symptoms associated with
dementia also poses challenges in terms of the built environment. While
some PWDem may be able to stay in their own homes, there are many who
cannot live alone safely (Amjad, Roth, Samus, Yasar, & Wolff, 2016). This
may be because their dementia is too severe for them to be able to live
independently, or because their friends or family are unable to care for them.
Reasons for this can include work commitments, children, other caring
responsibilities, or potential family carers struggling with their own ill health
(Marengoni et al., 2011).
An alternative option for long term dementia care is to move into a care home.
However, this can also lead to problems. In the UK, although the number of
dementia care homes is rising, PWDem are still at risk of being placed in
non-specialist care homes because of a lack of care homes that are
specifically designed to accommodate PWDem. This means that many
PWDem may be in environments that have not been specifically designed or
adapted to suit their needs. Care staff in non-specialist homes may lack
dementia specific knowledge and find it difficult to care for PWDem. This can
lead to problems such as those raised by Kitwood (Miner Salari, 2005), who
suggested that PWDem are often subject to a “malignant social psychology”.
This means that staff without adequate training may infantilise PWDem,
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treating them as if they are children and with a lack of dignity, thereby
contributing to a lower quality of life (Miner Salari, 2005).
As well as this, non-specialist care homes are likely to accommodate
other residents who do not live with dementia. This not only causes problems
for PWDem, who may be ostracised by other residents due to what are
perceived to be abnormal or inappropriate behaviours, but can also cause
problems for other residents (Oh, 2006). As one study reported, those who
had had strokes and had to share a room with a person with dementia often
became distressed by the BPSD displayed by their roommate (Oh, 2006).
Some residents reported being physically attacked by PWDem (Oh, 2006).

1.1.3 Impact of environment on dementia
The physical characteristics of the care home environment can also
have an impact on the quality of life of PWDem. Overstimulation due to high
noise levels or visually complex environments, poor lighting and an
institutional feel, are just some of the ways in which the care environment can
impact negatively on PWDem and lead to a poor quality of life (Day et al.,
2000). This has led researchers to try to identify the ways in which the care
environment can cause difficulties for PWDem, as well as exploring
characteristics of the environment or design features that may enhance
wellbeing and quality of life (Cioffi, Fleming, Wilkes, Sinfield, & Le Miere,
2007; Day et al., 2000; Fleming, Goodenough, Low, Chenoweth, & Brodaty,
2014).
These factors highlight some of the reasons why dementia is so
problematic and can help to explain why there is a growing need for more
care environments that are specifically designed for PWDem. While nonspecialist nursing home environments may be able to accommodate and
care for PWDem, they often lack the capacity to improve wellbeing. They
may lack the facilities or resources to offer PWDem the opportunity to
participate in activities, which can assist with wellbeing and independence
(Brooker & Duce, 2000; Wallhagen et al., 2001). Care environments
specifically designed for PWDem can help to overcome this. These facilities
only need to cater for PWDem and therefore more resources can be
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focussed on helping to maintain or foster a sense of independence and
encouraging participation in activities. This could increase wellbeing,
meaning that PWDem could potentially maintain a higher quality of life for
longer (Boger, Craig, & Mihailidis, 2013).

1.1.3.1 Design guidance for dementia
Design guides give suggestions on how care environments may be
optimised for PWDem (for example, Cunningham, Galbraith, Marshall,
McClenaghan, McManus, McNair, Pollock, Pollock, Tullis, et al., 2011; Pool,
2010). Common suggestions include using contrast to improve visual access,
using clear signage to assist with wayfinding, and providing comfortable and
familiar furniture (Cunningham, Galbraith, Marshall, McClenaghan, McManus,
McNair, Pollock, Pollock, Tullis, et al., 2011; Pool, 2010). However, many of
these suggestions appear to be based on professional opinion rather than
research evidence and as such may not be particularly robust. This means
that it is unclear whether much of the design guidance is supported by the
literature in this area; the literature review in Chapter 2 (page 30) therefore
identifies evidence-based recommendations for dementia care home design.

1.1.4 Potential stakeholders in dementia design
Due to the complex nature of dementia design, there are many potential
stakeholders to consider. Figure 1 (page 23) outlines these potential
stakeholders; these are divided into broad categories. These are people for
whom dementia design is relevant on a professional level, and people for
whom dementia design is relevant on a personal level. It was decided that
the personal level stakeholders, including PWDem and their family carers,
would not be included in this research. This was because the aim of the
personas was to assist professional stakeholders in exchanging knowledge
in the context of dementia design, therefore the focus of the research was on
developing a tool that could support this. Furthermore, while the personas
aimed to represent generic symptoms and needs that are associated with
dementia, they did not aim to represent the personal goals of PWDem. This
reflected the intention for the personas to be used as a starting point for
discussions between professionals involved in dementia design, and not to
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be used as a tool to replace the involvement of PWDem within the design
process where this is appropriate.

22

Figure 1: Mind map of potential stakeholders
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1.2 Human Factors & Ergonomics in the design of dementia
care environments
As noted in section 1.1 (page 16), PWDem have diverse and complex
needs that can affect how they experience and use the care environment. In
order to create care home environments that can truly cater for PWDem, it is
therefore important that their needs are amongst designers’ (primarily
architects and interior designers) top priorities. This suggests that HFE will be
a useful approach in dementia design as it places an emphasis on designing
for users, rather than requiring them to adapt to designs. While HFE been
used to a limited degree in the design of built environments for PWDem
specifically, its use in other relevant fields supports the case for its potential
usefulness in dementia design. For example, it has been used in the
redesign of healthcare systems and processes (Carayon et al., 2014; Xie &
Carayon, 2015), in building design methodology (Attaianese & Duca, 2012),
and in the design of healthcare buildings that support patient safety (Joseph,
Quan, Taylor, & Jelen, 2012; Taylor, Hignett, & Joseph, 2014; Taylor, Joseph,
Quan, & Nanda, 2014).
Specific models of HFE design such as the DIAL-F model (Hignett,
Griffiths, Sands, Wolf, & Costantinou, 2013) are likely to be particularly useful
in this context due to the fact that they consider building design as part of the
system; this has clear relevance to the design of dementia care environments.

1.2.1 Stages of HFE design
There are various stages involved in HFE design. These were
identified through extensive reading on the topic of HFE design (for example,
Carayon, 2011; Dul et al., 2012; Langdon, Clarkson, & Robinson, 2008) and
are summarised in sections 1.2.2 (page 25) to 1.2.4 (page 25). Different
sources referred to different stages in HFE design; those described in these
sections are therefore the result of scoping this area and compiling the
information in a way that is relevant to the design of dementia care
environments.
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1.2.2 People within the system
Firstly, HFE design looks at the people within the system. In the
context of a dementia care environment, these people include PWDem, care
home staff, friends and relatives of PWDem, and formal and informal carers.
It is important to consider the people within the system, and to ensure that
their needs are properly understood; this is essential when aiming to produce
designs that account for these needs. At this stage of design, problems that
PWDem experience due to their symptoms are identified. Problems that care
home staff, friends and relatives may experience are also explored. These
groups are likely to spend considerable amounts of time within the care
environment, therefore the environment must also accommodate their needs.

1.2.3 Interactions with and within the system
HFE also requires designers to look at how the people within a system
interact, not only with each other but also with the system itself. In this
context, the system is the care home environment. Therefore, an HFE
approach could highlight potential difficulties for PWDem that may arise
through interacting with others (for example communication or behavioural
problems), as well as problems with interacting with the environment.
Difficulties may include the presence of large rooms that are designed to be
used by many people at once; these can lead to overstimulation in PWDem,
exacerbating their symptoms (Day et al., 2000).

1.2.4 Involving stakeholders and evaluating designs
At this point, the stakeholders within the system become more directly
involved in the design process. In this context, the stakeholders are not only
those who are responsible for the design of the environment, but also the
groups identified in section 1.2.2 (page 25) who will be using the environment.
Healthcare professionals with knowledge of dementia and experience of
working with PWDem may also be considered stakeholders; their expertise
could be very useful in informing the designs of dementia care home
environments as they are likely to work with PWDem who live in these
environments. Once stakeholders become involved with the design process,
they can advise on the redesign of tasks, interfaces and other aspects of the
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system as necessary. In a dementia care home, this may involve making
physical changes to the environment such as providing smaller units within
the care home to reduce the risk of overstimulation for PWDem (Day et al.,
2000; Hadjri, Rooney, & Faith, 2015). At this stage, stakeholders may be
involved with evaluating proposed designs and assisting with developing
them further, to help them better suit the needs of their intended users.

1.2.5 Further applications of HFE principles
However, it is not solely the design or redesign of dementia care
environments that could benefit from the application of HFE principles. An
HFE approach could also be applied to the way in which information is
communicated

between

stakeholders,

for

example

between

health

professionals and designers. This may be particularly useful when there is a
need to communicate information about users (such as PWDem) who have
diverse and complex needs. Furthermore, some PWDem may be unable to
communicate their needs, abilities and limitations to stakeholders personally,
as PWDem often experience a deterioration in their communicative abilities
which becomes more severe as dementia progresses (World Health
Organisation, 2012a). Using design aids such as personas could facilitate the
transfer of knowledge and experience between different groups or
professionals in a meaningful way, enabling research findings, knowledge
and experience to be incorporated into designs (Adlin & Pruitt, 2010).
Personas could also be used to represent the needs and characteristics of
users without users needing to communicate this information directly
(Ferreira et al., 2016). Personas are described in more detail in Chapter 3
(page 63).

1.3 Novelty of this thesis
The work within this thesis is therefore novel for two key reasons. Firstly,
it outlines the creation of a set of dementia personas. While design personas
have been used to represent groups such as children or older adults with
mobility problems, no known personas that specifically represent older
PWDem had previously been developed. Secondly, through the development
of a set of dementia personas, this work provides a novel method of
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supporting the use of an HFE approach to designing for PWDem. This
approach does not appear to have been previously widely used in the
development of dementia care environments but as described in section 1.2
(page 24) it is likely that such an approach would be particularly well suited to
this type of design.

1.4 Aims, objectives, and research questions
The aims, objectives, and research questions for this PhD are as follows:

1.4.1 Aims
•

Develop a design tool that supports the use of an HFE approach to
dementia care home design

1.4.2 Objectives
•

Identify evidence-based recommendations for dementia care home
design

•

Assess the extent of previous use of HFE in dementia care home
design

•

Through an iterative process and with input from stakeholders,
develop a set of dementia personas that will support the use of HFE in
dementia care home design

1.4.3 Research questions
Literature review:
•

What are the evidence-based recommendations for dementia care
home design?

•

How strong is the evidence supporting these recommendations?

•

How far has HFE previously been used in the design of dementia care
homes?

Study 1:
•

Which activities are relevant and important for PWDem and need to be
captured by the dementia personas?

•

Which design features are relevant and important for PWDem and
need to be captured by the dementia personas?
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Study 2:
•

How can the format and content of the version 1 personas be
improved?

•

Which aspects of care home design and care practice need to be
considered in the design process?

Study 3:
•

How far do the personas successfully represent the needs and
symptoms of archetypal PWDem?

•

How far can stakeholders successfully engage with the personas?

•

Are the personas likely to be useful in supporting an HFE approach to
dementia care home design?

Study 4:
•

Are the personas valid?

1.5 Summary
Providing appropriate care environments for PWDem is becoming
increasingly important due to the rising prevalence of dementia across the
globe. An HFE approach to designing such care environments is likely to be
helpful due to its emphasis on accommodating the needs, limitations and
abilities of users (IEA, 2018). Previous use of HFE in relevant fields such as
healthcare (Carayon et al., 2014; Xie & Carayon, 2015), building design
methodology (Attaianese & Duca, 2012) and healthcare building design
(Joseph et al., 2012; Taylor, Hignett, et al., 2014; Taylor, Joseph, et al., 2014)
provides further support for its potential use in the design of built
environments for PWDem. Design personas may be a useful tool in
supporting this type of approach to design for PWDem but at the time of
writing there were no known pre-existing dementia personas. This thesis
therefore explores the development of a set of dementia personas which
were intended to support the use of an HFE approach to the design of
dementia care environments. The structure of the thesis is outlined in Table 1
(page 29).
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Table 1: Outline of thesis chapters to follow

Chapter name
Chapter 2 (page 30): Literature Review

Chapter 3 (page 63): Methodology

Chapter 4 (page 94): Scoping Study and
Initial Persona Development

Chapter 5 (page 124): Interview Study and
Further Persona Development

Chapter 6 (page 171): Care Home Study and
Persona Validation
Chapter 7 (page 197): Final Personas

Chapter 8 (page 215): Interview on the
design of Chris and Sally’s House

Chapter 9 (page 234): Discussion

Chapter 10 (page 246): Conclusions

Chapter summary
Outlines the literature review that was
undertaken at the beginning of the PhD. This
looked at the literature on care home
environments for PWDem as well as
assessing how far HFE had previously been
used in the design of such environments
Examines various research methods that
may be suitable for developing evidencebased personas, and outlines those chosen
for the creation of the dementia personas.
Also explores data analysis methods
Describes a scoping study that was
undertaken after the literature review, and
how the resulting data were used in the
development of the initial personas
Explores a second study in which feedback
was obtained on the initial personas during a
series of interviews and a focus group. Also
examines the iterative process by which the
personas were further developed
Describes a third study in which the
personas were validated through a series of
care home visits
Outlines each of the final personas,
highlighting where each persona has been
informed by evidence
Examines the impact that this research has
had in the context of an additional project in
which the personas were validated, and were
used to guide and inform the re-design of a
domestic environment for PWDem
Considers the overall findings of this
research, and the novel contribution of this
thesis to the literature. Also considers
potential avenues for further research in this
area
Presents the conclusions of this work
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2. Literature review
This chapter describes a literature review that was undertaken during the
early stages of this PhD. It explores different stages of the review process,
including identifying appropriate search terms and databases and assessing
the quality of the methodology of included studies. It also examines the
findings of the review, and recommendations for further work in this area are
given.

2.1 Background
As Chapter 1 (page 16) highlights, dementia is a global issue that is
becoming more prevalent. The symptoms of dementia can create problems
for people with dementia (PWDem) when interacting with the care
environment, meaning that it is crucial that care home environments meet the
needs and symptoms of their users. There are many different types of
dementia, with Alzheimer’s disease being the most common (Prince et al.,
2014b; World Health Organisation, 2012a). Other types of dementia include
vascular dementia, dementia with Lewy bodies, frontotemporal dementia,
and Parkinson’s dementia (Prince et al., 2014b; World Health Organisation,
2012a). Some PWDem experience mixed dementia (Prince et al., 2014b),
where their symptoms are caused by different types of dementia, for example
Alzheimer’s disease and vascular dementia.
As dementia progresses, symptoms become more severe and the
person living with the condition is likely to experience more profound
difficulties. Table 2 (page 31) gives an overview of the symptoms and
functional abilities that are commonly seen in people at different stages of
dementia.
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Table 2: Summary table of symptoms and functional abilities at different stages of dementia*

Stage of
dementia
Early

Symptoms
•
•

Middle

•
•

Late

•
•
•

Functional ability

Mild problems with
communication and memory
Symptoms may be dismissed as
part of normal ageing

•

Very few problems with
functional ability, if any

Increased problems with
communication and memory
Behavioural changes

•

Support needed with
everyday tasks such as
cooking, using the toilet, and
dressing

Severe problems with
communication and memory
Further behavioural changes
Incontinence

•

Highly dependent on others
for support in everyday tasks
Mobility changes

•

*adapted from World Health Organisation, 2012a

As Table 2 (page 31) shows, in early dementia, symptoms are
generally mild and may include difficulties with communication and memory
(World Health Organisation, 2012a). Due to the fact that their symptoms are
mild, people with early dementia may be at risk of their symptoms being
dismissed as part of normal ageing (World Health Organisation, 2012a). In
the middle stages of dementia, difficulties with memory and communication
abilities are likely to become more severe (World Health Organisation,
2012a). People may have additional needs including needing support in
completing everyday activities such as cooking, using the toilet, or dressing,
and behavioural changes can occur (World Health Organisation, 2012a). In
late dementia, people are likely to be highly dependent on others,
experiencing problems such as incontinence and mobility changes (World
Health Organisation, 2012a).

2.1.1 Relevance of HFE to designing for dementia
As noted in section 1.2 (page 24), HFE has been used in a number of
fields that are relevant to the design of built environments for PWDem. For
example, HFE has been used as an approach to healthcare service design in
areas such as redesigning medication charts (Christofidis, Hill, Horswill, &
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Watson, 2013; Preece et al., 2013; Preece, Hill, Horswill, & Watson, 2012;
Xie & Carayon, 2015) and medication pumps (L. Lin et al., 1998; L. Lin,
Vicente, & Doyle, 2001; Xie & Carayon, 2015). HFE has also been used in
the redesign of clinical information systems (Johnson, Johnson, & Zhang,
2005; Xie & Carayon, 2015), care processes relating to surgical pathways
(De Vries, Prins, et al., 2010; De Vries et al., 2010; De Vries et al., 2009; Xie
& Carayon, 2015), and in addressing physical issues in the operating room
(de Korne et al., 2012; Xie & Carayon, 2015). Personas can form part of an
HFE approach to design, and have been previously used to support the
design of medical equipment (Vincent & Blandford, 2014) and to inform the
development of consumer health technologies (LeRouge et al., 2013).
Given the potential benefits of taking an HFE approach to the design
of built environments for PWDem, it is important to consider what the HFE
design process looks like. There are different ways in which HFE (or humancentred design, as it is sometimes referred to) can be approached, including
evidence-based and experience-based design. Evidence-based design is
that which is derived from various sources of information, and is based on
research (Hamilton, 2003; Ulrich, Zimring, Zhu, DuBose, Seo, Choi, Quan,
Joseph, et al., 2008). Experience-based design, on the other hand, draws on
the experience of different stakeholders and may use co-design. Experiencebased healthcare design often involves patients, service users, and
healthcare staff working together to create a design (Bate & Robert, 2006;
Donetto, Pierri, Tsianakas, & Robert, 2015).
There are different stages or activities in the HFE design process,
each of which come with their own goals. The Design Council Double
Diamond outlines areas of commonality within the design process that are
shared across different disciplines, and sets out four stages of the design
process (Design Council, 2018); these are explored in Table 3 (page 33):
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Table 3: Four stages of the Double Diamond (adapted from Design Council, 2018)

Stage

Meaning

Discover

Having insight into the problem; involves scoping the topic area at
the start of the project

Define

Defining the research question or area of focus; narrowing down
the area of interest to a specific problem

Develop

Developing potential solutions to the problem; involves an
iterative process in which potential solutions are developed,
tested, redeveloped, and retested

Deliver

Providing solutions or products that work; final version of the
solution or product is produced and made available

The Double Diamond recognises that creative processes are often
more effective when starting with a large number of ideas, and involves
narrowing these down to a single idea which is the most appropriate. This
happens twice during the design process, firstly when identifying the problem
and again when developing and delivering a solution to the problem (Design
Council, 2018). It also emphasises the importance of using an iterative
process when developing products or solutions, as this helps to ensure that
less suitable ideas are left behind, while allowing designers to refine
potentially useful ideas so that they may be developed into solutions (Design
Council, 2018).
The human-centred design cycle is outlined slightly differently in ISO
9241-210 (International Organization for Standardization, 2010). This firstly
outlines the principles of any approach to human-centred design, which state
that:
•

The design must be based on a clear understanding of how
users, tasks, and environments interact

•

Users should be involved in the design process

•

Designs should be guided and informed by feedback from
users

•

The design process must be iterative
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•

Designs should address all elements of user experience

•

In order to capture different skills and perspectives, it is
necessary to have a multidisciplinary design team (International
Organization for Standardization, 2010)

ISO 9241-210 states that adhering to these principles produces
designs that enhance the overall user experience, supporting wellbeing and
accessibility (International Organization for Standardization, 2010). As well as
this, such an approach to design prevents the system from having a
detrimental effect on health, safety, and accessibility (International
Organization for Standardization, 2010).
ISO 9241-210 also describes the activities that comprise the humancentred design process, emphasising that this approach to design is iterative;
i.e. the process is repeated in order to work towards an optimal solution
(International Organization for Standardization, 2010). These activities are
outlined in Table 4 (page 34):
Table 4: Design activities as outlined in ISO 9241-210 (adapted from International Organization
for Standardization, 2010)

Activity

Description

A

Plan the design process

B

Recognise and define the context in which the design process operates

C

Define users’ requirements

D

Develop designs that meet these requirements

E

Use users’ requirements to evaluate proposed design solutions

F

Provide a solution that meets users’ requirements

Rather than implying a linear design process in which each design
activity is completed in turn, ISO 9241-210 recognises that design activities B
to E (as outlined in Table 4, page 34) are closely linked and are
interdependent (International Organization for Standardization, 2010). This is
similar to the Double Diamond, which also emphasises the iterative nature of
a successful design process (Design Council, 2018).
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2.1.2 Non-academic literature on designing for dementia
There is much in the way of non-academic literature on the topic of
designing built environments for dementia, including design guides for
housing, sheltered housing, and care homes. This literature provides an
insight into the housing sector in terms of current housing provision for older
people living with dementia, and how the sector needs to adapt to keep up
with the changing needs of older people and PWDem in the future. For many
PWDem, it may be possible for them to remain living in their own home into
the later stages of their illness if they are able to access support to make their
home more accessible (Care & Repair England, 2012; Morrison, 2013). Not
only is this less expensive than moving into a care home, it may be more
convenient and comfortable for the person living with dementia as it may
enable them to stay close to local family members or friends, and services
such as GP surgeries, shops and libraries (Morrison, 2013). These are all
reasons, amongst others, why PWDem can be reluctant to move out of their
own home (Morrison, 2013), therefore being able to stay at home is likely to
be an appealing option for many PWDem.
However, for some PWDem, it will be more appropriate to move out of
their own home as their condition progresses, to ensure that they can access
the support that they need. There are different options available for people
who are not able to remain living in their own home, including specialist
retirement housing, housing with care, or a care home (Morrison, 2013).
Specialist retirement housing may be desirable for those who wish to be part
of a community (Morrison, 2013). Housing with care may be helpful for
PWDem who need some level of care, but there are potential disadvantages
with this type of housing as people living in separate dementia units may be
isolated from the wider community (Morrison, 2013). Smaller housing with
care schemes (comprising around 20 units), which are often arranged as
households, are thought to be particularly suitable for PWDem and for
couples where one person is caring for their partner who is living with
dementia (Morrison, 2013). Care homes are also an option for PWDem, and
may be particularly useful for those with more advanced dementia who have
more complex care needs. In order to provide the best possible care for
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PWDem, it is recommended that care homes increase the amount of
personal space for residents, that they support residents in being as
independent as possible, and that they provide person centred care
(Morrison, 2013).
As well as giving a broad overview of the housing sector and how it
caters for PWDem, the non-academic literature also includes design
guidance for different types of housing or care environments for PWDem.
These design guides provide a range of suggestions on how new buildings
can be designed, or how existing buildings can be adapted, to better suit the
needs of PWDem. These suggestions are summarised in Table 5 (page 37).
Given that this thesis focuses specifically on the interior aspects of the built
environment, Table 5 (page 37) does not include suggestions that are made
on how to improve the outdoor built environment for PWDem.
There are also guides that are aimed specifically at those designing
built environments for the increasing numbers of people who are living with
both dementia and sight loss (Greasley-Adams, Bowes, Dawson, & McCabe,
2014; John, 2014). As with design guides and reports that focus solely on
issues that are associated with dementia, these consider different areas of
design and of the home, but place a particular emphasis on design strategies
that can assist those with low vision including using contrasting colours and
high levels of lighting to improve visibility throughout the home (GreasleyAdams et al., 2014; John, 2014). Suggestions from these guides are also
included in Table 5 (page 37).
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Table 5: Summary table of design guidance from non-academic literature

Design area
Lighting
Contrast

Technology

Visibility

Layout
Fixtures and
fittings
Flooring

Other

Recommendations
Use high levels of even lighting to improve visibility; maximise natural
light to assist visibility and support circadian rhythms; increase task
lighting to improve visibility; minimise shadows to prevent disorientation
Use contrast between floors, furniture and walls; toilet seat and lid
should contrast with toilet bowl; handrails should contrast with walls;
crockery, glassware and cutlery should contrast with table or placemats;
use contrast to highlight stair edges; doors (e.g. entrance and toilet
doors) should contrast with surroundings; minimising contrast between
exit doors and surroundings can prevent PWDem from exiting the
building if it is unsafe for them to do so
Install smoke and carbon monoxide detectors; consider using
telephones and clocks that have been designed specifically for
PWDem; door alarms and sensors may be useful near exit doors;
automatic water and gas shut off valves, and cooker or oven shut off
devices may improve safety
Visual cues, open shelves, and glass fronted cupboards can help
PWDem to locate various items; toilet doors should be left open when
not in use to increase visibility and usage; important appliances or
equipment should be easily visible; doors should open fully to increase
visibility; glazed door panels may be useful; clear signage with bold
graphics can improve visual access; maximise visibility of toilets; routes
around the building should be visually accessible, including easily
visible stairs, lifts and escalators
Reduce clutter where it causes a trip hazard; arrangement of furniture
should facilitate easy movement around the home; open plan spaces
are recommended
Traditional style (cross-head) or lever style taps with hot and cold
markers are recommended, fixtures and fittings should be familiar in
design
Flooring should be even in colour and tone throughout to avoid the
appearance of thresholds; avoid shiny flooring surfaces and strongly
patterned or speckled flooring surfaces as these can cause
disorientation; rugs and mats should be avoided as these can pose a
trip hazard
Paintings and mirrors can be disorientating and may cause distress;
avoid sliding doors as PWDem can find these difficult to use; handrails
that are easy to grasp can be useful in areas such as bathrooms and on
staircases; shower seats are recommended for those with reduced
mobility; televisions should not be the focus of the living room area and
should be able to be easily covered over when not in use to avoid
confusion; control panels for lifts should be adjacent to the lift and their
function should be clear from their appearance; strong patterns on
wallpaper or curtains may cause confusion; dangerous items should be
locked away; the environment should feel familiar and comfortable;
retreat spaces for carers are useful

Sources: (Age Scotland, 2018; Alzheimer’s Society, 2017; Care & Repair England, 2012; Cunningham,
Galbraith, Marshall, McClenaghan, McManus, McNair, Pollock, Pollock, Tullis, et al., 2011; Dementia
Services Development Centre, 2013; Department of Health, 2015a; Greasley-Adams et al., 2014; Grey,
Pierce, Cahill, & Dyer, 2015; Halsall & MacDonald, 2015; John, 2014; The King’s Fund, 2014a, 2014b,
2014c, 2014d, 2014e).
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While

there

is

design

guidance

available

that

provides

recommendations for design features within the care home environment that
are likely to be helpful or unhelpful for stakeholders, design guides in this
area differ in terms of how they are developed. Certain guidance such as
Health Building Note 08-02 (Department of Health, 2015a) is grounded in
empirical evidence, yet widely used design guidance in this area, including
the Dementia Design Audit Tool produced by the Dementia Services
Development Centre at the University of Stirling (Cunningham, Galbraith,
Marshall, McClenaghan, McManus, McNair, Pollock, Pollock, Tullis, et al.,
2011) appears to be largely based on professional opinion. Other design
guides on this topic also appear to have been informed by professional
opinion rather than research evidence (Pool, 2010). This means that the
extent to which some of the design guidance is supported by research
evidence is unclear. A literature review was therefore carried out; this aimed
to bring together the academic literature on the design of care home
environments for PWDem and identify evidence-based recommendations for
the design of dementia care home environments.
Chapter 1 (page 16) notes the potential usefulness of a Human
Factors and Ergonomics (HFE) approach to the design of dementia care
homes; consequently, the literature review described in this chapter also
explored where HFE had been used in the literature on dementia care home
design. A further aim of this literature review was to examine the
methodological quality of the literature in this area, as a means of assessing
the strength of the evidence that supports the recommendations made within
the literature. For this reason, all included papers were subject to an
assessment with the Mixed Methods Appraisal Tool (Pluye, Gagnon, Griffiths,
& Johnson-Lafleur, 2009), and scored accordingly on their methodological
quality.

2.2 Literature searches
A literature search was conducted using the following databases:
PubMed, ASSIA, Sociological Abstracts, Medline, Web of Science, Science
Direct and Google Scholar. These databases were chosen as they covered a
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wide range of journals, including those relating to psychology and those
relating to design; these subject areas were considered particularly likely to
include relevant papers. The Loughborough University library catalogue was
also searched. Search terms included words which related to dementia and
design. The exact search terms which were used are shown in Figure 2
(page 39).
Figure 2: Literature search terms

Alzheim* OR dement*
AND
(“special care unit” OR “nursing home” OR “care home” OR “assisted living”
OR “care facility”)
AND
(wayfinding OR signage OR security OR dining OR toilet* OR bath* OR
lighting OR garden OR kitchen OR bedroom OR homelike* OR corridor OR
colo?r)
AND
(design OR “human factors” OR ergonomics OR “inclusive design” OR “user
centred design” OR “disability design”)
AND
Environment
Google Scholar search:
dementia design environment corridor colo?r bath* lighting garden bedroom
kitchen homelike wayfinding dining toilet signage security

Different search terms were used for Google Scholar as it has a 256character limit for searches. Search terms were identified through exploration
of search terms used in other relevant reviews (Day et al., 2000; Wetzels,
Zuidema, Jansen, Verhey, & Koopmans, 2010), and initial scoping of the
topic. An example of a visual representation of this initial scoping is shown in
the mind map in Figure 3 (page 40); those topics which were identified as
being relevant to design were considered when generating search terms.
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Figure 3: Example of mind map generated to represent initial scoping of topic
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2.3 Screening and choosing papers
Abstracts and titles of the 4124 papers that were identified by the
searches were screened, and irrelevant papers were discarded. Details of
the inclusion and exclusion criteria are presented in section 2.3.1 (page 43),
and a summary of the searches can be found in Figure 4 (page 42). Where
the suitability of a paper was unclear from merely reading the abstract, the
full text article was retrieved and read to determine whether or not it met the
inclusion criteria.
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Figure 4: Summary of searches
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2.3.1 Inclusion and exclusion criteria
To be included in the review, papers had to:
•

Examine at least one design feature or environmental characteristic
for PWDem in a care home environment

•

Examine the impact of the design feature(s) and/or environmental
characteristic(s) on PWDem

Papers were excluded if they:
•

Did not meet the inclusion criteria

•

Were in the academic literature but not based on research studies (for
example, papers that were based on professional opinion)

•

Were written in any language other than English

2.4 Critical appraisal
Due to the different methodologies used in the included papers, the
Mixed Methods Appraisal Tool (MMAT (Pluye et al., 2009)) was used to
assess the quality of the included papers. This groups studies into five
categories as shown in Figure 5 (page 43):

Figure 5: Study categories used in the MMAT (Pluye et al., 2009)
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The tool also outlines the criteria against which each type of study can
be measured for methodological quality.
A recent pilot study of the MMAT (Pluye et al., 2009) suggested that
while it is a relatively new tool, it shows promise in terms of reliability (Pace et
al., 2012). It is also arguably more suitable for a mixed studies review than
other commonly used appraisal tools such as the Forbes tool (Forbes, 1998).
The Forbes tool (Forbes, 1998) is widely used in systematic literature reviews,
but is of limited use when appraising qualitative studies as it was designed to
assess quantitative studies (Fleming, Crookes, & Sum, 2008). For this
reason, the MMAT (Pluye et al., 2009) was used for this literature review as it
was considered to be the most appropriate critical appraisal tool for use in a
mixed studies review. Included papers were given scores of 0-4, depending
on how many of the criteria they met, with a score of 0 indicating that no
criteria were met, and a score of 4 indicating that all relevant criteria were
met.

2.5 Results and discussion
2.5.1 Characteristics of included studies
Any papers that were given a score of 0 or 1 on the MMAT (Pluye et
al., 2009) were excluded due to inadequate methodological quality. This
resulted in 4 papers being discarded. 75 papers were therefore retained for
the literature review. The included papers varied in methodological quality
according to their MMAT scores. This suggests that findings from studies
may differ in reliability and validity where different methodologies were used.
The scores were grouped by topic and are shown in Table 6 (page 45):
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Table 6: Sources and quality ratings by topic

Study numbers
Outdoor
spaces

Low
quality*
5

Medium
quality*
5

High
quality*
7

Total
sources
17

3, 6, 7, 8, 12, 13, 15, 19,
25, 26, 29, 37, 39, 43, 50,
57, 58
Physical
1, 3, 5, 8, 10, 11, 18, 21,
5
9
13
27
characteristics
22, 26, 29, 31, 32, 35, 37,
(indoor)
40, 42, 46, 48, 51, 55, 60,
62, 63, 65, 67, 75
Environmental
1, 2, 3, 4, 7, 8, 9, 10, 11,
6
14
14
34
factors
16, 20, 21, 22, 23, 24, 27,
30, 33, 34, 36, 40, 41, 44,
46, 47, 54, 61, 62, 63, 66,
68, 70, 71, 74
Non3, 6, 8, 13, 14, 21, 29, 30,
5
7
10
22
institutional
31, 38, 46, 47, 48, 56, 57,
59, 62, 64, 65, 69, 73, 75
Small scale
13, 14, 21, 30, 56, 59, 62,
1
5
3
9
64, 73
Activities,
1, 3, 6, 7, 8, 9, 10, 11, 12,
13
15
20
48
privacy and
13, 15, 19, 21, 22, 24, 25,
sociability
26, 28, 29, 30, 31, 32, 34,
35, 38, 39, 40, 44, 45, 46,
47, 48, 50, 52, 53, 56, 57,
58, 59, 60, 62, 63, 65, 69,
72, 73, 74, 75
Safety
3, 6, 8, 12, 16, 17, 21, 29,
6
5
8
19
31, 35, 36, 38, 43, 44, 46,
50, 51, 63, 75
Stakeholders
3, 5, 8, 9, 10, 11, 13, 19,
9
14
11
34
25, 26, 28, 29, 30, 31, 32,
35, 37, 38, 40, 44, 45, 46,
47, 55, 56, 58, 60, 62, 63,
65, 72, 73, 74, 75
Wayfinding
14, 21, 24, 25, 29, 32, 37,
1
7
4
12
42, 49, 52, 53, 55
HFE principles 3, 6, 8, 11, 12, 24, 25, 26,
5
5
5
15
28, 29, 44, 46, 63, 65, 75
*Study quality was assessed using the MMAT (Pluye et al., 2009). A rating of 2 indicated that
the study had low methodological quality, 3 suggested that it had medium methodological
quality, and 4 showed that it had high methodological quality.

The sample sizes of the included papers varied, ranging from studies
which included just one participant, to studies which included 1327
assessments of PWDem. The majority of studies were conducted in the USA
(40 studies) or Canada (13 studies), with smaller numbers of studies being
undertaken in other locations across Europe and Asia.
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2.5.2 Discussion of main findings
Included papers were coded in NVivo 10, which resulted in the
identification of key topic areas, as outlined in sections 2.5.2.1 (page 46) to
2.5.2.10 (page 55).

2.5.2.1 Outdoor spaces
In one study, care home residents living with dementia, their relatives,
and care home staff, reported that being able to access a therapeutic garden
improved quality of life for PWDem and reduced stress levels amongst family
members and care home staff (Edwards, McDonnell, & Merl, 2013). This
suggests that good design has the potential to benefit all stakeholders,
emphasising how important it is to design these spaces well. Another study
also suggested that use of a garden was associated with improved
relationships between residents, increased participation in activities and
increased enjoyment of daily life (Raske, 2010). Accessible outdoor space
was considered to be an important design feature (Innes, Kelly, & Dincarslan,
2011), and some family members felt that gardens should be a standard
feature in care homes (Hernandez, 2008). Well maintained plants were a
desirable characteristic of outdoor spaces, but for safety reasons it was
stressed that thorny or poisonous plants were not appropriate (Rappe & Topo,
2007).
Other papers, however, described some of the problems with outdoor
spaces. Many of these cited issues with safety in the garden (Andersson,
2011; Cohen-Mansfield & Parpura-Gill, 2007). In some cases, this meant that
gardens were not used as frequently as they could have been (Andersson,
2011). This highlights the importance of considering factors such as safety
and accessibility and by extension the importance of good communication
and transfer of knowledge between stakeholders. It is possible that these
issues could have been avoided had healthcare professionals with
knowledge of safety and accessibility issues in dementia been involved in the
design of the outdoor environment. For example, consultation with care home
staff may have found that they would be more likely to encourage residents
to use outdoor spaces if these were visible from a nurses’ station. A lack of
accessibility was also an issue; studies cited problems including locked doors
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(A. Bengtsson & Carlsson, 2013; Rappe & Topo, 2007), residents needing
assistance from others to access outdoor areas (A. Bengtsson & Carlsson,
2013; Heath, 2004) and a lack of signage (Heath, 2004) as being amongst
those which prevented PWDem from using outdoor spaces.
There were mixed views on the behavioural effects of outdoor spaces.
It was suggested that although use of outdoor spaces may be associated
with less agitation, this was also associated with an increase in physical
incidents (Detweiler, Murphy, Myers, & Kim, 2008). As well as this, it was
noted that access to a garden may not lead to a decrease in aggressive
behaviour (Mather & Nemecek, 1997). These mixed views could be due to
differences in sample demographics, differences in the gardens themselves,
or differences in methodology (and methodological quality). Indeed, the
MMAT scores did indicate that the studies on outdoor spaces had varying
levels of methodological quality (Table 6, page 45). This highlights some of
the difficulties in synthesising the research in this field as studies are not
always easily comparable.

2.5.2.2 Physical characteristics of indoor environment
It was widely suggested that the physical indoor environment of the
care home had an impact on behaviour (Algase, Beattie, Antonakos, BeelBates, & Yao, 2010). Factors such as a residential feel, availability of private
spaces, personalisation, and an ambient environment, were associated with
a reduction in problematic behaviours such as agitation and aggression (J.
Zeisel et al., 2003). Other problematic behaviours like door testing and exit
attempts could be prevented by interventions involving disguising or
concealing the exit (Kincaid & Peacock, 2003; Namazi, Rosner, & Calkins,
1989). An appropriately designed environment in conjunction with a
supportive social environment was thought to encourage desirable
behaviours such as sociability and activity engagement (Morgan, Stewart,
D’arcy, & Werezak, 2004; Morgan & Stewart, 1999; Morgan-Brown, Newton,
& Ormerod, 2013; Reimer, Slaughter, Donaldson, Currie, & Eliasziw, 2004).
This

highlighted

the

importance

of

good

communication

between

stakeholders in terms of how prospective designs or environments would be
used.
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Poorly designed spaces such as small bathrooms caused problems
for people with functional impairments (Andersson, 2011). Inappropriate
flooring choices such as patterned designs led to disorientation and anxiety
(Passini, Pigot, Rainville, & Tetreault, 2000). Poorly designed spaces
contributed to excess disability, including problems with nutritional intake
(Desai, Winter, Young, & Greenwood, 2007; Slaughter, Eliasziw, Morgan, &
Drummond, 2011) and difficulties with activities of daily living (ADLs) (SaccoPeterson & Borell, 2004). This emphasised the importance of effective
knowledge transfer, particularly between clinicians and designers of care
environments. It was suggested that the physical environment impacted on
quality of life (Fleming, Goodenough, Low, Chenoweth, & Brodaty, 2014;
Garre-Olmo et al., 2012; Kovach, Weisman, Chaudhury, & Calkins, 1997;
Morgan et al., 2004; Reimer et al., 2004) and that a well-designed
environment could improve quality of life for PWDem, their families, and care
home staff (Cioffi et al., 2007). This indicated that well-designed care
environments had a positive impact not solely for PWDem but also other
users of the environment. The quality of the literature on this topic was
relatively strong (Table 6, page 45).

2.5.2.3 Environmental factors
A combination of negative environmental conditions, such as lack of
lighting, poor air quality (affected by the presence of odours such as those
from cleaning products (Andersson, 2011)), excessively high or low
temperatures, and high noise levels, contributed to wandering and agitated
behaviours (Algase et al., 2010; Cohen-Mansfield & Werner, 1995; CohenMansfield & Werner, 1998; Garre-Olmo et al., 2012; McDaniel, Hunt, Hackes,
& Pope, 2001; Wong, Skitmore, Buys, & Wang, 2014; Zeisel et al., 2003). On
the other hand, higher levels of lighting, lower noise levels, good air quality
and an ambient temperature were linked to improved nutritional intake
(Cleary, Clamon, Price, & Shullaw, 1988). Being able to smell food cooking
was thought to boost nutritional intake by acting as an appetite stimulant
(Roberts, 2011).
Lighting was discussed at length, often in relation to sleep. Generally,
studies appeared to indicate that bright light therapy (BLT) had at least a mild
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effect on disordered sleep (Calkins, Szmerekovsky, & Biddle, 2008; Shochat,
Martin, Marler, & Ancoli-Israel, 2000; Sloane et al., 2007). Some suggested
that it had a stronger effect (Fetveit, Skjerve, & Bjorvatn, 2003; Koyama,
Matsubara, & Nakano, 1999; Okumoto, Koyama, Matsubara, Nakano, &
Nakamura, 1998; Rheaume, Manning, Harper, & Volicer, 1998). One study
suggested that BLT did not improve sleep (Ancoli-Israel, Martin, Kripke,
Marler, & Klauber, 2002). It seems reasonable to suggest that where studies
implemented different BLT interventions in different ways, they may be likely
to report different outcomes. This may therefore mean that these
inconsistencies are more a reflection of the effectiveness of different
methodologies than of BLT itself. Indeed, as Table 6 (page 45) shows, these
studies did vary in methodological quality. Again, most studies suggested
that increased lighting had at least some level of positive impact on agitation
(Rheaume et al., 1998; Thorpe, Middleton, Russell, & Stewart, 2000; van
Hoof, Schoutens, & Aarts, 2009) and nutritional intake (Dunne, Neargarder,
Cipolloni, & Cronin-Golomb, 2004; Roberts, 2011). The findings on lighting
and agitation were more consistent than those on BLT and sleep. Well-lit
bedrooms were associated with higher levels of independent self-care
(Sacco-Peterson & Borell, 2004) whereas low lighting was associated with
hazards (Lowery, Buri, & Ballard, 2000). Increased lighting was linked to
improved MMSE scores (Graf et al., 2001), and in some PWDem, an
improvement in depressive symptoms (Hickman et al., 2007). Adequate
lighting was also linked to a reduced risk of falls (van Hoof, Schoutens, et al.,
2009).

2.5.2.4 Avoidance of institutional characteristics
A non-institutional appearance was preferred by PWDem, their
families and staff (Rabig, Thomas, Kane, Cutler, & Mcalilly, 2006), and was
linked to improved quality of life in PWDem (Cioffi et al., 2007; Reimer et al.,
2004). It was also thought to contribute to improved nutritional intake
amongst PWDem (Rabig et al., 2006; Reed, Zimmerman, Sloane, Williams,
& Boustani, 2005; Roberts, 2011). A homelike environment was considered
to be important (Marsden, Meehan, & Calkins, 2001); it was associated with
reduced anxiety (Morgan et al., 2004) and increased activity engagement
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(Smit, de Lange, Willemse, & Pot, 2012). Non-homelike environments were
less

supportive

(Andersson,

2011).

A

homelike

environment

was

characterised by familiar features (A. Bengtsson & Carlsson, 2013), “quiet
and cheerful interiors” (Danes, 2012) and personalisation (Innes et al., 2011).
The suggested importance of personalisation was interesting given that
allowing PWDem to personalise their living space gives them a degree of
choice, which is something that is arguably often neglected in dementia care
(Tyrrell, Genin, & Myslinkski, 2006). Personalisation could also have further
benefits such as assisting with wayfinding through creating spaces that are
familiar to PWDem and promoting social interaction through using personal
items as discussion prompts, as described in other studies (Kovach et al.,
1997). This once again highlights the importance of combining both clinical
expertise and design knowledge when designing dementia care homes.
Institutional environments had the potential to cause confusion as some
PWDem mistook the care home for a work environment, which caused them
to become disorientated (Roberts, 2011). The majority of studies that looked
at institutional and non-institutional characteristics were of medium quality
(Table 6, page 45).

2.5.2.5 Small-scale
Small-scale environments were largely seen as beneficial (Fleming et
al., 2014), particularly in dining spaces, due to their impact on nutritional
intake (Danes, 2012; Reed et al., 2005; Roberts, 2011). Small-scale settings
were generally associated with better quality of life and care (Danes, 2012;
Kane, Lum, Cutler, Degenholtz, & Yu, 2007; Morgan et al., 2004; Reimer et
al., 2004; Verbeek, Zwakhalen, van Rossum, Kempen, & Hamers, 2012).
However, some concern was expressed by relatives over understaffing in
smaller scale care environments (Verbeek et al., 2012). Relatives found the
idea of PWDem being able to bond with their carers in a small-scale
environment particularly appealing, indicating that concerns over staffing
levels need to be addressed as a lack of staff may jeopardise opportunities
for bonding between staff and residents. This again highlights the importance
of good communication amongst stakeholders as designers need to be able
to ensure that proposed care home designs are sustainable from a staffing
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point of view. Two studies did not find any advantages of a small-scale
environment (Samus et al., 2005; J. Zeisel et al., 2003). The mixture in
methodological quality amongst these studies (Table 6, page 45) is likely to
in part explain why some studies found small-scale environments to be of
benefit to PWDem while others did not. The reason for this inconsistency is
unclear as the studies that found small-scale environments to be beneficial
had similar characteristics to those that did not. Both groups of studies had
similar levels of methodological quality, similar ranges of sample sizes, and
the majority of the studies were carried out in the USA and Canada.

2.5.2.6 Activities, sociability and privacy
Activities were seen as an important part of dementia care.
Participation in activities did not increase agitation amongst PWDem (Cleary
et al., 1988); in fact it was suggested that a lack of participation in activities
was associated with an increase in agitation (Cohen-Mansfield & Werner,
1995). It was suggested that meaningful and enjoyable activities could
promote activity engagement in PWDem (Bengtsson & Carlsson, 2013;
Marsden et al., 2001; McAllister & Silverman, 1999; Morgan & Stewart,
1997). Studies did not always specify what constituted meaningful and
enjoyable activity, and little consideration was given to how this type of
activity related to ADLs. Activity provision that also catered for visitors to the
home was seen as positive, and was linked to improved quality of life (Cioffi
et al., 2007; Heath, 2004; Hernandez, 2008; Innes et al., 2011; Verbeek et
al., 2012). Activity spaces were thought to affect participation, and facilities
that provided adequate activity spaces were associated with a higher quality
of life (Fleming et al., 2014). Activity spaces with clear and specific purposes
were desirable (Algase et al., 2010; Danes, 2012; Fleming et al., 2014;
Heath, 2004; Innes et al., 2011; Marsden et al., 2001; McAllister & Silverman,
1999).
Social interaction was also thought to be linked to activity participation
and one study found that participation in social activities in particular was
associated with a decrease in agitation (Cohen-Mansfield & Werner, 1995).
However, it was noted that attention seeking and aggressive behaviours
were more likely to occur when PWDem were interacting with others (Cohen51

Mansfield & Werner, 1995). This needs to be considered when designing
activity spaces. Where the design of such spaces has been informed by
clinical expertise, it may be possible to resolve some of these issues, as they
can be brought to the attention of designers during the early stages of the
design process. Small-scale environments were thought to be beneficial to
social interaction, as were outdoor environments (Edwards et al., 2013),
because they helped PWDem to build relationships (Danes, 2012). Homelike
environments were also thought to promote social interaction (Morgan-Brown
et al., 2013; Roberts, 2011). Trying to foster community links with the care
home (Fleming et al., 2014; Hyde, 1989; Rabig et al., 2006) and promoting a
sense of community within the home (McAllister & Silverman, 1999)
enhanced social interaction. The presence of personal possessions was
reported to stimulate conversation; again, this was associated with increased
social interaction (Kovach et al., 1997).
The importance of privacy was also discussed. Clear boundaries
between public and private areas of the home were recommended (Danes,
2012), and ensuite bathrooms were thought to increase privacy (Danes,
2012; Rabig et al., 2006). A lack of privacy, for example in shared bedrooms,
was associated with uncooperative behaviours such as refusing help with
ADLs and being verbally abusive (Low, Draper, & Brodaty, 2004). PWDem
who lived in environments with higher levels of privacy experienced fewer
problems with psychosis (J. Zeisel et al., 2003). The importance of having
choice for privacy and social interaction was emphasised (Danes, 2012;
Morgan & Stewart, 1999). This is noteworthy as privacy may be at risk of
being overlooked in dementia care environments (Sacco-Peterson & Borell,
2004), but this is clearly something that is both relevant and important for
PWDem.

2.5.2.7 Safety
In terms of general safety and accessibility, features such as handrails
and non-reflective floor surfaces were thought to be beneficial for PWDem
(Andersson, 2011). Safety in outdoor areas was considered, and handrails
(Heath, 2004), good lighting, continuous paving and protection from the
weather were all thought to make these areas more accessible (Mooney &
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Nicell, 1992). Concealed or camouflaged fencing was also recommended to
prevent residents from attempting to exit the building (Cohen-Mansfield,
2008). Technology was somewhat useful, although security cameras that did
not cover all areas of the home were reported to result in staff having to
search the facility for residents when they were out of sight of the cameras
(Cioffi et al., 2007). This showed a need for increased consultation between
care home staff and designers in terms of how prospective care homes are
likely to be used, both as a residential and caring environment for PWDem,
and as a work environment for staff within the home. Similarly, a lack of
safety measures caused problems for staff as they felt they had to continually
observe PWDem (Morgan & Stewart, 1999). An increase in the presence of
security measures was associated with an increase in self-destructive
behaviour (Low et al., 2004). The importance of safety features such as
stoves with automatic shut off settings and lockable cabinets in therapeutic
kitchens was stressed (Marsden et al., 2001), as they enabled PWDem to
safely take part in activities. A lack of appropriate safety features here could
lead to problems with limiting use of these spaces, as described earlier in
relation to outdoor spaces. Bathrooms were also thought to be potentially
unsafe, and the importance of adequate lighting in these spaces was
emphasised (Sacco-Peterson & Borell, 2004). However, this could also
cause problems with a lack of privacy; in one care home, some residents
chose to shower with the lights off as it was possible to see through the door
and into the shower when the lights were switched on (Sacco-Peterson &
Borell, 2004). These studies were of mixed quality (Table 6, page 45).

2.5.2.8 Stakeholders
Various stakeholders were discussed including PWDem, their
relatives, and care home staff. Special care units (SCUs) were thought to be
beneficial to all of these stakeholders because of their homelike qualities;
they were also reported to provide benefits specifically for PWDem and a
better working environment for staff (Cioffi et al., 2007). Family members
preferred SCUs because they felt less guilt at having placed a loved one in
this type of environment than in a traditional care home (Cioffi et al., 2007).
As well as this, the layout of SCUs was such that staff were more accessible
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to relatives (Cioffi et al., 2007). Users’ differing priorities and differing ways of
using the care home environment (for example, either as a home or a
workplace) highlight the need for stakeholders to communicate with each
other. This shows why it is necessary for different groups to be involved in
the design process, to ensure that all needs and priorities are represented
and considered. Specialist dementia care homes were associated with more
satisfaction amongst relatives than traditional care homes (Cioffi et al., 2007;
Cleary et al., 1988; Cohen-Mansfield & Werner, 1998). As Table 6 (page 45)
shows, these studies were mixed in quality.

2.5.2.9 Wayfinding
Several suggestions for useful wayfinding cues were made, including
the use of residents’ photographs and printed names, to help PWDem
correctly identify their bedrooms (Gross et al., 2004; Kovach et al., 1997).
Wayfinding cues were considered to be particularly important in relation to
toileting (Innes et al., 2011). Long corridors were problematic for wayfinding
and it was suggested that where these were unavoidable, reference points
and clear signage could help PWDem with orientation (Marquardt &
Schmieg, 2009). Spaces or rooms that clearly reflected their purpose (for
example, hairdressers or dining rooms) also assisted with wayfinding
(Marquardt & Schmieg, 2009). This links to findings discussed earlier in this
chapter (section 2.5.2.6; page 51), which suggested that activity spaces
should have clear and specific purposes (Algase et al., 2010; Danes, 2012;
Fleming et al., 2014; Heath, 2004; Innes et al., 2011; Marsden et al., 2001;
McAllister & Silverman, 1999). Some studies suggested that wandering
should be actively encouraged through designs that facilitate wandering and
wayfinding (Danes, 2012; Fleming et al., 2014). This is noteworthy as
previous studies have presented wandering as a problematic behaviour
(Miskelly, 2004). This again shows how important it is to engage different
stakeholders when designing care environments; it is possible that
behaviours such as wandering may be seen as positive or negative
depending on the context, and this context is likely to be relevant to dementia
care home design. This needs to be considered in future research and care
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home design. The majority of included studies related to wayfinding were of
at least medium quality (Table 6, page 45).

2.5.2.10 HFE principles
While these were not explicitly mentioned in any of the papers, several
suggestions were made which were in line with HFE principles. For example,
the potential advantages of including stakeholders such as staff in the design
process were discussed. It was suggested that their inclusion in the design
process may help staff adapt more easily to changes in the care environment
(Andersson, 2011). An example of where stakeholder involvement may have
been useful was touched upon in one paper, which described raised planters
that had been included in a therapeutic garden. While these had been
included with the intention of helping residents to engage with activities in the
garden, the residents of the home were unable to reach inside these planters
and therefore could not use them (Hernandez, 2008). The problems that
PWDem experienced with using these planters could arguably have been
avoided if stakeholders had been consulted, as the planters could have been
designed in such a way that they accounted for the limitations and abilities of
this group. The importance of considering the needs of users of the
environment was also highlighted, as well as considering the length of time
that they will be using the environment for, and the functions that the
environment will need to serve (Hyde, 1989).
Another benefit of involving users in the design process is that
designers can piece together a more realistic idea of how their designs might
be used; in some cases, there were issues where designs had not been used
as intended (Heath, 2004; Sacco-Peterson & Borell, 2004). One study
highlighted the importance of meeting and accommodating the needs and
wishes of everyone who uses an environment for PWDem (Innes et al.,
2011), effectively suggesting that an HFE approach would be useful in this
context. Using HFE principles would enable designers to better understand
who they are designing for, which is incredibly important with groups such as
PWDem who may be less able than others to adapt to poorly designed
environments; this is outlined in Chapter 1 (page 16). An HFE approach
could also include stakeholders more directly in the design process which
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would be beneficial to all involved in the design process as well as the users
of the care environment. Another paper supported this idea (J. Zeisel et al.,
2003), stating that environments that are inappropriate for PWDem are likely
to put extra stress on their remaining cognitive abilities, which could lead to
problems such as excess disability. As with many of the other topic areas,
these studies were of mixed quality (Table 6, page 45).

2.6 Conclusions
The literature review highlighted several important points, including
consistencies and inconsistencies, which are grouped by topic area in Table
7 (page 57). Inconsistencies are presented in bold for ease of reference. The
number in brackets next to each point shows how many medium and highquality studies made reference to each point:

56

Table 7: Key points by topic area

Topic area
Outdoor spaces

Key points
•

Outdoor spaces were generally felt to have a positive impact on quality of life in PWDem (6)

•

There were often concerns regarding safety and accessibility in outdoor spaces (12)

•

There were mixed views on the effects of outdoor spaces on problematic behaviours such as agitation
and aggression (3)

Physical
characteristics
of the indoor
environment

•

The indoor environment had an impact on behaviour (13)

•

Door testing and exit attempts were reduced by interventions involving concealing or disguising exits (2)

•

Appropriately designed environments combined with supportive social environments encouraged desirable
behaviours (4)

•

Poor design was thought to exacerbate existing functional or perceptual impairments, and could lead to excess
disability in PWDem including problems with ADLs (11)

Environmental
factors

Non-institutional
features

•

The indoor environment impacted on quality of life (7)

•

Maintaining appropriate levels of stimulation can help to avoid problems such as behavioural disturbances (8)

•

Negative environment conditions contributed to wandering and agitation (7)

•

Increased lighting reduced agitation (3), and increased nutritional intake (2)

•

The strength of the impact of bright light treatment and lighting interventions on sleep was unclear (26)

•

Care environments which were more “homelike” in their appearance were preferred (22)

•

Non-institutional environments were linked to improved quality of life (2) and nutritional intake (3)
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Small scale

•

Small scale environments were linked to better quality of life and quality of care (5)

•

Small scale environments were beneficial in improving nutritional intake (3)

•

There was a lack of consensus on the overall effect of small scale environments on PWDem (3)

•

Activity participation was linked to behaviour (23)

•

Activity spaces had an impact on activity participation (13)

•

Social interaction was linked to both activity participation and behaviour (34)

•

Activities which included visitors were viewed positively (5)

•

Activity spaces with clear and specific purposes were preferred (7)

•

Involving the outside community increased social interaction (3)

•

Providing private spaces was important (15)

•

Ensuite bathrooms increased privacy (2)

•

Allowing personalisation and choice was important (21)

•

Meaningful and enjoyable activities encouraged engagement (4)

Safety

•

Security was important but inappropriate security measures could cause problems (12)

Stakeholders

•

SCUs were beneficial to all stakeholders (33)

•

SCUs were associated with more satisfaction amongst relatives of PWDem (3)

•

Cues such as residents’ photos, printed names and adequate signage are useful wayfinding cues (12)

•

Wayfinding cues were particularly helpful for identifying bedrooms and locating toilets (3)

•

Some studies suggest that wandering should be encouraged (2) even though it has previously been

Activities,
sociability and
privacy

Wayfinding
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seen as a problem behaviour (Miskelly, 2004)
HFE principles

•

Considering the needs of the intended users was thought to be important (9)

•

Designs were not always used as intended (2)
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The research questions for the literature review were:
•

What are the evidence-based recommendations for dementia care
home design?

•

How strong is the evidence supporting these recommendations?

•

How far has HFE previously been used in the design of dementia care
homes?
In reference to the aims of the literature review, some important points

were noted. Firstly, there were indeed inconsistencies in the design guidance.
One area in which this was particularly noticeable was when it came to the
impact of lighting on sleep. While several studies suggested that bright light
may have a positive impact on sleep, there were disagreements as to how
much of an impact this had, and some studies claimed that it had no impact
on

sleep

at

all.

Different

studies

therefore

presented

different

recommendations for lighting within the care home, based on their individual
results.
The second aim, reviewing the methodological quality of the literature
in this area, was also relevant to this point. The studies on lighting differed in
terms of their methodological quality; it is therefore possible that this may
have contributed to the inconsistencies identified in this area.
Where inconsistencies were found in other areas, including the effects
of outdoor spaces on problematic behaviours and the effects of small scale
environments on PWDem, studies again differed in methodological quality.
This further supports the idea that inconsistencies in findings and
recommendations may in part be due to differing levels of methodological
quality. It was found that according to the MMAT (Pluye et al., 2009), on the
whole, the methodological quality of the literature was relatively strong. More
than 75% (57 studies) of the included studies were either rated as medium or
high quality.
Thirdly, the review aimed to examine whether or not HFE principles
had been considered in the development of design guidelines. The fact that
none of the included studies explicitly mentioned HFE principles, and few
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studies described practices which would be considered to be in line with HFE
principles indicates that dementia design guidelines (particularly those which
are based on literature review) are unlikely to be grounded in HFE principles.
Additionally, while not an inconsistency as such, a gap was identified within
the literature. While many studies emphasised the importance of activities for
PWDem, little consideration was given to specific activities that are likely to
be suitable for PWDem, other than references to ADLs. This area therefore
warrants further exploration.
While this review has highlighted, like others on similar topics, certain
design features which are likely to be helpful or otherwise to PWDem, it has
also picked up on three important points. Firstly, it is incredibly important that
designers understand their users as this reduces the chances of designs
being inappropriate for their users.
Secondly, and in order to achieve this understanding, good
communication and the effective transfer of knowledge between different
professionals

and

stakeholders

(particularly

between

healthcare

professionals and design professionals), is essential in order to ensure that
designs are well informed and fit for purpose. While there appears to be a
general consensus in most areas on what constitutes good design for
dementia, the problems identified with some of the environments used in the
studies included in this review suggest that recommendations for good
design for dementia are not always followed. Reasons for this could include
financial factors or a lack of awareness of the importance of supportive
environments for people with dementia. This may indicate that the
importance of using or avoiding certain design features is not always
stressed strongly enough during the design process. In order to ensure that
such recommendations are followed, it is crucial that those involved in the
design process are equipped with knowledge on the needs, abilities and
limitations of PWDem and how certain design features may accommodate
these.
A third key point is that while promoting engagement in ADLs amongst
PWDem appears to be important, there are few specific recommendations for
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appropriate activities for PWDem; this warrants further research. Interestingly,
initial scoping of the topic (as shown in Figure 3, page 40) did highlight a
small number of specific activities that are likely to be relevant and important
for PWDem which provides a starting point for future research that looks at
ADLs for PWDem.
This PhD will therefore address these three key points, firstly by
examining where knowledge transfer between healthcare professionals and
designers requires improvement through a scoping study. This study will also
capture the third key point made by the literature review, by exploring
activities that are likely to be relevant and important for PWDem, and how
these compare to definitions of ADLs in the literature. Design personas that
represent different PWDem will then be developed, taking into account the
aspects of knowledge transfer between different professionals that need to
be improved. This will provide designers with an accessible way in which
they can obtain knowledge about their intended users, and on which they can
base their designs.
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3. Methodology
This chapter explores research methods that could potentially be used in
persona development and explains why certain methods were chosen over
others for this PhD. Consideration is also given to appropriate sampling
strategies and data analysis methods.
The literature review highlighted three key points. It showed the
importance of designers being able to understand users’ needs, the
importance of facilitating good communication and effective knowledge
transfer between stakeholders, and that there was a lack of clarity over which
activities of daily living (ADLs) apply specifically to people with dementia
(PWDem). These are important factors in that to encourage PWDem to
engage with activities and therefore promote independence we need to firstly
identify relevant activities that PWDem are likely to engage with. As well as
this, despite there being a strong case supporting the use of HFE principles
in dementia care home design (as outlined in Chapter 1, page 16), these
principles do not appear to have been widely adopted in this context. A range
of data collection methods were considered to meet the needs of the project
including interviews, focus groups, observations, and surveys. Personas
were chosen as a way to represent the abilities and limitations of PWDem
and to support the use of an HFE approach to dementia design. By
highlighting activities which are relevant or particularly important for PWDem,
personas could also provide a means of aiding understanding of ADLs.

3.1 Personas
3.1.1 What are personas?
Design personas represent the needs and abilities of a user group,
often taking the form of a short profile of an archetypal member of a specific
group. For example, a design persona which aims to help with the design of
a games website for children may describe a young child who is confident in
using technology and likes games to be visually appealing (Adlin & Pruitt,
2010). This would then highlight the need for designers to create a website
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that is visually stimulating in order to encourage similar children to engage
with it.

3.1.2 Why use personas?
Design personas have the potential to be incredibly useful to those
engaging with user focused design methods and approaches such as HFE.
They enable designers and other professionals to better understand users’
needs and preferences during the design process, as outlined in Chapter 1
(page 16). Personas are currently most commonly used in fields such as
marketing and software design (Adlin & Pruitt, 2010), but have also been
used outside of this domain to better understand the needs of institutional
repository users (Maness, Miaskiewicz, & Sumner, 2008), and as
communication tools in research (Hisham, 2009). In health and social care
specifically, personas have had various applications, including informing
medical equipment design (Vincent & Blandford, 2014) and the design of
consumer health technologies (LeRouge et al., 2013).
There are several potential positives to using personas as a design
tool, including their ability to help designers to focus on users’ needs (Hisham,
2009), and their usefulness in communicating issues that specific types of
users may have with a product or service (Clarkson, Waller, & Cardoso,
2013). Personas have been described as an accessible method of presenting
such information (Clarkson & Coleman, 2013; Marshall et al., 2015).
However, there are potential disadvantages to using personas. For
example, while they may be a useful means of helping stakeholders to
understand the context of a project, and can help to promote human-centred
design (Guðjónsdóttir & Lindquist, 2008), they are considered by some to be
less useful when used specifically as a design tool (Guðjónsdóttir & Lindquist,
2008). For example, members of the project team in one study suggested
that personas were not used when making design decisions as they were not
relevant when discussing technical elements of a product rather than the
user interface (Guðjónsdóttir & Lindquist, 2008). Other critiques have gone
further than this, suggesting that there are issues with methodology and
practicality when using personas, and that there are difficulties in determining
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how many actual users are represented by any one persona (Chapman &
Milham, 2006). The literature therefore suggests that further research in this
area is necessary before using personas as a data communication tool
(Chapman & Milham, 2006).

3.1.3 How are personas relevant to dementia design?
The design of dementia care home environments is one such context
in which the use of personas could be beneficial to designers. By allowing
designers to better understand the needs of their intended user group
(Marshall et al., 2015; Miaskiewicz & Kozar, 2011; Schulz & Skeide Fuglerud,
2012), personas could enable them to produce care environments which are
more appropriate for PWDem. This could be particularly useful in designing
for dementia as PWDem may find it difficult to communicate their needs to
designers due to common symptoms of dementia, such as memory problems
and communication issues (World Health Organisation, 2012a). Personas
could also be used in this area to convey the feelings, thoughts, and goals of
PWDem; however, this is beyond the scope of this thesis as PWDem and
their families were not included in this research.

3.1.4 How do we arrive at personas?
There are two different categories of personas; these are evidencebased personas, and those which are assumption-based. Evidence-based
personas are considered to be the stronger of the two types due to the fact
that they are grounded in evidence rather than being based on
preconceptions about a user group (Adlin & Pruitt, 2010). Stereotypes and
preconceptions about users, from which assumption-based personas are
generated, may be inaccurate. This can lead to personas that do not truly
represent the needs of the group they intend to, meaning that designs
resulting from this type of persona may not meet the needs of actual users.
For this reason, the personas that were developed throughout this PhD were
evidence-based. Further information on specific research methods that can
be used in the development of personas can be found in Table 8 and section
3.2 (page 66).
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3.1.5 Current availability of dementia personas
While personas that represent a range of older people were available
(ArjoHuntleigh, 2011; Wockl, Yildizoglu, Buber-Ennser, Aparicio Diaz, &
Tscheligi, 2011), at the time of writing there were no known pre-existing
personas that specifically represented PWDem. Arguably, there were
therefore no pre-existing personas that were suitable for use in the design of
dementia care environments. This meant that suitable personas that
represented PWDem needed to be created to ensure that additional needs
specifically related to cognitive decline were also considered. As dementia
primarily affects older people, these personas also needed to capture
impairments associated with normal ageing, such as mobility issues. In order
to produce such a set of personas, it was firstly essential to identify
appropriate persona development methods. In section 3.2 (page 66),
potential persona development methods are considered with reference to
their overall usefulness in persona development, as well as their usefulness
in generating dementia personas specifically.

3.2 Possible persona development methods
As noted in section 3.1.4 (page 65), in order to develop evidencebased personas that addressed the issues raised by the literature review, it
was crucial to identify appropriate data collection methods. As Table 8 (page
67) shows, a range of different methods can be used to generate evidencebased personas.
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Table 8: Characteristics of persona development methods*

Qualitative

Quantitative

Self-report

Large dataset

Involves
stakeholders

Low-cost

Not
geographically
restrictive
X

Interviews

X

X

X

Observations

X

X

X

Focus groups

X

X

X

Cluster analysis

X

X

X

X

Principal
components
analysis
Surveys

X

X

X

X

X

X

X

X

X

X

X

*Persona development methods were identified through scoping of the literature on the topic of persona creation (Clarkson & Coleman, 2013; Langdon, Johnson, Huppert, & Clarkson, 2013;
LeRouge, Ma, Sneha, & Tolle, 2013; Marshall et al., 2015; Vincent & Blandford, 2014; Waller, Bradley, Hosking, & Clarkson, 2013)
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These methods all have different strengths and weaknesses. For
instance, interviews, observations, and focus groups can generate qualitative
data, but may be difficult to use with a large group of participants. Cluster
analysis and principal components analysis on the other hand can generate
large amounts of quantitative data but may miss finer details. These methods,
and others, are explored in sections 3.2.1 (page 68) to 3.2.6 (page 76).

3.2.1 Interviews
While using this method can make it difficult to obtain data on a large
scale, interviews can generate detailed qualitative data. This may be
particularly useful for gaining insight from design and healthcare experts who
are experienced in the field of dementia care home design. This could be
beneficial not only in terms of gaining knowledge from experts in this field,
but also in assessing where there are gaps in knowledge or where a design
aid might be beneficial. Interviews may therefore be useful in the
development of dementia personas. There are broadly three types of
interview, these being unstructured, semi-structured or fully structured. As
outlined in this section, each type of interview has different strengths and
weaknesses and is therefore appropriate in different contexts.
•

Unstructured interviews
o These are useful for exploring a general area (Robson, 2002),
for example one which may be relatively unfamiliar to the
researcher. This is because the participant guides the
conversation (Denscombe, 2010). Unstructured interviews may
be very informal (Robson, 2002) and are flexible in nature. This
type of interview could assist with learning more about relevant
user groups as it would give participants the opportunity to
guide the topic of conversation, which may give some insight
into their priorities, as well as their knowledge and experiences.

•

Semi-structured interviews
o These interviews are based on a set of questions which can be
deviated from if necessary, allowing some level of flexibility
(Denscombe, 2010). Questions may be asked in a different
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order, or added or omitted between interviews, depending on
the context and content of each interview (Robson, 2002). This
type of interview may be useful when information is sought on a
specific topic or concept, but gives participants scope to guide
the conversation (Denscombe, 2010), while allowing the
researcher to bring the interview back on track if they feel that
the interviewee has gone too far off topic.
•

Structured interviews
o These are based on a set list of questions or an interview
schedule which is put together before the interview takes place,
and each participant is asked exactly the same questions
(Denscombe, 2010). The main way in which this type of
interview differs from a survey questionnaire is that structured
interviews tend to use open ended questions rather than those
that require a multiple choice response (Robson, 2002). This
type of interview may be useful for generating feedback on
specific elements of a concept or topic. It may, however, limit
opportunities to discover more about an unfamiliar topic, or a
general topic area, as it does not give participants and
researchers the freedom to deviate from the pre-set questions,
meaning that other relevant topics that have not been
considered by the researcher may go unexplored.
Interviews may be used as the sole research method in a study, or in

conjunction with other methods (Robson, 2002). As well as the different types
of interview, there are different ways in which interviews can be conducted
(Denscombe, 2010). A face to face interview can give the researcher the
opportunity to pick up on non-verbal cues, such as body language, which
may provide additional contextual information that can assist with the
analysis of participants’ responses (Robson, 2002). While telephone
interviews eliminate this visual element, these can provide opportunities to
interview people who may not be able to attend a face to face interview,
perhaps due to time constraints or there being a long distance geographically
between the researcher and the participant which prevents them from
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meeting in person (Robson, 2002). While Skype interviews may be able to
overcome this challenge and still provide a visual element if participants are
interviewed via video chat, this method can lead to additional potential issues
in that successful data collection is then dependent on technology that may
be unreliable.
Interviews can also be carried out with multiple participants in one
session. These can again take an unstructured, semi-structured or structured
approach, and can provide additional advantages over a one to one interview
in that they can also capture interactions between participants (Robson,
2002).

3.2.2 Focus groups and group interviews
Focus groups are similar to group interviews in that multiple
participants are involved in one session. However, there are some key
differences between the two methods. Focus groups, like interviews, may be
useful for generating detailed qualitative data upon which personas can be
based. Unlike interviews, which may cover broader topic areas (particularly
unstructured interviews), a focus group examines one specific area, which in
this case could be dementia personas. This method may be particularly
useful when evaluating dementia personas as participants would be able to
directly engage with the personas, alongside other people with different
experiences and viewpoints. The researcher also takes on the role of
moderator rather than interview in a focus group, meaning that fewer
questions may be covered in a focus group than a group interview and the
researcher may have less input. As well as this, focus groups may be more
effective than interviews at encouraging responses from those who feel less
comfortable being interviewed on a one to one basis (Robinson, 1999;
Robson, 2002).
There are, however, also disadvantages to using focus groups as a
data collection method. Fewer questions tend to be asked in a focus group
than a group interview, which may mean this method is unsuitable if many
questions need to be asked (Robinson, 1999). As with interviews, it is difficult
to generalise the results as the responses come from a group that cannot be
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assumed to be representative of the wider population. Additionally, there may
be problems with group dynamics if one member is particularly dominant and
others are less forthcoming with responses. Furthermore, if a group
combines people of different levels of seniority within the same organisation
(for example, consultants and healthcare assistants), this could again cause
problems (Robson, 2002) in that those of a more senior level may feel that
their responses hold more weight than responses from their junior colleagues.
Similarly, junior colleagues may feel that their responses are less important
which may discourage them from participating fully in a focus group session.

3.2.3 Observations
Observations are another method by which data can be gathered for
the purpose of developing personas. These tend to generate qualitative data,
but there may be scope for observations to produce quantitative data if
checklists are used. There are different ways in which observations can be
undertaken, including participant observation and structured observation
(Denscombe, 2010; Howitt & Cramer, 2011). Observations can be direct, in
which case the researcher carries out their own observation, or indirect, in
which case the researcher relies on reported observations from others.
Observations can also be carried out in an overt manner or covert
manner. Overt observations are less ethically problematic as participants are
aware that they are being observed, meaning that people have a choice as to
whether or not they participate. This is different to a covert observation, in
which participants are unaware that they are being observed. However, an
awareness of being observed can itself cause issues in that participants may
behave differently if they’re conscious of the fact that they are being
monitored. This is known as the Hawthorne Effect (Mccarney et al., 2007).
This could be a particular problem if using observations to assist with
persona development; in order to create personas that accurately represent
the needs and preferences of the relevant user group, it is necessary to
accurately capture users’ needs and preferences. For this reason, covert
observations may be useful in persona development as these enable
researchers to observe users behaving naturally in their environment.
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However, this can be ethically problematic, particularly when users are
considered to be vulnerable, as PWDem often are.
As with any research method, however, there are advantages and
disadvantages to using observations to collect data. Observations can be
useful as they involve stakeholders, which may not be the case if using other
methods. As well as this, observation is more direct than other methods in
that rather than interviewing people and asking them about their behaviours,
this method allows researchers to observe these behaviours first hand
(Robson, 2002). Observational data can be used to supplement data derived
from other methods to see where there are contrasts between datasets, or
where datasets complement each other (Robson, 2002). Observations are
also appropriate for assessing phenomena in a real-life context. However,
this can be compromised as the presence of researchers may affect
participants’ behaviours (Mccarney et al., 2007). As well as this, observations
can be time consuming (Robson, 2002), and it may be difficult to access the
required groups in order to enable the researcher to carry out the observation.

3.2.4 Principal component analysis and cluster analysis
Principal component analysis (PCA) may be used to initially identify
relationships between variables (Bro & Smilde, 2014), and can be used to
make large amounts of data more manageable and meaningful (O’Donoghue,
2012). This is achieved by grouping related variables within the dataset into a
reduced number of components (O’Donoghue, 2012). Different components
explain different amounts of variance, and small numbers of components
may represent a large proportion of the variance present within the data
(O’Donoghue, 2012). If this is the case, researchers can refer to a smaller
number of components rather than having to report a high number of
variables; this makes the reporting of large datasets much more manageable
(O’Donoghue, 2012).
While the components may not directly correspond to persona types in
this context, they could provide useful information for developing the
personas in terms of identifying potential risk factors or protective factors for
dementia. For example, a component may reflect findings that dementia risk
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decreases as years of formal education increase (World Health Organisation,
2012a). This could mean that a persona describing somebody living with
dementia may also make reference to their education level.
Cluster analysis, on the other hand, is often used to explore clusters of
people within datasets rather than clusters of variables (Hammond, 2006).
People within the dataset who possess similar characteristics can be
grouped into clusters (Hammond, 2006). For example, those with a high
education level may be grouped together into one cluster.
This method may be advantageous in that it can highlight clusters
within large groups of people that may be representative of the wider
population. However, a cluster analysis requires access to a large dataset in
order to achieve this. Accessing a dataset that is large enough for this type of
analysis can be costly and time consuming, particularly if a new dataset
needs to be generated in the absence of a suitable pre-existing one.

3.2.5 Surveys
Surveys are another method by which data may be collected for the
purpose of developing personas. They tend to rely on closed questions
(those with set response options) which generate quantitative data, although
it is also possible to use them to generate qualitative data through the use of
open ended questions (Robson, 2002). As with interviews, there are various
ways in which these can be administered. Common methods of carrying out
surveys include:
•

Self-report surveys
o The survey is usually posted to large numbers of people.
Participants complete the survey independently and return it to
the researchers (Robson, 2002). This can enable participants to
access a large sample of participants from different locations.
However, response rates for self-report surveys can be low
(Aldridge & Levine, 2001), and it may be costly to post
questionnaires out to a large number of potential participants.
Self-report surveys can also be carried out online through the
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use of email and specialist survey tools such as Survey Monkey
or the Bristol Online Survey tool. This can again enable
researchers to access participants from large geographical
areas (Aldridge & Levine, 2001), but without the cost of paying
for postage for a large number of questionnaires. This method
of survey distribution has further advantages in that the survey
software can be used to prevent missing response data by
making

certain

questions

compulsory,

responses

are

automatically returned to the researcher, and response data
can be easily imported into the relevant analysis software
without the need for data entry (Aldridge & Levine, 2001). There
are however disadvantages with administering an online survey
in that participation is restricted to those who are able to access
and use internet-connected computer (Aldridge & Levine,
2001).
•

Telephone surveys
o The researcher contacts the participant and reads the
questions to them over the phone, whilst making note of their
responses (Aldridge & Levine, 2001; Robson, 2002). As with
self-report surveys, these may be useful in that they enable the
researchers to contact large samples of participants from
diverse locations (Aldridge & Levine, 2001) with knowledge of
the needs and preferences of the relevant user group.
However, this method of survey administration relies on
researchers to record written responses based on participants’
verbal responses. This may produce inaccuracies in the data,
for example if researchers record responses in note form rather
than verbatim. One way of avoiding such inaccuracies may be
to produce audio recordings and transcripts of telephone calls,
but this is likely to be time consuming and may not be feasible
with large sample sizes.

•

Face to face interviews
o The researcher and participant meet and the researcher asks
the participant questions directly, whilst recording their
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responses (Aldridge & Levine, 2001; Robson, 2002). Again,
these enable researchers to discuss the needs and preferences
of the relevant user group with participants. However, face to
face interviews can be difficult to arrange with participants and
producing and analysing transcripts of face to face interviews
can be time consuming (Aldridge & Levine, 2001; Pope,
Ziebland, & Mays, 2000).
Face to face interviews will not be discussed in detail in this section as
these are covered in the section on interviews (section 3.2.1; page 68).
Self-report surveys do not require the researcher to be present at the
time of administration and can therefore result in data being collected from
large samples relatively easily and cheaply (Aldridge & Levine, 2001).
However, response rates to postal surveys are likely to be low (Robson, 2002)
meaning that in order to obtain a large sample, it is necessary to send out
more surveys than responses are needed. Some studies have suggested
that online surveys may be effective when targeting groups with specific
characteristics (for example, those with a particular job role) where email
addresses are available to contact potential participants directly (Sinclair,
O’Toole, Malawaraarachchi, & Leder, 2012).
Another advantage to using self-report surveys is that they enable
respondents to remain anonymous. This is likely to be particularly beneficial
where sensitive topics are being studied as participants may be less willing to
discuss sensitive issues face to face with a researcher. Also, surveys can
capture both qualitative data and quantitative data through the use of a
combination of closed and open-ended questions. However, where selfreport surveys are used, this may limit the collection of qualitative data in
particular as the questions need to be simple enough that participants are
able to work through them without the guidance of a researcher. Using more
complex questions or requiring more complex responses could cause
difficulties in that participants may misunderstand or misinterpret questions
(Robson, 2002), potentially leading to missing response data, or unreliable
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data, if different participants have interpreted and therefore responded to the
same question in different ways.
Telephone surveys are one way in which this issue could be overcome
in that through directly interacting with the researcher, this gives the
participant the opportunity to ask questions about the survey or to ask for
clarification if confusion arises (Robson, 2002). Telephone surveys are also
often associated with higher response rates than postal surveys (Robson,
2002; Sinclair et al., 2012). However, telephone surveys also come with
some disadvantages, one of these being that while interacting with the
researcher may encourage participation and allow participants to ask
questions, it can also influence the data that are collected due to interviewer
bias (Robson, 2002). For example, the researcher may influence how a
participant interprets and responds to a question through the way in which
they ask the question. As well as this, participants may not respond as freely
to a telephone survey as they would a self-report survey. This may be a
particular issue if the topic being studied is of a sensitive nature; participants
may be concerned that their responses are not socially acceptable or fear
being judged by the researcher and may therefore adapt their responses
accordingly (Robson, 2002). Telephone surveys may be inappropriate when
studying sensitive topics (Aldridge & Levine, 2001) although some
respondents may feel more willing to talk openly over the phone.

3.2.6 Other methods: walkaround
An additional method that could be used in persona development is a
walkaround. Whilst this method is not known to have been used in persona
development previously, it is likely to be useful in the context of developing
personas to inform the design of dementia care homes. A similar method has
been used previously in social science research (Emmel & Clark, 2011). The
proposed method may be particularly useful in the later stages of persona
development, as a means of evaluating earlier persona versions.
Stakeholders are asked to show the researchers around the built
environment, for example a care home, whilst being encouraged to critically
evaluate features within the environment based on the needs of the personas.
This requires participants to examine the environment and assess how
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successfully they think it accounts for the needs described in the personas,
which represent the needs of archetypal users.
The proposed walkaround method draws on elements of both
contextual inquiry and verbal protocol. Contextual inquiry takes place in
participants’ work environments, and involves researchers observing and
interviewing participants about what they are doing whilst they engage in
their normal work activities (Privitera, 2015). In this study, during the
walkaround, participants are asked about features of the built environment,
and in the context of dementia design, to critically evaluate the suitability of
the environment for PWDem. However, this method differs from contextual
inquiry in that participants are not observed whilst undertaking their normal
work activities, and instead are asked to show the researchers around their
work environment.
Verbal protocol involves participants being asked to talk through their
thinking as they engage with and complete a task (Jones, 1989). Again, this
bears some similarities to the walkaround method in that in the context of
dementia design, participants are asked to think aloud about how different
features within the environment are helpful or unhelpful for PWDem. There
are, however, important differences between the two methods in that a
walkaround does not require participants to think aloud about a specific task
that they are completing. Instead, the aim of the walkaround method is to
learn about how the environment is used rather than the cognitive processes
that underpin the completion of a task.
The walkaround method is likely to be useful when studying the design
of built environments for PWDem as it encourages participants to reflect on
how people interact with the built environment, and how it supports or hinders
people in their everyday activities. One potential disadvantage to this method,
however, is that participants are not required to engage with their normal
activities as part of the method, as with contextual inquiry or verbal protocol.
It is therefore possible that some considerations that would only come to light
through the course of completing such activities may be missed when using
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the walkaround method, as this focuses more broadly on the environment
rather than examining specific tasks in detail.
The proposed method gives researchers an opportunity to explore
how people engage with the personas, and to see how they might be used as
part of the design process. This method can also give further information on
the content and format of the personas, and whether or not these are
appropriate for the context. To ensure that this method is suitable for later
stage persona development, it would be prudent to carry out a pilot study
before embarking upon a full study which uses this method.
Not all of the methods discussed in section 3.2 (page 66) were used
during this research. The application and relevance of these methods to this
project are discussed in sections 3.3 (page 78) to 3.5 (page 81).

3.3 How can these methods be used to produce dementia
personas?
3.3.1 Interviews
Interviews may prove to be a useful method for developing dementia
personas as they enable the researcher to involve stakeholders and find out
more about their thoughts on the relevant topic. This can also help with
identifying users’ needs, not only the needs of those who will be using the
environment (for example, PWDem, their families, and care staff), but also
the needs of stakeholders who are likely to use the dementia personas.
Through providing researchers with the opportunity to discuss the personas
directly with those who will be using them, interviews can help to highlight
what the requirements of these personas will be, both in terms of content and
format. Interviews may also be helpful later on in the persona development
process, if used to evaluate existing personas or early versions of new
personas as they could help to guide further persona development.

3.3.2 Focus groups
As with interviews, focus groups can enable researchers to engage
with relevant stakeholders and learn more about the needs of users of the
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environment, the needs of users of the dementia personas, and the
requirements of the personas in terms of content and format. Additionally,
focus groups give researchers the opportunity to see how stakeholders
interact with each other and with the dementia personas. For this reason,
they are likely to be of use later on in persona development when evaluating
existing personas or early versions of new personas, as stakeholders can
engage with the personas during the focus group session and give feedback
on various elements of the personas.

3.3.3 Observations
Observations could be useful in dementia persona development in that
they may help to highlight users’ needs without users having to directly
communicate these to researchers. This is important as communication
problems are a common symptom of dementia, particularly as the condition
progresses (World Health Organisation, 2012a). As well as this, they enable
researchers to learn more about how users engage with their current
environment. Observations may be useful at different stages of persona
development; they could highlight users’ needs when initially exploring what
will need to be included in the personas. They may also be useful later on in
the development process, for further developing dementia personas, when
researchers have gained a better understanding of the specific tasks or
activities that they wish the personas to represent, as observations can
highlight the challenges that users may face when engaging in such activities.

3.3.4 PCA/cluster analysis
These methods may be useful in dementia persona development as
they allow researchers to identify subgroups within a dataset based on
certain characteristics, such as symptoms or needs. This could be helpful in
determining how many dementia personas may be needed or which groups
may need to be represented by dementia personas. These methods are
therefore likely to be useful during the preliminary stages of persona
development, before any initial personas have been created.
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3.3.5 Surveys
Surveys have the potential to help identify users’ needs, and to help
researchers to learn more about how users engage with the environment.
Given that they can be used to obtain both quantitative and qualitative data,
they can be useful for scoping the area in that they can ask closed questions
about needs or priorities. Survey responses can be compared between
participants with different types of dementia experience to explore where
knowledge and perspectives differ within samples. Surveys can also be used
to collect more detailed data, to explore why participants feel that certain
needs or design features are important. As well as this, surveys can be used
to gather data about how users engage with the environment and examine
what might be needed from the personas. Due to the fact that surveys enable
researchers to cover different areas relatively quickly and easily, they may be
particularly useful in the initial stages of dementia persona development,
when researchers are exploring what type of information needs to be
captured by the personas.

3.3.6 Walkaround
This method could be also useful in persona development.
Walkarounds can enable researchers to observe participants as they interact
with the dementia personas. This could give useful feedback on how the
personas may be used, which is important as the dementia personas are
intended to support an HFE approach to design, and adjustments can then
be made, where necessary, to support this. A walkaround provides an
opportunity to gain feedback on the content and format of personas, as well
as feedback on how the environment caters for users. Due to the fact that
existing personas are required as part of the walkaround, this method is likely
to be most useful during the later stages of persona development, when
evaluating and further developing earlier versions of the personas.

3.4 Persona development as an iterative process
The need for appropriate persona development methods does not
stop once the initial version has been completed. In order to produce
personas that both represent the needs of the user group and meet the
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needs of the designers who will be using them, it is important that persona
development is seen as an ongoing process, through which personas are
evaluated at certain time points and then further developed based on the
feedback obtained.

3.5 Chosen persona development methods
After consideration of which methods would likely be most appropriate,
three separate research studies were undertaken as a means of collecting
data to inform and develop the dementia personas. These studies are
outlined in Table 9 (page 82) and are described in more detail in sections
3.5.1 (page 82) to 3.5.3 (page 84).
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Table 9: Main phases of persona development

Study

Study 1:
Scoping
survey
113

Study 2:
Interviews and
focus groups
6

Pilot for Study
3: Walkaround

Study 3: Care
home visits

9

Participants
(type)

People working
in care delivery;
care managers;
designers with
experience of
designing for
dementia

Participants from
Study 1 willing to
take part in further
research

Colleagues from
Loughborough
Design School

Method

Questionnaire

Focus of
study

Design
considerations;
design priorities;
design
solutions;
activities

Interview
(individual/group)
Needs of PWDem;
uses for personas;
content and format
of personas

Walkaround;
group interview
Content and
format of
personas; testing
of walkaround as
research method

Persona
version#

Initial version
(V1)

Version 2

Versions 3 & 4

3 care homes;
2-3 participants
at each home
Range of
different care
homes that
accommodate
PWDem; care
delivery staff
(including
nurses and
healthcare
assistants);
care managers
Walkaround;
group interview
Final testing of
content and
format of
personas; how
well do
personas work
as a discussion
tool?
Final version
(V7)

Participants
(n)

Persona versions 5-6a were derived from additional feedback obtained outside of the main studies. The process by

#

which these iterations were developed is described in Chapter 5 (page 124).

3.5.1 Study 1: Scoping Study
The first study, which was the basis for the initial set of personas,
aimed to scope the topic area and provide data on various topics such as
important activities for PWDem and design priorities for dementia care
homes. It employed an online survey method to generate both qualitative and
quantitative data. This method was chosen for this stage of the persona
development process largely due to the fact that it enabled the researcher to
gather data from a large sample quickly, cheaply, and with a large
geographic spread. This was useful at this initial stage of the process as it
was necessary to find out more about the design needs of PWDem, and what
the design priorities should be for stakeholders involved in the design of
dementia care home environments. Responses were sought from those
working in care delivery, care management, design and dementia training.
Inviting participants with these characteristics to take part was intended to
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capture the needs of different stakeholders who would likely have input in the
design of a dementia care home and were therefore potential users of the
personas. Having the ability to obtain responses from a larger and arguably
more representative sample early on in persona development was
particularly useful as it meant that the information gathered was more likely to
accurately represent the needs of archetypal PWDem than if a smaller
sample had been used.
In order to enable participants to respond fully and to avoid placing
restrictions on their responses, the survey made use of a mixture of open
ended and closed questions. This meant that opinions on aspects of
dementia care home design could be sought and compared across different
groups of professionals involved in dementia care and dementia care home
design. Also, participants could elaborate further where necessary and could
respond freely to questions where this was needed, for example when
participants were asked about activities of daily living (ADLs) for PWDem or
asked to offer design solutions for specific issues. As well as this, the use of
a survey made it possible to ask participants a variety of questions on
different aspects of designing for PWDem. This was useful for initial scoping
of the topic and for generating data upon which the initial personas could be
built.

3.5.2 Study 2: Feedback Study
The second study in this PhD made use of interviews and a focus
group. The intention of this study was to further develop the personas that
were created after the first study, and to obtain further information on what
the personas should include as well as the format that they should take.
Feedback was therefore sought from those who had taken part in the first
study, as they were potential users of the personas in the context of
dementia care home design, and in some cases, were also users of the care
home environment as a place of work. Interviews were used at this stage to
gain more in-depth information about the needs of PWDem, the requirements
of the personas, and feedback on the initial personas. A focus group was
also carried out, which again provided more information on these points,
whilst also giving the researcher the opportunity to see how participants
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engaged with the personas. It was originally intended that this study would
solely make use of focus groups. However, this proved to be unfeasible, as
described in Chapter 5 (page 124).
These methods were used for the second study as it was felt that in
order to get useful feedback on the personas, it was necessary to engage
with participants directly and to allow them freedom to fully articulate their
thoughts on the personas. Whereas a survey may have been more restrictive
at this stage in terms of the responses that participants would be able to give,
interviews and focus groups gave participants the opportunity to bring up
additional comments when responding to the questions posed by the
researcher. It also enabled participants to more easily ask questions about
the personas if there were elements which needed clarification, therefore
highlighting where the personas may have caused confusion or where they
were unclear; this provided more information about where adjustments or
additions needed to be made. The data from the interviews and the focus
group were used to generate the next versions of the personas. Information
was also sought on how the personas may be useful in the design process
and how they may be used as part of the design process.

3.5.3 Study 3: Validation Study
The third and final study in this PhD used a walkaround method which
was piloted between the second and third studies, as well as group
interviews. This study involved visiting care homes, and assessing areas in
which the home met or did not meet the needs of the personas. It also
examined how far the personas represented the needs of dementia care
home residents.
A walkaround method was chosen for this stage of the persona
development process to gain more feedback from stakeholders (in this
instance, those working in care delivery and care management) on the
content and format of the personas, but also to explore how stakeholders
might use the personas, and to assess where adjustments may need to be
made to make them more suitable for users. These participants were chosen
as they could not only provide feedback as potential users of the personas,
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but also had a unique insight into how a care home functions due to working
in this setting. Group interviews were also used; this meant that not only
could participants be observed whilst they use the personas, but they could
also discuss their findings and thoughts with other participants and the
researcher, giving them the opportunity to respond to questions and add any
other comments as necessary.
It was felt that combining walkarounds and group interviews would
work particularly well for this stage of the process as it was expected that by
this point, the personas would be likely to closely resemble their final version,
meaning that they would require validation. These methods also provided
information on how the needs of the personas (and by extension, the needs
of PWDem) were accounted for within the care home environment, which
was useful in terms of refining the content of the personas. As well as this,
walkarounds and group interviews provided useful information on how
stakeholders engaged both with the personas and with each other whilst
using the personas. This was a particularly important stage of the process as
regardless of how successfully the personas represented the needs of
potential care home residents with dementia, this was arguably irrelevant if
the personas were not accessible to stakeholders. If it was found during the
study that stakeholders were unable to use the personas, it is unlikely that
they would ultimately be used outside of this research in the design of
dementia care homes without further changes being made.
It was hoped that by using a combination of different methods, as well
as involving different stakeholders, this would result in dementia personas
that successfully represented the target user group and were fit for purpose.
The chosen methods supported the collection of both qualitative and
quantitative data; it was intended that the personas would be relevant to a
range of PWDem, as well as being detailed enough to ensure that they were
realistic representations of archetypal PWDem.

3.6 Sampling strategies
As well as the various research methods that are available, there are
also different ways in which samples of participants can be gathered. Those
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that are commonly used in qualitative research include purposive sampling,
quota sampling, the emblematic case, and snowball sampling (Gobo, 2004).
Other sampling methods include mixed purposeful, convenience, theoretical,
and opportunistic sampling (Hignett & McDermott, 2015). The characteristics,
strengths and weaknesses of these approaches are outlined in Table 10
page 87).
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Table 10: Sampling methods for qualitative research

Method
Purposive
sampling

Characteristics
Maximises variation
between cases

Quota sampling

Participants are
recruited from different
subsets within a
population. The
proportion of each
subset in the sample
matches that within the
wider population
Cases may have up to
three features. They
may be average (e.g. a
general hospital in a
large town), excellent
(e.g. a hospital
renowned for its
cardiology department)
or emerging (e.g. a
newly built hospital)
Participants are chosen
for specific
characteristics, and
provide links to further
participants possessing
the same relevant
characteristics
A combination of
methods are used to
recruit participants (e.g.
convenience and
opportunistic)

Emblematic
case

Snowball
sampling

Mixed
purposeful

Convenience

Participants are chosen
based on who is easily
accessible and/or
available

Theoretical

Data are collected,
coded and analysed.
This determines which
data are collected
subsequently and
where these should be
collected in order to aid
the development of the
theory
New leads or ideas
which emerge through
research are followed
up, assisting with the
collection of future data

Opportunistic

Based on Hignett & McDermott, 2015; Gobo, 2004.

Strengths
Can help to obtain a
representative
sample
Samples are
representative of the
wider population
from which they are
taken

Allows for
comparisons
between cases

May be helpful if few
eligible participants
are known to the
researcher

Flexible and may be
useful if large
numbers of
participants need to
be recruited from
different places
Easy to obtain
sample via this
method, useful if
working to a short
time frame
Flexible and may be
useful in guiding the
development of a
new theory

Flexible and may
help researchers to
access larger
numbers of
participants/larger
data sets

Weaknesses
Not all cases may
be relevant
May restrict data
collection from
certain groups and
may be difficult to
match the
proportions of each
subset in the wider
population
Cases may not be
as representative as
they appear to be

Cannot guarantee
that participants will
have links to other
participants, may be
difficult to obtain
participants through
other people
Some sampling
methods may not
work well together

May be difficult to
obtain
representative or
relevant sample
May not be an
efficient way of
collecting data
(particularly in the
initial stages of the
research)

May be difficult to
keep track of and
follow up on new
leads or ideas, may
be difficult to
maintain a specific
focus
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Due to the fact that specific participant groups were needed for the
first study, these being people with experience of caring or designing for
PWDem, it was decided that a snowball sampling strategy for the scoping
study would be the most appropriate. Participants in this study would be
asked if they were interested in taking part in further research, and these
leads would be followed up for the second study. For the third study, an
emblematic case (Gobo, 2004) approach was used, as care homes with
specific characteristics (for example, newer dementia care homes, older
dementia care homes and general older people’s nursing homes) were
required for this study in order to compare how they accommodated the
needs, limitations, and abilities of PWDem.

3.7 Data analysis methods
As the majority of the data collected throughout this PhD were
qualitative in nature, this section largely focuses on methods which can be
used for the analysis of qualitative data.

3.7.1 Quantitative analysis
The first study generated both quantitative and qualitative data. Due to
the fact that the amount of quantitative data that was generated was
relatively small, and that these data were categorical in nature, it was
decided that a largely descriptive analysis would be appropriate. This
analysis involved looking at frequencies (how many participants chose a
particular response to each relevant question) and generating graphs and
charts to reflect this. Variables such as experience of dementia and job role
were also explored in this way due to their categorical nature. Chi-square
goodness of fit tests were also carried out on the data where this was
appropriate, to assess whether or not the participants who had particular
priorities in terms of activities (for example, eating) were evenly distributed
amongst the different professional groups included in the first study. These
analyses were completed in SPSS 22.0.
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3.7.2 Qualitative analysis
3.7.2.1 Content analysis
Content analysis refers to a group of data analysis methods that are
used to examine the content of the data through coding and highlighting
themes (Sparkes & Smith, 2014), in order to find meaning in the data so that
conclusions can be formed (Bengtsson, 2016). A hierarchical content
analysis, for example, explores patterns within the data and how these
interact as part of a hierarchy.
Content analysis has various strengths. One of these is that it allows
researchers to compare and contrast the content of the data, and describe
and order the data (Sparkes & Smith, 2014). It can also help researchers to
develop their knowledge of a topic, but doesn’t require them to have detailed
knowledge of, or extensive training in the use of, the method itself (Sparkes &
Smith, 2014). Due to its step by step nature, it is accessible to researchers
regardless of experience level (Sparkes & Smith, 2014). Content analysis is
not bound to a particular theory or discipline (Bengtsson, 2016).
There are also several weaknesses associated with the use of content
analysis, one of these being that while it allows researchers to cover a
broader spectrum of topics or themes, some of the depth is likely to be lost
(Sparkes & Smith, 2014). As well as this, the way in which data are coded
and grouped into categories can provide somewhat misleading results in that
while a theme may not have been particularly prevalent within the data set, it
may in fact still be a particularly important theme (Sparkes & Smith, 2014).
This is a potential pitfall in that researchers may not consider such themes to
be important, leading to an analysis that does not accurately reflect how
important certain themes or topics are. For this reason, it is important for
researchers who are using this type of analysis to consider how their
influence may bias their results and conclusions (Bengtsson, 2016). As well
as this, through coding and dividing the data, data are removed from their
original context within the dataset, which may have implications for data
interpretation and analysis (Sparkes & Smith, 2014).
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3.7.2.2 Grounded theory
In grounded theory analysis, researchers aim to produce a theory
derived from text-based data (Payne, 2007) rather than applying an existing
theory to the data (Sparkes & Smith, 2014). There are various kinds of
grounded theory analysis, including Glaserian (Glaser, 1978), Straussian
(Strauss & Corbin, 1998), and constructivist (Charmaz, 2006). An important
characteristic of this method is that the data are constantly compared
(Hawker & Kerr, 2007). A strength of grounded theory is that it is a “codified
method” (Sparkes & Smith, 2014), and as such, is largely accessible to
researchers in that it simply involves following a series of steps. As well as
this, grounded theory analysis can help researchers to not only combine and
interpret concepts and categories, but can also help to show how these relate
to each other (Atkinson, 2012; Sparkes & Smith, 2014). This is different to a
hierarchical content analysis, in that while consideration is given to how
different themes or categories may interact or overlap, these are not put into
a hierarchical structure.
There are, however, some weaknesses in grounded theory. It can be
a time consuming method if the analysis is completed thoroughly (Sparkes &
Smith, 2014). As well as this, the open coding skills which are necessary to
complete this type of analysis do require some level of expertise (Sparkes &
Smith, 2014), meaning that it is not an accessible method for all researchers.
Furthermore, since the data are divided into sections during the analysis, the
resulting theory may lack important contextual elements (Sparkes & Smith,
2014), as with content analysis.

3.7.2.3 Thematic analysis
This method is used to highlight (and subsequently report on) themes
within a dataset (Braun & Clarke, 2006). In this sense, it is similar to both
content analysis and grounded theory (Sparkes & Smith, 2014). In contrast to
other similar forms of analysis, however, in a thematic analysis the writing up
process is itself considered to form part of the analysis (Braun & Clarke, 2006;
Sparkes & Smith, 2014). This method, like grounded theory, also contrasts
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with hierarchical content analysis in that the themes which come out of the
analysis are not organised in a hierarchical structure.
Thematic analysis can be a useful method in that compared to some
methods, it is straightforward and flexible (Sparkes & Smith, 2014). It allows
researchers to identify consistencies and inconsistencies across a data set,
as well as enabling them to summarise the main points within a data set
(Sparkes & Smith, 2014). It is not associated with a particular theory (Braun
& Clarke, 2006) and is therefore accessible to researchers from a wide range
of backgrounds (Sparkes & Smith, 2014) and with varying levels of expertise.
There are, however, certain drawbacks to using a thematic analysis. In
relation to content analysis and grounded theory, the way in which the data
are coded and divided can mean that the context in which participants’
responses are situated may be lost during the analysis. As well as this, the
nature of a thematic analysis means that it is possible that researchers’
interpretations may not be supported by the data, potentially leading to
reported results which do not closely match participants’ intentions or
thoughts (Sparkes & Smith, 2014).

3.7.2.4 Interpretative phenomenological analysis
An interpretative phenomenological analysis (IPA) has two main goals.
These are to explore participants’ perspectives within the data and to put
participants’ responses into context whilst ‘making sense’ of them (Smith &
Eatough, 2007; Sparkes & Smith, 2014). It can be a useful method in that like
other methods described throughout 3.7.2 (page 89), it is relatively
straightforward, with set guidelines to follow. It can also be used to
successfully identify how participants’ experiences differ and to explore these
experiences (Sparkes & Smith, 2014).
There are, however, some weaknesses associated with using an IPA.
Firstly, it can be difficult to identify the differences between an IPA and a
content or thematic analysis, due to the fact that IPA also focuses on themes
within the data (Chamberlain, 2011). As well as this, the set guidelines which
are provided for an IPA can lead to the phenomenological aspects of this
analysis being neglected (Chamberlain, 2011). It is also argued that the
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guidelines for IPA may serve as a restrictive framework in that they may
encourage researchers to simply produce what the method suggests that
they produce (Chamberlain, 2011).

3.7.3 Chosen data analysis methods
Since the data produced were largely qualitative in nature, it was
decided that much of the analysis for each data set would be carried out in
NVivo10. The exception to this was for the first study, in which some of the
survey questions produced quantitative data. For this first study, chi-square
goodness of fit tests and descriptive analyses were carried out on the
quantitative data, using SPSS 22.0. For the qualitative data that were
generated during this study, it was necessary to choose a method which
would enable the researcher to extrapolate the various themes within the
data and to compare these themes and responses between the different
groups of professionals who took part in the study. For this reason, it was
decided that a thematic analysis would be used for these data. Thematic
analyses were also carried out on the interview and focus group transcripts
from Study 2 (Chapter 5, page 124) and the case study reports from Study 3
(Chapter 6, page 171).

3.8 Summary
Personas have the potential to be a useful design tool in the development
of dementia care homes, but there are no known pre-existing personas that
represent the needs of PWDem. For this reason, the focus of this PhD was to
generate a set of design personas that represented the needs of PWDem,
with a view to these being used in the development of future dementia care
homes. Due to the fact that these personas were to be evidence based, it
was first necessary to identify appropriate research methods which could be
used to collect the data upon which the personas would be based. Several
methods were considered, including interviews, surveys, principal component
analysis and cluster analysis. After assessing the characteristics of each
method as well as examining the advantages and disadvantages of using
each method, it was decided that for the first study, a survey method would
be implemented. It was intended that the second study would be based
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solely on focus groups, however, as Chapter 5 (page 124) describes, this
was not possible. Study 2 therefore included a series of interviews in addition
to a focus group. For the third study, walkarounds and group interviews were
used. Sampling strategies were also considered, as outlined in section 3.6
(page 85), and a snowball sampling method was used in order to recruit
participants from the appropriate groups (professionals with experience of
caring or designing for PWDem). Data analysis methods included Chi-square
goodness of fit tests for quantitative data, and thematic analysis for
qualitative data. Chapters 4 (page 94), 5 (page 124), and 6 (page 171)
describe each of the three studies in more detail, as well as the development
of the personas, and how the research methods and data analysis methods
as outlined in this chapter were used in each study.
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4. Scoping study and persona creation
This chapter describes a scoping study which was undertaken after the
literature review described in Chapter 2 (page 30). An online survey was
carried out and individuals who had experience of working with or designing
for people with dementia (PWDem) were recruited to take part. The results of
this study were used as the basis for the initial dementia personas, which are
described later in this chapter.

4.1 Background
This study built upon the findings of a systematic literature review
which looked at the design of dementia care environments (Chapter 2, page
30). The findings of the literature review suggested that it would be beneficial
for designers to be able to understand the needs of their intended users, and
that to achieve this improved understanding, it was essential that healthcare
professionals and designers in particular could communicate their knowledge
and experience with each other more effectively. Not only would this mean
that designers would have a better understanding of the issues that dementia
causes (for example, the perceptual problems that are associated with
cognitive impairments), but healthcare professionals would be able to gain a
more realistic idea of what is achievable in terms of the design of a care
environment. As well as this, the literature review highlighted that while
activities were thought to be important for PWDem, there was little
consideration within the literature of the specific activities that were likely to
be important and relevant.
In order to improve the transfer of knowledge between various
professionals involved in the design of care environments, it was firstly
necessary to assess where improvements in knowledge transfer needed to
be made. This scoping study examined this through exploring healthcare
professionals’ and design professionals’ perceptions of the importance of
considering various ADLs (activities of daily living) and IADLs (instrumental
activities of daily living) when designing a dementia care environment; these
terms are explored in more detail in section 1.1 (page 16). This reflected the
fact that ADLs and IADLs are considered to be important in dementia care,
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but also presented an opportunity to explore specific activities that were likely
to be important for PWDem. Furthermore, while these terms are frequently
used in the literature on this topic and by clinicians working with PWDem, it
was unclear whether or not these terms were meaningful to the majority of
designers, meaning that this topic area would likely be suitable for exploring
the need for improvements in knowledge transfer. As well as this, these
terms are somewhat subjective in that different people may consider different
activities to be either essential or desirable; this study therefore facilitated an
investigation into whether or not healthcare professionals’ and design
professionals’ perceptions of what constitutes an essential or desirable
activity differed, further highlighting where knowledge transfer could be
improved. This study aimed to identify any activities that might be classed as
ADLs in addition to those that are commonly thought to be ADLs such as
bathing, eating and dressing (Katz et al., 1970; Wade & Collin, 1988).

4.1.1 Aims
The aims of the scoping study were to:
•

Examine different professionals’ perceptions of ADLs in relation to
PWDem

•

Examine the design priorities of different professionals in the context
of dementia care environments

•

Create an initial set of dementia personas

The research questions were:
•

Which activities are relevant and important for PWDem (as perceived
by professionals working in care or dementia design) and need to be
captured by the dementia personas?

•

Which design features are relevant and important for PWDem (as
perceived by professionals working in care or dementia design) and
need to be captured by the dementia personas?
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4.2 Method
4.2.1 Choice of method
This study used an online questionnaire; further information on this
method can be found in section 3.2.5 (page 73) and details on why this
method was chosen for this study can be found in section 3.5.1 (page 82).

4.2.2 Ethics
In order for the study to be allowed to progress, an ethical checklist
had to be completed and approved by the University. This checklist aims to
identify potential ethical problems that may arise throughout the course of a
study, for example any ways in which participants may come to harm during
the study. Due to the fact that this study did not involve recruiting vulnerable
people (for example PWDem) and did not pose a danger to participants or
ask them to provide information on sensitive topics, this checklist was
approved and the study was granted ethical clearance to continue without a
full application needing to be submitted to the Ethics Committee. In line with
the University’s ethical guidelines, at the start of the questionnaire (Appendix
1, page 281), participants were presented with a brief explanation of the aims
of the study, so that they could give informed consent indicating that they
wished to continue with the study. Participants were also reminded of their
right to withdraw from the survey at any point if they wished to; before
beginning the questionnaire, they were told that if they no longer wished to
continue the survey at any point to simply close the survey window. These
measures were implemented to ensure that only those who were happy to
take part did so, and that participants were able to withdraw their data if they
decided that they no longer wanted to be part of the study. Participants were
also able to contact the researcher and withdraw their data from the study up
to two weeks after completion of the survey, before analysis of their data had
taken place. This was highlighted at both the start and the end of the online
survey.
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4.2.3 Participants
Target participants included: designers, those working in care
management, care delivery, or those involved in training.
The designers approached to take part in the study were primarily
architects and interior designers. These groups of designers were targeted
as they were considered more likely to be directly involved in the design of
the care home environment than other design professionals (for example,
graphic designers).
Those working in care management (including care home managers)
were targeted as it was assumed that they would have a good level of
experience of working within the social care sector and reasonable
knowledge of the needs of PWDem. This expected level of experience is
supported by recent research which shows that on average, registered care
home managers have 18.2 years’ experience of working in adult social care,
and senior managers have 16.8 years’ experience in this sector (Griffiths et
al., 2017). Furthermore, the literature shows that 74% of registered care
home managers and 61% of senior managers who were recruited in 2016-17
came from within the adult social care sector (Griffiths et al., 2017). Given
that two thirds of people who are living in care homes are living with some
form of dementia (Sharp, 2007), it is reasonable to assume that many of the
care home managers who were targeted for the study would have significant
experience of working with PWDem. Staff involved in care delivery (for
example, occupational therapists, support workers and nurses) were
approached because of their experience of working directly with PWDem.
People working in dementia related training were also approached because
they were expected to not only have experience of working with PWDem but
also a good working knowledge of the needs of PWDem. Around 100
participants were sought for this study. This meant that enough quantitative
data could be gathered to gain meaningful insights into this topic without
there being so much data that this would pose problems in terms of carrying
out the analysis; this needed to be considered as qualitative data often takes
much longer to analyse than quantitative data (Pope et al., 2000). In order to
be eligible to take part in the study, potential participants had to work in
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design, care management, care delivery or dementia training. Those working
in design must have had some experience of designing for PWDem and
those working in care (management or delivery) or training must have had
some experience of working with PWDem. Participants were not eligible for
the study if they did not work in any of these fields or related fields, or if they
had no experience of working directly with or designing for PWDem.

4.2.4 Materials
The development of the questionnaire used for the scoping study is
outlined in this section. Lists of ADLs and IADLs (for example, Galasko et al.,
1997a; Katz et al., 1970; Lawton & Brody, 1969; Nouri & Lincoln, 1987;
Patterson et al., 1992; Schuling, de Haan, Limburg, & Groenier, 1993; Wade
& Collin, 1988) were used to determine which activities were generally
included under these definitions. In the sections of the questionnaire that
explored ADLs, these activities were given as response options alongside
other activities which were potentially important for PWDem. The included
activities were not presented in any particular order in an attempt to avoid
potential response biases resulting from the way in which the response
options were grouped. For questions concerning specific areas of the care
home, rooms or areas which were frequently referred to in the relevant
design literature were included (for example, bathrooms, bedrooms and
dining areas). The survey also included questions on participants’
experiences of dementia and their professional background. This was in
order

to

facilitate

a

comparison

between

responses

from

design

professionals and those from healthcare professionals.
One of the key things that the questionnaire aimed to explore was any
difference in opinion which may exist between healthcare professionals’ and
design professionals’ perceptions of what the term ADLs meant. For this
reason, it was decided that the questionnaire should ask respondents to
describe what this term meant to them. By identifying where differences exist
between these two groups, it was felt that this information could be used in
guiding persona development as the personas were ultimately intended to
facilitate the transfer of knowledge and experience between groups such as
healthcare professionals and design professionals.
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Draft versions of the questionnaire were submitted to an architect and
an occupational therapist to assess the relevance of the questions to the
topic being studied, and to ensure that the questionnaire was suitable for
both those working in design and those working in healthcare. Suggested
improvements on these drafts were then incorporated into further drafts of
the questionnaire, which were again submitted to the same reviewers for
checking. Once both reviewers were satisfied with the questionnaire, the final
version was then produced and made available to participants through the
Survey Monkey website. A copy of the questionnaire which was used in the
scoping study can be found in Appendix 1 (page 281); this also includes the
electronic versions of the participant information sheet and consent form
which were integrated into the survey.

4.2.5 Procedure
The study was conducted online using Survey Monkey. Potential
participants were contacted by email or responded to adverts placed on
websites such as Facebook, Twitter and Call for Participants. Several nursing
homes which specialised in dementia care were also contacted directly via
email in an attempt to recruit more healthcare workers for the study. Eligible
homes were those which provided some level of residential care for PWDem.
Email addresses for eligible homes were found through the Care Quality
Commission website, which lists care homes that are currently registered in
the United Kingdom. Those who wished to take part in the study were
directed to a link which took them directly to the questionnaire. Upon entering
the questionnaire, participants were firstly presented with an explanation of
the aims of the study. They were then required to answer a short series of
questions which examined their experiences of dementia, their thoughts on
ADLs and IADLs, and their design priorities for a dementia care home.
Completion of the questionnaire was expected to take around 5-10 minutes.
After completing the questionnaire, participants were asked to leave their
contact details if they wanted to know more about the research or were
interested in taking part in further studies as part of this research.
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4.3 Results and discussion
Data were collected from 129 participants with 113 valid responses.
Sixteen responses were considered invalid as these participants had not
provided responses to any of the questions or had only completed the first
question in the survey; this indicated that they did not consent to take part in
the study or had withdrawn their consent to take part in the study after the
first question. The data were analysed using SPSS 22.0 and NVivo10. Chisquare goodness of fit tests and descriptive statistics were produced for the
quantitative data, while the qualitative data were coded, and the various
design solutions and ADL definitions explored. NVivo screenshots showing
examples of coding can be found in Figure 6 (page 101) and Figure 7 (page
102). Where results are given by group, those who worked in dementia
training are not included as this group was too small (n=3) to enable any
meaningful comparison with the other groups (care delivery workers, care
managers and design professionals). Similarly, those who had selected
“other” for their job role are not included as a group due to their diverse roles
(n=5).
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Figure 6: Screenshot from NVivo showing Study 1 analysis
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Figure 7: Screenshot from NVivo showing Study 1 analysis
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4.3.1 Occupational background and experience of dementia
Forty-one participants worked in care management and 38 in care
delivery. Twenty-six participants worked in design, and 3 worked in dementia
training. Five participants worked in other fields relating to dementia.
Participants reported having experience (not lived experience) of Alzheimer’s
disease (n=110), vascular dementia (n=108), dementia with Lewy Bodies
(n=99), and fronto-temporal dementia (n=97). Fifty percent of the 106
participants who responded to the question confirmed that they had
previously been involved in the design of a dementia care home, indicating
an even divide between those who had and those who had not previously
been involved in care home design. This included 19 designers, 16 care
managers, 14 participants working in care delivery, 2 participants working in
dementia training and 2 participants working in other relevant fields. A range
of activities and task behaviours that had previously been considered in the
design of a dementia care home were reported (Figure 8, page 104). The top
3 activities or task behaviours (Table 11, page 107), and most important
design considerations (Table 12, page 108), were found to be different for
care delivery workers, care managers and designers.
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4.3.2 Design considerations
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Figure 8: Activities and task behaviours previously considered in dementia care home design
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Toileting,

physical

activity,

eating,

social

interactions

and

entertainment had been previously considered in dementia care home design
by the majority of respondents to this question across each of the three main
groups (care delivery, care management, and design). Chi-square goodness
of fit tests showed that those who had previously considered toileting were
evenly distributed across the three groups (X² (2, N=80) =.034, p=.983). This
was also the case for physical activity (X² (2, N=77) =.016, p=.992), eating
(X² (2, N=77) =.016, p=.992), social interactions (X² (2, N=74) =.410, p=.815)
and entertainment (X² (2, N=75) =.262, p=.877). At least 80% of respondents
in each group reported having previously considered these factors. Bathing
was also considered by the majority of respondents; 88.57% of those working
in care delivery, 78.13% of those working in care management and 90.48%
of those working in design had previously considered this. A Chi-square
goodness of fit test suggested that those who had previously considered
bathing were evenly represented across these three groups (X² (2, N=75)
=.178, p=.915). Dressing was also considered by at least 80% of those in
care delivery, as was drinking, but smaller percentages of care managers
and designers had previously considered these activities in care home
design; dressing and drinking had both been considered by 71.88% of care
managers, and by 52.38% and 61.90% of designers respectively. A Chisquare goodness of fit test indicated that those respondents who had
previously considered dressing were evenly represented across these three
groups (X² (2, N=64) =1.986, p=.371). This was also the case for drinking (X²
(2, N=64) =0.587, p=.746). Previous consideration of sensory stimulus
therapy was similar across the three groups, with 77.14% of those in care
delivery reporting having previously considered this, and 75.00% of care
managers and 76.19% of designers stating the same. Again, a Chi-square
goodness of fit test showed that those who had previously considered
sensory stimulus therapy were evenly distributed across the three groups (X²
(2, N=67) =.003, p=.999). Arts and crafts were considered by the majority of
care workers (77.14%), but by a higher percentage of both care managers
(81.25%) and designers (85.71%). However, this difference in distribution
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across the three groups was not significant (X² (2, N=71) =.148, p=.929).
Medication management was considered by 71.43% of care delivery workers,
compared with just 50.00% of care managers and 47.62% of designers. This
difference was not significant (X² (2, N=51) =1.673, p=.433). Previous
consideration of enabling telephone usage in the care home was relatively
evenly spread across the three groups, with this having been considered by
48.57% of care delivery workers, 53.13% of care managers and 42.86% of
designers. This was reflected in the Chi-square goodness of fit test (X² (2,
N=43) =.373, p=.830). Consideration of fostering family links appeared to be
more mixed, with this having been considered by 48.57% of those in care
delivery, 68.75% of care managers and 57.14% of designers. However, a
Chi-square goodness of fit test indicated that those who reported having
previously considered this element in dementia care design were evenly
represented throughout the three groups (X² (2, N=51) =1.418, p=.492).
Cooking was considered by 48.57% of those in care delivery and 56.25% of
care managers, compared with 80.95% of designers. However, a Chi-square
goodness of fit test showed that this apparent difference across the groups
was not significant (X² (2, N=52) =2.325, p=.313). More designers considered
social media (57.14%) than those in care delivery (37.14%) and care
managers (40.63%). Again, a Chi-square goodness of fit test suggested that
there was not a significant difference in how those who had previously
considered social media were distributed across the three groups (X² (2,
N=38) =1.235, p=.539). Sundowning was considered by a slightly higher
proportion of care managers (53.13%) than those in care delivery (45.71%)
and designers (42.86%). These similarities were reflected in the Chi-square
goodness of fit test which showed that those who had considered
sundowning were evenly distributed across the three groups (X² (2, N=42)
=.452, p=.798). Money management had been considered by similar
proportions of those in care delivery and care management (22.86% and
21.88% respectively), and 14.29% of designers. Those considering money
management were also evenly represented throughout the three groups (X²
(2, N=18) =.550, p=.760). Therapy had been considered by 65.71% of those
in care delivery, and similar proportions of those in care management and
design (53.13% and 52.38% respectively). A Chi-square goodness of fit test
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showed that the difference in this distribution across the three groups was not
significant (X² (2, N=51) =.516, p=.713). All three groups contained
participants who reported previously considering additional activities which
were not listed. These additional activities included animal or pet therapy, the
use of themed areas and gardening or outdoor activities.
Table 11: Top 3 activities or task behaviours in the design of a dementia care home

Activity

Eating
Social
interactions
Physical
activity

Care
delivery
(%)
58.82
41.18
41.18

Activity

Social
interactions
Physical
activity
Eating

Care
management
(%)
61.29
54.84
38.71

Activity

Design
(%)

Social
interactions
Physical
activity
Toileting

66.67
52.38
42.86

As Table 11 shows, care delivery workers most commonly rated
eating as being one of the top 3 activities or task behaviours that needed to
be considered in the design of a dementia care home. Care managers also
rated eating as being one of the top 3 activities, but fewer care managers did
so (38.71%) than care delivery workers (58.82%). Designers did not rate
eating as being one of the top 3 activities to be considered in the design of a
dementia care home, choosing toileting instead. However, Chi-square
goodness of fit tests indicated that there was not a significant difference in
how those who chose eating were distributed across the three groups (X² (2,
N=37) =3.595, p=.166). This was also the case for toileting (X² (2, N=24)
=2.540, p=.281). All 3 groups felt that social interactions and physical activity
were amongst the top 3 activities, but to differing degrees. For example,
41.18% of those working in care delivery rated social interactions as a top 3
activity, whereas 61.29% and 66.67% of care managers and designers
respectively rated this as one of the top 3 activities. Chi-square goodness of
fit tests showed that this difference across the three groups was not
significant (X² (2, N=47) =2.198, p=.333). This was similar to physical activity
in that 41.18% of care delivery workers felt that this was a top 3 activity,
whereas 54.84% of care managers and 52.38% of designers thought that this
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was one of the top 3 activities to be considered in the design of a dementia
care home. Again, Chi-square goodness of fit tests suggested that this
difference across the three groups was not significant (X² (2, N=42) =.847,
p=.655). Chi-square goodness of fit tests were not carried out for the other
response options to this question as too few respondents chose each of
these activities for such an analysis to be possible.

Table 12: Most important design considerations

Design
consideration
Safety
Choice
Lighting
Dignity
Privacy
Colour
Flooring
Tactile
materials

Care
delivery
(%)
29.41
26.47
11.76
11.76
5.88
5.88
2.94
2.94

Design
consideration
Safety
Choice
Lighting
Dignity
Spatial
relationships
Signage
Privacy
Colour

Care
management
(%)
28.13
18.75
15.63
12.50
9.38
6.25
3.13
3.13

Design
consideration

Design
(%)

Safety
Lighting
Dignity
Choice
Spatial
relationships
Signage
Windows

25.00
25.00
20.00
10.00
10.00
5.00
5.00

As Table 12 shows, safety was rated as the most important design
consideration across the board. Choice was also important, being rated as
the second most important consideration by care delivery workers and those
in care management, and the fourth most important consideration by
designers. Lighting and dignity were also ranked highly across the three
groups, while privacy was considered to be important to care delivery
workers and care managers. Colour was considered to be important by care
delivery workers and care managers, whereas spatial relationships and
signage were considered to be important by care managers and designers.
Those working in care delivery felt that flooring and tactile materials were
important considerations, whereas designers felt that windows were an
important consideration.
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4.3.3 Activities of daily living
Participants were asked to give a personal definition of the term ADLs.
Responses were analysed to determine which activities were mentioned, and
whether or not these activities would typically be classified as ADLs. Where
activities were mentioned that would likely be classed as ADLs, these were
coded as “classic ADLs”; other activities were classed as “additional ADLs”.
Participants in care delivery and design appeared to consider classic ADLs
and additional ADLs equally when defining the term ADLs, and care
managers considered more additional ADLs than classic ADLs (Table 13,
page 109). Some participants cited Roper’s theory of nursing (Tierney, 1998).
Table 13: Frequency of mentions of traditional ADLs and additional ADLs

Classic ADLs
Additional ADLs

Care delivery (n)
17
18

Care management (n)
14
22

Design (n)
10
12

4.3.4 Design solutions
Participants were also asked to choose an activity or task behaviour
and to provide a design solution for this. The chosen activities or task
behaviours and their associated solutions are summarised in Table 14 (page
110).
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Table 14: Summary of chosen activities or task behaviours and associated design solutions

Activity or task
behaviour
Physical activity

Frequency
27

Design solutions
Wandering loops, landmarks, level access, natural daylight, gym facilities, spacious corridors, visual cues, safe
environment, some unlocked doors, activities/themes in corridors, seating areas, signage, accessible bathrooms,
simple furniture, coloured bedroom doors, appropriate flooring, communal space
Choice and freedom, space for staff or relatives and wheelchairs, smaller dining areas, calming decor, grazing
stations, availability of food 24/7, matching table settings, dining areas of different sizes, natural lighting,
comfortable chairs, pictorial menus, homely and inviting, coloured crockery, mats, clothes protectors
Skylights, good orientation of building, wide corridors, unrestricted space, breakaway areas, adjustable lighting,
clutter free but homely, space for staff to observe discreetly

Eating

11

Sundowning/hyper
activity

8

Toileting
Social interactions

8
5

Social media
Dressing

4
3

Bathing

2

Spa bathroom or wet room design, non-slip floor, natural coloured walls and floors, contrasting traditional style
baths, bath time prints, no toilet in room, ventilation, adequate temperature

Cooking

2

Supervised kitchen, graded use of tools/equipment, accessible worktops/cupboards for wheelchair users/those
who need to sit

Consistent colours on toilet doors, signage, contrasting toilet seats*, good lighting, adaptable facilities
Accessible day centre, meetings with residents and relatives, comfortable social spaces that “make sense”, tactile
spaces, points of interest
Wi-Fi, phone line in each bedroom, iPad/laptop access
Small wardrobe, limited choice of outfits, easy access to clothes ordered in a logical way for dressing, sitting
space, good light, non-slip floor, call system, open closets, prompts, mannequins

Fostering family
2
Personalised pictures/signs in bedrooms, space for family to help with care
links
Entertainment
1
Area with TV/music equipment solely for entertainment
Sensory stimulus
1
Items of interest
therapy
Drinking
1
Cafe style areas
Manage medication
1
Medications stored securely in bedrooms to avoid clinical rounds
Therapy
1
Specific activity rooms, space for additional needs
Using telephone
1
Privacy, cordless phone
*
There was some disagreement as to whether or not toilet seats should be red in colour
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Table 14 (page 110) shows that physical activity was the most popular
activity that participants chose to offer design solutions for. As a result,
several design solutions that would promote physical activity were put
forward, including wandering loops, the use of landmarks, and ensuring that
natural light was maximised. Several solutions were also offered for eating,
including smaller dining areas and providing space for staff or relatives to eat
alongside residents. Suggestions to prevent sundowning included the use of
skylights and wide corridors. It was thought that toileting could be made
easier through design solutions such as clear signage and using contrasting
toilet seats; however, there was some disagreement here as to whether red
toilet seats were considered to be useful. Accessible day centres and points
of interest were recommended as ways in which social interaction could be
encouraged. Wi-Fi access, iPad and laptop access, and individual phone
lines in residents’ bedrooms were considered to be useful in terms of
facilitating social media usage. Design solutions to assist with dressing
included the use of small wardrobes which offered a limited choice of outfits.
Spa bathrooms and the use of wet rooms, were two of the suggestions put
forward to assist with bathing. Supervised kitchens were thought to be useful
for cooking, and personalised signs and pictures in residents’ bedrooms were
thought to help in fostering family links. A designated area for televisions and
musical equipment was thought to be useful from an entertainment point of
view, and it was suggested that providing items of interest around the home
could help with sensory stimulus therapy. Cafe style areas were suggested
as a method of encouraging residents with dementia to drink enough fluids. A
design solution for enabling easier medication management was to keep
medications locked away in individual residents’ bedrooms to avoid clinical
medication rounds. In terms of therapy, having different rooms for different
activities was recommended, and it was suggested that private spaces and
cordless phones would be useful in encouraging PWDem to use the phone.

4.3.5 Discussion
At this stage, it would appear that while some activities that are widely
considered to be ADLs are frequently considered in the design of a dementia
care home, there are other activities that do not always come under this
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definition that are considered in the design process just as frequently as, or in
some cases more frequently than, certain “classic” ADLs. For example,
physical activity, entertainment, social interactions, arts and crafts and
cooking were all reported to have been considered by more respondents in
the design of a dementia care home than either dressing or drinking, which
were both classed as classic ADLs for the purposes of this study. This may
suggest that while certain activities are considered to be essential to daily life,
the term ADLs does not cover all of these activities, indicating that perhaps
this term needs updating to reflect other activities which are also considered
to be very important, if not essential, to everyday life. Interestingly, arts and
crafts had been considered by a higher percentage of designers than care
managers or those in care delivery. However, a Chi-square goodness of fit
analysis indicated that this difference was not statistically significant. This
suggests that despite their differing types of experience, there is likely to be
some level of crossover in terms of the activities that different stakeholders
consider during the design of dementia care homes. Similarly, while the
findings on medication management and therapy appeared to show that a
higher percentage of those in care delivery had considered these factors
compared to those in care management or design, Chi-square goodness of
fit analyses again showed that this difference was not statistically significant.
The results also appeared to show that a higher proportion of care managers
than those in care delivery or design had previously considered fostering
family links during dementia care home design; again, a Chi-square
goodness of fit analysis indicated that this difference was not statistically
significant. Furthermore, Chi-square goodness of fit analyses showed that
differences between those in care delivery, care management or design in
terms of having previously considered cooking and social media were not
statistically significant. While the apparent differences were found to lack
statistical significance, the fact that not all participants had previously
considered all of the activities suggests that facilitating good communication
during the design process is highly important to ensure that all potentially
relevant activities are considered and discussed.

112

Initiatives such as “Dementia Friends” support the idea that social
interaction in particular is important in dementia as they emphasise the
importance of building and maintaining friendships in order that PWDem
have access to a support network and to prevent them from becoming
isolated. Participants’ responses also appeared to suggest that social
interactions were particularly important; Table 11 (page 107) shows that both
social interaction and physical activity were considered to be more important
in the design process than any of the ADLs. This supports the findings on
activities that participants had previously considered in the context of care
home design and suggests that perhaps these activities had been widely
considered in previous care home design because of their importance for
PWDem. It also provides further support for the idea that the definitions of
ADLs that are currently commonly used may need to be updated to more
accurately reflect activities which are important in dementia care.
When it came to the most important design considerations, safety was
ranked as the top priority in the development of a new dementia care home.
This is likely in part due to the functional and perceptual impairments that
many PWDem experience which can lead to issues such as falls. This
suggests that good design for dementia may also be good design for people
with other impairments, for example, elderly people who are at risk of falls for
reasons other than dementia. This is reflected in the wider design guidance
(Dementia Services Development Centre, 2013). Dignity was also rated
relatively highly. This is interesting as it suggests a shift may be occurring
from more traditional biomedical models of dementia care to a more holistic
or person-centred approach, this being an approach to care that focuses on
and prioritises the needs of the care recipient. This approach to dementia
care is arguably more likely to align well with an HFE approach to dementia
care home design, due to both approaches being focussed on users’ needs.
This may indicate that those involved in the design of dementia care
environments are taking a more user centred approach, and they may
therefore be more likely to be receptive to the use of HFE principles in this
context than they would have been had they been working from a biomedical
standpoint. Interestingly, while the findings on activities that had been
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previously considered suggested that there was no significant difference
between care workers, care managers, and designers in terms of who had or
had not previously considered these activities, Table 12 (page 108) shows
that each group had a different set of design priorities. Although there was
some level of crossover in these design priorities across the three groups,
this suggests that for some activities, different stakeholders are likely to have
different priorities, and that supporting good communication between
stakeholders would therefore be helpful.
The definitions of ADLs that were given by participants suggested that
they thought ADLs covered a broader spectrum of activities than those
commonly cited within the literature (for example, Galasko et al., 1997; Katz
et al., 1970; Lawton & Brody, 1969; Nouri & Lincoln, 1987; Patterson et al.,
1992; Schuling et al., 1993; Wade & Collin, 1988); rather than their definitions
being restricted to the widely accepted ADLs such as bathing, eating and
dressing, they also included references to independence and communication,
and Roper’s theory of nursing (Tierney, 1998). This suggests that those
working in care delivery or design recognise the need for PWDem to be
treated as individuals and recognise that their care and care environment
should promote a good quality of life as well as the ability to accomplish tasks
such as eating and drinking. Care managers’ definitions of ADLs went further
than this, and overall, included more references to additional ADLs than
classic ADLs. This highlights where differences in knowledge and experience
can lead to differences in opinions and perceptions, and shows how
important it is for different groups involved in the design of dementia care
environments to be able to communicate their knowledge and experience
with each other effectively, so that different perspectives are considered.
The design solutions that were put forward by participants largely
supported the suggestions of current dementia guidelines (Cunningham,
Galbraith, Marshall, McClenaghan, McManus, McNair, Pollock, Pollock, &
Tullis, 2011; Fleming & Purandare, 2010) such as large, well-lit corridors and
appropriate signage. It was also suggested that the use of natural light was
maximised to promote physical activity. This is in line with literature on this
topic which suggests that the use of light may help to relieve certain
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behavioural symptoms (van Hoof, Aarts, Rense, & Schoutens, 2009) and
cognitive functioning (Graf et al., 2001); while this is not directly related to
physical activity, it indicates that there is likely to be some level of crossover
between different design considerations, and that certain design solutions
may be useful for more than one activity or behaviour. This is likely to explain
why the use of skylights was put forward as a design solution for sundowning.
However, some of the literature on this topic has suggested that light,
particularly ambient bright light, does not always improve sundowning
symptoms (Lyketsos, Veiel, Baker, & Steele, 1999) and may in fact
exacerbate these symptoms (Barrick et al., 2010); further research in this
area is therefore needed.
It was suggested that the use of contrast on toilet seats was useful,
but there was some disagreement as to whether or not toilet seats should be
red, with some participants suggesting that they should be red, and others
suggesting that red should be avoided. Rather than recommending that toilet
seats should be a specific colour to assist PWDem, the guidance in this area
suggests that toilet seats simply need to contrast with the toilet bowl and the
floor (Dementia Services Development Centre, 2013; Greasley-Adams et al.,
2014). The disagreement amongst participants over this point again reflects
the differences in participants’ experiences and knowledge and supports the
case for the creation of a tool which facilitates the transfer of knowledge and
experience between different stakeholders.
Participants indicated that a designated area with a television or music
equipment to be used solely for leisure purposes would be useful. This is in
line with the literature on activity spaces which indicates that areas which are
designated for certain activities are useful for PWDem (Algase et al., 2010).
This also supports participants’ suggestions that it would be useful to provide
different spaces for different activities. There was also support in the
literature for the suggestion that wardrobes which offer a limited choice of
outfits were appropriate for PWDem (Smith et al., 2012).
Furthermore, some ideas such as mini-suites for families to assist with
care, Wi-Fi access throughout the care home and spa bathrooms, do not
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appear to have been covered in the relevant literature. Again, these
suggestions reflect a holistic approach to dementia care that is likely to
complement HFE design principles due to the focus on meeting users’ needs.
For example, a mini-suite may be particularly useful for PWDem who have
recently transitioned to a care home as their relatives could still provide some
level of care for them while they adjust to their new surroundings, possibly
reducing the risk of the disorientation and confusion that can arise when
PWDem are placed in care homes (Namazi, Rosner, & Rechlin, 1991).
Similarly, Wi-Fi access could allow families to stay in touch with PWDem
more easily, which may be particularly useful if family members do not live
within easy travelling distance of the care home. The spa bathroom
suggestion is indicative of an awareness that quality of life for PWDem is
important, and that their environment and care should allow them to enjoy
experiences that people without dementia can enjoy, such as bathing.
In summary, the findings of this study indicate that while the activities
that are widely considered to be ADLs such as eating, drinking and dressing
are important in the design of dementia care homes, there are other activities
such as physical activity and social interaction that are equally important, if
not more important in some cases. For this reason, traditional definitions of
ADLs are likely to be of limited use in the design of dementia care homes as
they are quite restrictive, and do not appear to adequately cover the wide
range of activities and task behaviours that are relevant to PWDem. It is
important to note however that these findings reflect the views of care
workers and designers, rather than PWDem themselves. This means that it is
possible that these groups feel that activities such as social interaction are
more important than PWDem do. For example, it is plausible that care staff
may feel that it is important to facilitate social interaction through design as it
is easier to provide care to groups of residents in a care home rather than
having to provide individual care all of the time, which would require more
staff. This seems more likely when we consider that the literature review
(Chapter 2, page 30) appeared to suggest that social interaction can actually
increase the prevalence of undesirable behaviours such as aggressive and
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attention seeking behaviours (Cohen-Mansfield & Werner, 1995), indicating
that perhaps social interaction may not always be helpful for PWDem.
Also, it appears that there may be a difference in perceptions of ADLs
between designers and those working in healthcare, as while each type of
activity listed had been previously considered by some participants, not all
participants had previously considered all activities during the design of a
dementia care home. Furthermore, each of the three main groups, care
delivery, care management, and design, considered different activities to be
amongst those which are important in dementia care home design. This
highlights a need for different professionals to be able to communicate and
share knowledge and experiences effectively.
The next section (4.4; page 117) of this chapter describes the initial
development of a set of dementia design personas, designed to enable those
involved in dementia care home design to gain a better understanding of the
needs of PWDem, in order that suitable care environments could be provided
for them.

4.4 Development of initial personas
4.4.1 Initial development
The scoping study served as the basis for the initial four personas
(Alison, Barry, Christine and David). In order to capture information that was
likely to be relevant to the design of dementia care homes, each persona
contained three broad sections. These were personal information, clinical
information, and built environment issues. The personal information was
given to provide some context and to make the persona seem more realistic.
The clinical information section highlighted the persona’s diagnosis and
relevant symptoms as outlined in section 4.4.3 (page 118). The built
environment issues section explored how these symptoms were relevant to
the design of the environment, and provided recommendations for designing
an environment which could account for these symptoms, as outlined in
section 4.4.4 (page 119).
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4.4.2 Activities
As this study found that eating, toileting, physical activity and social
interactions were the most important considerations, the personas were built
around these four activities. This, however, caused difficulties in that
inclusion of all four of these activities made the personas very lengthy. The
focus was therefore shifted to eating and toileting; while this did not directly
cover physical activity and social interaction, it was felt that eating would lead
to social interaction at mealtimes and that enabling residents to use the toilet
independently could promote mobility as PWDem would likely mobilise
around the home towards the bathroom when they needed to use the toilet. It
was felt that this would be the most effective way of covering all four of these
activities as focusing on social interaction would not necessarily have
improved eating and focusing on physical activity would not necessarily have
supported toileting. Furthermore, this strategy was supported by design
solutions provided by participants during the scoping study, as there was
some overlap between the different categories; for example, the use of
signage was put forward as a design solution for both physical activity and
toileting, and designing buildings in a way that would enable residents to
wander freely was suggested as a means of both supporting physical activity
and preventing symptoms of sundowning.

4.4.3 Symptoms
It was also necessary to seek information on typical symptoms of
dementia as the intention was for the personas to represent a range of
archetypal PWDem at different stages of the illness. The clinical information
section of each persona, which included details of their diagnosis and
symptoms, was divided into six sections. These covered their clinical
condition (stage and type of dementia), their current living situation, and their
physical, cognitive, perceptual and communication abilities. These categories
were intended to cover a broad range of relevant clinical information. The
content on symptoms for the clinical information section was sought largely
through websites such as that of the Alzheimer’s Society and the Alzheimer’s
Association (Alzheimer’s Association, n.d.-a, n.d.-b, n.d.-d, Alzheimer’s
Society, 2014a, 2014b, 2014c, 2015a). Several sources containing
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information on the symptoms and stages of dementia were identified,
including the NHS Choices website, as well as websites of relevant charities,
and the relevant information was used to give an indication of the sorts of
symptoms that each persona might be likely to experience. It was decided
that the initial personas would focus on the two most common types of
dementia, Alzheimer’s disease and vascular dementia (Prince et al., 2014b;
World Health Organisation, 2012a). Each persona represented an archetypal
person at a different stage of one of these two conditions. The Alison
persona included symptoms that are more common in the early stages of
Alzheimer’s disease such as short term memory problems (Alzheimer’s
Society, 2014b, 2015a), and each subsequent persona included more severe
symptoms until the David persona, which was intended to be characteristic of
a person with advanced vascular dementia and included symptoms such as
severe communication difficulties (Alzheimer’s Society, 2014c, 2015a).

4.4.4 Design suggestions
In order to make the personas relevant to the context of designing
dementia care environments, appropriate design solutions needed to be
incorporated. Design suggestions put forward during the scoping study were
used as a starting point for this section of the personas and were supported
by information that was obtained through consulting design guides and the
relevant literature. This included literature that was used in the literature
review described in Chapter 2 (page 30). A particular focus was placed on
design guidance relating to eating and toileting. This included suggestions
such as providing small scale dining areas (Thomas & Smith, 2009; Van Hoof
& Kort, 2009) and using clear signage for bathrooms (Namazi & Johnson,
1991b). The guidance that was included in each persona was relevant to
issues that are common at that stage of dementia. For example, guidance for
the Alison persona recommended clear signage in bathrooms (Namazi &
Johnson, 1991b), contrasting toilet seats (S. R. Lord, 2006), familiar fixtures
in bathrooms (Boger et al., 2013) and domestic style dining rooms (Van Hoof
& Kort, 2009). For the David persona, which represented someone with more
complex needs, suggestions included providing hoists to assist with toileting
(Garg & Kapellusch, 2012), ensuring that bathrooms could accommodate
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specialist equipment and multiple carers (Day et al., 2000), and providing an
adjustable table for use with a wheelchair at mealtimes (Chaudhury, Hung, &
Badger, 2013).

4.4.5 Expert opinion
Another source of information came from a dementia expert. Once the
initial ideas for the personas had been put together in terms of their
symptoms and design needs, these ideas were checked with a Dementia
Lead Nurse to assess their suitability as potential persona content. This
involved a general discussion about the proposed personas in terms of the
different stages of dementia that they would represent. Once agreement had
been reached on how different stages of dementia would be represented by
the personas, a more detailed discussion followed about the types of
symptoms and needs that PWDem commonly experience at different stages
of dementia. As someone with extensive experience of providing care for
PWDem, her input was invaluable in that she had spent time interacting with
PWDem and was therefore able to provide information on common
symptoms and needs of PWDem. While this information could have been
sought from PWDem directly, it was felt that this would not be appropriate for
two reasons. Firstly, it would not be possible to include people with more
severe dementia as they would be unlikely to be able to participate due to the
severity of their symptoms (for example, problems with communication
[World Health Organisation, 2012a]), meaning that it would only be possible
to directly consult people with less severe dementia. This would have caused
problems when trying to put together personas to represent people in the
later stages of dementia. Secondly, each persona aimed to represent an
archetypal person with a different level of symptom severity. This meant that
it was important to capture a wide range of symptoms and needs that are
associated with dementia, as there are wide variations in how dementia
affects different people. It was therefore decided that consultation with a
healthcare professional with experience of caring for different PWDem would
be more appropriate in this instance, as they would be able to provide a
broader picture of how dementia affects different people than individuals with
dementia or family carers.
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4.4.6 Forming the personas
The information that had been collected was then put together to form
the initial personas (Figure 9, page 122). As Figure 9 shows, the initial
personas had a table like structure, including headings such as clinical
condition, current situation and built environment issues, with the
corresponding information in the right-hand column. Footnotes at the bottom
of each persona outlined why certain design suggestions had been included,
to emphasise the fact that the personas were evidence based. In addition,
each persona included a small photograph at the top of the page of the
person being described. It was hoped that this layout would provide an
adequate amount of information in a clear manner that would be easy to
understand for those involved in designing dementia care homes. Copies of
all version 1 personas, including all footnotes and references, can be found in
Appendix 2 (page 290).
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Personal information

Clinical information

Built environment
issues

Figure 9: Example of version 1 persona

4.5 Conclusions and further work
After creating the initial personas, these needed to be tested to ensure
that they were likely to be useful for stakeholders; if they were not useful for
designers and healthcare professionals then it is unlikely that they would be
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used in the design of dementia care homes. In order to assess the usability
of the personas, as well as the suitability of both the content and format, it
was planned that the initial personas would be evaluated in a second study.
This would involve a sub-sample of those who took part in this scoping study,
and feedback would be sought on the personas through a series of
interviews and focus groups. This feedback would then be used to develop
the next version of the personas, which in turn would be subject to feedback
and subsequently developed further. Chapter 5 (page 124) explores the
second study, as well as other sources of feedback, and considers the
changes which were made in further versions of the personas.
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5. Interview study & persona revision
This chapter outlines how the personas were developed through versions
2-6. It firstly summarises design recommendations for built environments for
PWDem in relation to how environments can be used to support the
capabilities of PWDem, then describes work that was carried out with the
initial personas which fed into the version 2 personas. Consideration is then
given to how versions 3-6 were developed in turn. Changes that were made
to the personas in each new version are outlined in sections 5.2.4 (page 151)
to 5.7 (page 170).

5.1 Summary of design recommendations for dementia
Table 15 (page 125) summarises some of the key recommendations for
designing built environments for PWDem and links these to supporting
evidence to show how design can support the capabilities of PWDem and the
personas.

124

Table 15: Design recommendations and supporting evidence

Area
General points/ all areas

Key points
Open plan spaces are
recommended

Supporting evidence
Open plan spaces support a more homely environment (Nordin, Elf, McKee, &
Wijk, 2015)

Where first floor access is
required, lifts should be available
which accommodate wheelchairs
plus carers
High levels of natural and artificial
lighting are recommended

Issues with mobility may prevent older people from using rooms on the first
floor (Renaut et al., 2014). Stairs are hazardous for some people with dementia
(Hadjri, Rooney, & Faith, 2015)

Tonal contrast should be used
between floors, walls, and furniture

Contrast sensitivity is reduced in people with dementia (Crow et al., 2003).
Reduced contrast sensitivity is linked to falls risk (Lord & Dayhew, 2001).
Contrasting colours can be used to support orientation and accessibility
(Andersson, Lindahl, & Malmqvist, 2011; Caspi, 2014)

Signage and doors indication

General signage, names on doors, and outlining of door edges help PWDem to
navigate around a care home (Department of Health, 2015a)
Personalisation supports the creation of a homely environment (Day et al.,
2000; Falk, Wijk, & Persson, 2009). This includes own furniture, pictures and
ornaments. Personalisation can support feelings of control and autonomy
(Schwarz, Chaudhury, & Tofle, 2004). It can also be used to support links with
the past (Passini et al., 2000). Personalised environments can support
continuation of self and normality (Edvardsson, Fetherstonhaugh, & Nay, 2010)
Good signage for and visibility of toilets are linked to increased use (Day et al.,
2000; Fleming et al., 2014; Gross et al., 2004; Hyde, 1989; Marquardt, Bueter,
& Motzek, 2014; Namazi & Johnson, 1991; Torrington, 2009). Not being able to
locate the toilet can be distressing and may lead to incontinence (Caspi, 2014)

Allowing residents to personalise
spaces is recommended

Bathrooms

Toilets and shower rooms should
be easily visible to aid orientation

Providing wet areas rather than

Even lighting aids visibility and mobility (Torrington & Tregenza, 2007).
Increased lighting can contribute to improved nutritional intake (McDaniel et al.,
2001)

Wet areas allow more space and freedom of movement for carers (Van Hoof &
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Bedrooms

shower cubicles is recommended

Kort, 2009). Step-in shower trays are considered to be hazardous (Lowery,
Buri, & Ballard, 2000)

Tonal contrasts should be used
between floors, walls, grabrails,
toilet bowl and toilet seat

Contrast sensitivity is reduced in people with dementia (Crow et al., 2003).
Reduced contrast sensitivity is linked to falls risk (Lord & Dayhew, 2001).
Contrasting colours can be used to support orientation and accessibility
(Andersson et al., 2011; Caspi, 2014)

Wash down surfaces are helpful

Ease of cleaning is an important design consideration (Boger, Craig, &
Mihailidis, 2013; Zeisel, Hyde, & Levkoff, 1994)

Curtains and blackout blinds
should be provided

Reduced exposure to light at night time promotes melatonin production (Nioi et
al., 2017]). Blackout blinds can be used to reduce light exposure (Nioi et al.,
2017)
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5.2 Evaluation of version 1 personas
The version 1 personas were evaluated during an interview and focus
group study. This study aimed to further explore the content and format of the
version 1 personas, and to identify where changes may need to be made to
improve the personas. Specifically, it was hoped that those with a clinical or
care background would be able to identify where the content might need to
be changed or supplemented, due to their experience of working with
PWDem. Similarly, it was hoped that due to their experience of working in
design, the designers would be able to give feedback on whether or not the
current format of the personas would likely be useful to those designing care
homes, and whether they would be able to use the personas in their current
format. These groups were included as they were all potential users of the
personas. The study also explored care home design for PWDem, and
dementia care practices; this information was useful as it helped to identify
areas of design and areas of the environment that could pose challenges,
highlighting where increased communication between stakeholders may be
beneficial.

5.2.1 Aims
The aim of this study was to:
•

Refine the dementia personas through identifying and making
improvements to the content and format of the version 1 personas

The research questions were:
•

How can the format and content of the version 1 personas be
improved?

•

Which aspects of care home design and care practice need to be
considered in the design process?

5.2.2 Main study: Method
5.2.2.1 Choice of method
As described in section 3.5.2 (page 83), it was decided that interviews
and focus groups would be used in this study. The interviews were carried
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out via Skype; these were either audio calls or video calls depending on
participants’ preferences. Further information on the methods used in this
study can be found in Chapter 3 (page 63).

5.2.2.2 Ethics
An ethics checklist was filed in accordance with Loughborough
University’s ethical procedures. Completion of a full ethical application was
not necessary as the study did not involve the use of invasive procedures or
the recruitment of vulnerable participants. Also, participants were not
deceived at any point during the study and were fully informed of what
participation in the study would require prior to taking part; this included the
fact that audio recordings would be made during the interviews and focus
group. A risk assessment was also carried out. This covered various areas,
ranging from potential risks involved with travelling to different venues, to
potential risks associated with storing data and data protection. Steps were
taken to minimise such risks, such as the avoidance of researchers attending
face to face sessions with participants alone, and audio recordings being
stored securely. These recordings were deleted from the audio recorder after
being transferred to a password protected laptop which was stored in a
locked filing cabinet when not in use.

5.2.2.3 Participants
Participants were recruited through opportunistic and snowball
sampling. Care workers, care managers and designers who had previously
expressed an interest in taking part in further research during the scoping
study (Jais, Hignett, Habell, Brown, & Hogervorst, 2016) were approached
via email and asked if they would be interested in taking part in a focus group
session or Skype interview. These people were also asked to pass on details
of the study to any other potentially interested parties.

5.2.2.4 Materials and equipment
For the Skype interviews, electronic copies of personas, consent
forms and information sheets were used (Appendix 2 [page 290], Appendix 3
[page 296] and Appendix 4 [page 297]). A laptop was used to conduct the
interviews, and a table top digital audio recorder and recording software on
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the laptop were used to make recordings. The interview schedule can be
found in Appendix 5 (page 299).
For the focus group sessions, paper copies of personas, consent
forms and information sheets were used (Appendix 2 [page 290], Appendix 3
[page 296] and Appendix 4 [page 297]). Again, a table top digital audio
recorder was used to record the sessions. The focus group protocol can be
found in Appendix 6 (page 302).

5.2.2.5 Procedure
Skype interviews
For the Skype interviews, participants were sent electronic copies of
the personas beforehand to enable them to read through them before the
interview (Appendix 2, page 290). This gave participants time to familiarise
themselves with the personas, and to reflect on them, before being
interviewed.

Participants were also sent copies of the consent form and

participant information sheet (Appendix 3 [page 296] and Appendix 4 [page
297]) before their interview.
During the interview, after the researcher had explained the aims of
the study and verbal consent had been obtained, participants were asked to
spend a few moments re-reading the personas. Once this had been
completed, the researcher and interviewee(s) went through each persona in
turn, and discussed the content of each persona, the format of the personas
and any other points which the interviewee brought up. The researcher
ended the interview by summarising what had been said and asking the
participant(s) if they had anything more to add. Participants were then
thanked for their time and the interview was brought to a close.
Focus group session
On arrival, participants were required to read the information sheet
(Appendix 4, page 297) and sign a consent form (Appendix 3, page 296) to
indicate that they were happy to take part in the study. Once the participants
had arrived and had signed consent forms, introductions were made. A
researcher explained the aims of the study, and what would happen during
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the session. Participants were given an opportunity to ask questions and
were then asked to spend a few minutes reading the personas (Appendix 2,
page 290). Each persona was then discussed in turn, as with the interviews,
and participants were asked to discuss the content of each persona, the
format of the personas and any other points that they felt were relevant or
important. Participants were provided with pens and paper to enable them to
make notes or illustrate their thoughts if necessary. Towards the end of the
session, key points were summarised and participants were asked if they had
anything else to add or discuss. Participants were then thanked for their time,
and the session was ended.

5.2.2.6 Analysis
The audio recordings from the interviews and focus groups were
transcribed and then analysed thematically in NVivo10. This involved coding
the transcripts and then grouping codes into themes. A more detailed
description of thematic analysis can be found in Chapter 3 (page 63).

5.2.3 Main study: Results and Discussion
Participants

had

varied

backgrounds;

three

participants

were

architects with extensive experience of designing for PWDem, one participant
was a care worker with several years’ experience of caring for PWDem,
another participant was a care home developer and another participant was
the head of dementia innovation at a care home group. Participants 1 (P1;
Architect) and 2 (P2; Architect [wife has dementia]) were interviewed together
over Skype, whereas participants 3 (P3; Care Home Developer) and 4 (P4;
Care Support Worker) were each interviewed separately over Skype.
Participants 5 (P5; Head of Dementia Innovation) and 6 (P6; Architect)
attended the focus group together.
The main results have been grouped by theme and are presented and
discussed in sections 5.2.3.1 (page 130) to 5.2.3.8 (page 150).

5.2.3.1 Symptoms
Dementia or general ageing
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Some participants noted that certain symptoms, such as perceptual
problems, are commonly attributed to dementia but can in fact also arise as a
result of general ageing. Participants felt that it would be useful to distinguish
between these symptoms and those which occur as a direct result of
dementia. This was therefore addressed in one of the persona iterations and
led to the inclusion of impairments not specifically related to dementia, these
being visual, hearing, and mobility related impairments. Figure 19 (page 167)
highlights one example of how these impairments were included in the
personas.

Different types of dementia
Different types of dementia were also discussed. Alzheimer’s disease,
vascular dementia, Lewy Body dementia and Pick’s disease were all
mentioned at least once throughout the data collection sessions. It was noted
that different forms of dementia can cause different symptoms for people
living with these conditions. Pick’s disease in particular was thought to cause
social and behavioural problems. This was supported by the literature, which
indicated that people living with Pick’s disease can experience symptoms
such as apathy, being withdrawn, and engaging in socially inappropriate
behaviour (Dickson, 1998). The differences in terms of behaviour between
people with different conditions and at different stages of the disease were
thought to be problematic:
“Everybody will behave very differently so there’s no sort of easy fix” –
P5; Head of Dementia Innovation.

Stages of dementia
Symptoms were also discussed at different stages of the disease.
Those in the earlier stages of dementia were thought to be affected by
symptoms such as memory lapses and communication issues. One
participant described how his wife, who is living with early stage Alzheimer’s
disease, has difficulties with speech:
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“My wife still quite happily walks off down to the village, does the
shopping, comes back, but finds it difficult to articulate with the
cashiers” – P2; Architect (wife has dementia).
This reflects the literature on this topic, which suggests that changes
to language and speech begin early on in Alzheimer’s disease (Ahmed,
Haigh, de Jager, & Garrard, 2013; Forbes-McKay & Venneri, 2005; Mendez,
Clark, Shapira, & Cummings, 2003). However, P2 explained that his wife is
still largely independent and that these sorts of issues could currently be
overcome by using memory aids such as shopping lists.
Communication abilities were reported to decline further in the middle
stage of dementia, at which point people may struggle to understand what is
being said to them. Again, this reflected the literature in this area, which
indicates that communication difficulties increase as dementia progresses
(Alzheimer’s Society, 2014b; Cummings, Benson, Hill, & Read, 1985; Egan,
Bérubé, Racine, Leonard, & Rochon, 2010). Confusion was also briefly
discussed. One participant highlighted some of the issues that this could
cause, describing an incident in which a person with advancing dementia had
used a sink instead of a urinal whilst in hospital because they had thought it
looked like a urinal and could not find the toilet. The literature on toileting and
dementia suggests that such issues can be addressed through the use of
orientation cues including signage and directional arrows displayed on the
floor (Namazi & Johnson, 1991c). Other symptoms that were reported
include problems with mental arithmetic. This reflects the literature on
moderate dementia, which shows that dyscalculia is present from early
Alzheimer’s disease, and that difficulties with arithmetic increase as the
illness progresses (Martin et al., 2003). Difficulties with performing complex
tasks were also reported. The literature shows that PWDem may lose the
ability to use household appliances (Förstl & Kurz, 1999); this may go some
way towards explaining problems with performing certain complex tasks if we
consider that these are likely to include tasks such as preparing meals. The
literature also shows that short term memory becomes severely impaired in
people with moderate dementia (Förstl & Kurz, 1999), explaining why
participants reported more severe memory lapses amongst PWDem at this
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stage of the condition. Participants also mentioned incontinence and balance
problems. Incontinence appears to be a significant problem for PWDem;
previous studies have suggested that the majority of PWDem will experience
incontinence at some point during their illness (Duffy, 1987; Namazi &
Johnson, 1991a), and that in moderate dementia, people may no longer be
aware of when they need to use the toilet (Duffy, 1987). It was suggested
that the middle stage of dementia marks the point at which design changes
may start to become particularly useful for PWDem. Interestingly, the
literature on dementia design does not appear to suggest that adaptations to
the environment are particularly helpful at a certain stage of dementia.
Instead, it simply highlights the importance of ensuring that any adaptations
that are made successfully account for the needs of the person with
dementia (van Hoof, Kort, van Waarde, & Blom, 2010).
When asked about the symptoms that are likely to be present in the
later stages of dementia, participants discussed a further decline in memory,
and stated that personality changes may occur. Incontinence was reported to
be common amongst those with late stage dementia, and considerable
assistance was thought to be needed from carers for ADLs. Some previous
studies have gone so far as to suggest that during late dementia, people are
entirely dependent on their carers for ADLs (Koopmans, Ekkerink, & Van
Weel, 2003). An inability to produce fluent speech and problems with
swallowing (dysphagia) were also mentioned. This is, again, supported by
the literature in this area, which suggests that dysphagia is common amongst
PWDem (Easterling & Robbins, 2008), and that by the time people have
reached late dementia, they have likely lost the ability to communicate
verbally (Koopmans et al., 2003). Again, at this stage of dementia,
participants suggested that design improvements to the care environment
could help with quality of life and wellbeing.

Nature of dementia
Participants stressed the fact that dementia is a very individual
condition, and that it affects everybody in different ways. They also
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highlighted that because of this, it progresses at different rates in different
people:
“Sometimes it’s quite rapid and sometimes it’s years” – P6; Architect.
Participants also touched on the fact that for someone with advancing
dementia, things that were familiar to them as a younger person (for example
certain styles of decor) were likely to be more familiar to them now than
things that would have been familiar more recently. There is some
disagreement within the design guidance on whether or not it is necessary for
the environment to reflect this. Some suggest that it may be helpful to make
design choices that represent what the person will have been familiar with
when they were younger, citing the example of using traditional style taps
rather than more modern style taps (Dementia Services Development Centre,
2013). Alternative guidance, however, suggests that it is less important to
use styles that were used when the person was younger, and more important
to ensure that the design of the environment is clear and easy to understand
(Mitchell, 2012).

5.2.3.2 Stakeholders
Culture
Culture was discussed, both in reference to the perceived needs of
PWDem and the needs of care staff. During one session, participants
discussed how culture was relevant to the decor of a care home, and
expressed concerns that certain areas such as reminiscence rooms were
often decorated in an old fashioned style. It was noted that areas like this
often included elements such as war memorabilia. However, participants
highlighted that this sort of style would not necessarily have been familiar to
those with dementia who are now likely to be moving into care homes as they
would have been too young at the time to remember much from this era.
Similarly, during a different session, the cultural background of carers was
discussed, and it was suggested that this may affect the design of the home
if they were consulted during the development stages, due to different styles
of decor being more popular amongst different cultures:
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“Carers more often than not, come from other cultures… that might
influence the carers’ choice of colour” - P1; Architect.
One participant also suggested that specific components of the care home
such as signage could be challenging if there were residents from different
cultural backgrounds; while commonly used public toilet signage is likely to
be meaningful to somebody who has spent their entire life in the UK, this may
not be the case for those who have not. While previous research does not
appear to have focused on cultural differences in signage needs specifically,
it has highlighted that there may be issues in attempting to apply dementia
design guidance to dementia care environments in different cultures as much
of this guidance is developed from a western perspective (Charras, Eynard,
& Viatour, 2016).

Family
The needs of the family of a person with dementia were briefly
discussed. It was suggested that the availability of a quiet space for spending
time with relatives would be of benefit, and that providing somewhere for
children to play when they came to visit would also be useful. This is
supported by previous research in this area, which suggests that relatives of
PWDem visit the care home more frequently if there is space available for
children to play (Davis, Byers, Nay, & Koch, 2009). Allocating space for
family members to stay with residents was also thought to be potentially
useful, particularly because residents’ rooms were rarely large enough to
accommodate this. Again, previous research in this area stresses the
benefits of providing enough space for relatives to spend time in the care
home, to enable them to eat with residents, and to engage in activities with
them (Davis et al., 2009).

Design team
The needs of the design team, incorporating architects, interior
designers and landscape architects, were reported. It was thought that the
design team would be likely to benefit from gaining an understanding of
different stages of dementia, types of dementia, and symptoms of dementia:
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“It is helpful to know what dementia means to a group of people” – P6;
Architect.
It was suggested in relation to the personas that it may be more useful
for each persona to represent a range of people rather than to represent just
one archetypal person. It was felt that this would give the design team a
better idea of the range of people they would need to cater for, as each
persona would highlight how symptoms and needs can vary from day to day,
rather than describing someone’s condition at one fixed time point. There
does not appear to be any previous research involving multi-layered
personas that account for variations in a person’s condition.
It was noted that architects in particular would not need extra
information on building regulations for care homes as they would likely
already be familiar with them. Similarly, it was suggested that while some
knowledge would be useful, architects did not need to have an in-depth
knowledge of dementia, and simply needed to be able to talk to the client
about the building’s requirements. The importance of the design team
knowing the range of abilities and needs that the building would have to
accommodate was stressed. The literature in this area expands on this,
suggesting that the briefing stage of the design process is not only important
for identifying users’ requirements, but that it is also an opportunity to explore
how far proposed designs are likely to meet these requirements (Jensen,
2011). It was also noted that the personas should be simple and clear:
“It needs to be as simple as possible. Straightforward and simple, to
the point, matter of fact” – P6; Architect.

Other residents
Other residents in the home were also considered. It was noted that
the challenging behaviours sometimes exhibited by PWDem could potentially
be upsetting to other residents within the care environment, and that
therefore measures taken to prevent these behaviours could also be
beneficial to this group. This is reflected in the literature; care home residents
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who had had strokes were distressed by the behaviour of their roommates
who were living with dementia (Oh, 2006).

5.2.3.3 Design considerations
Contrast
Contrast was thought to be an important factor in terms of design
considerations for a dementia care home. This is reflected in the literature.
Previous research has shown that contrast sensitivity is reduced in dementia
(Lakshminarayanan, Lagrave, Kean, Dick, & Shankle, 1996). The design
guidance for producing appropriate environments for PWDem therefore
suggests increasing the level of contrast throughout the environment where
this is appropriate (Day et al., 2000). One participant stated that contrast was
a “huge governing factor” in the design of a care home that they had been
involved with (P1; Architect). They did however point out that they weren’t
sure of the relevance of having contrasting toilet seats:
“Although I would say, tongue in cheek, how the colour is relevant as
you back towards the toilet seat, I don’t know” – P1; Architect.

Cost
Cost issues were discussed. Participants expressed that financial
factors often meant that compromises had to be made on certain design
features. When discussing the costs of designing a home in line with the
dementia design guidance, one participant said:
“It doesn’t always work sometimes because people ignore it and
budgets are cut” – P6; Architect.
It is possible that the personas could help to overcome this problem in
some sense; while they cannot increase the budget that has been allocated
for a care home development, they may be able to help stakeholders to
prioritise certain features within the care home where budgets are tight,
meaning that the home can still accommodate the most important needs.
Some design guides have highlighted specific priority areas for dementia
design, including improving lighting and ensuring that appropriate contrast is
137

used in the bathroom (Dementia Services Development Centre, 2013). One
participant also noted the relevance of the location of a new development in
discussing costs:
“If you were talking high end private, you can’t locate that in certain
locations within the community… it would not be suitable for those
who can’t afford it” – P2; Architect (wife has dementia).

Design guidelines and building regulations
Building regulations and Health Building Notes were discussed. As
documents such as the Care Standards Act 2000 (Department of Health,
2003) specify legal requirements for space in care homes, it was noted that
some of the design guidance around space requirements for PWDem would
already have been covered by these and that it was not therefore necessary
for the personas to contain this type of information:
“You’ve got all of these, this information about contrasting pictures and
fittings within the toilet, you’ve got key dimensions that you need,
you’ve got all the information about hand rails, height of wash hand
basins, position, it’s all there” – P6; Architect.
As well as this, it was suggested that many care home designs would
take into account the fact that residents (including those without dementia)
may have difficulties, such as visual impairments or hearing impairments,
and therefore these factors would have already been considered. This
contrasts with comments that were made by other participants, who
suggested that it would be useful for the personas to include information on
additional impairments not caused by dementia as a means of distinguishing
between needs associated with dementia and needs associated with general
ageing. However, it seems plausible that care home designs would likely
account for impairments caused by general ageing, given that much of the
design guidance for PWDem is thought to be helpful for others too (Dementia
Services Development Centre, 2013; Department of Health, 2015a),
indicating that there is an amount of crossover in terms of accommodating
the needs of PWDem, and accommodating those of other older adults.
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However, it was also reported that the Health Building Notes were not always
seen to be helpful, particularly as some were thought to be very out of date.
Health Building Note 08-02 (Department of Health, 2015a) was published
shortly before this study was carried out. This looks specifically at the design
of health and social care environments for PWDem and it will therefore be
interesting to see how this document is received by those working in
dementia care and dementia design.
It was suggested that it would be helpful for clients to inform architects
of the sorts of residents they might expect to have in their care home. For
instance, one participant stated:
“You can say to the architect well out of my 60 patients I’ve got 3 who
do need this and so you could say well in that case, if that’s an
average sort of thing, let’s put 4 fully assisted bedrooms/bathrooms” –
P6; Architect.
When asked about general design guidance for dementia, participants
noted that there was a wealth of information available in terms of design
guides and literature on designing for dementia. Participants felt that the
existing design guidance (Cunningham, Galbraith, Marshall, McClenaghan,
McManus, McNair, Pollock, Pollock, Tullis, et al., 2011; Waller, Masterson, &
Finn, 2013), was adequate for their needs, and that therefore it would be
more important for the personas to link into the existing guidance rather than
to try and present new design guidance for dementia care homes.
However, one participant noted that they did not agree with all aspects
of existing design guidance when describing the dining area of a new care
home that they had been involved with:
“We’ve got a more communal dining room but with smaller breakout
spaces for people to use if they want, which sort of goes against
Stirling [dementia design guidance] but we feel it’s something that we
think is important for residents” – P3; Care Home Developer.
Similarly, another participant did not agree with the guidance
commonly given on wallpaper, and stated that while they had used patterned
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wallpaper in one care home they had worked on, there had been no reports
of residents experiencing perceptual issues as a result. This is at odds with
not only the design guidance in this area but also the literature, which
suggests that patterned wallpaper and patterned floors can lead to
disorientation in PWDem (Rice, 2004).

Designing for groups
Participants discussed the challenges that came with designing for
groups of people with diverse symptoms and backgrounds:
“The architect has to provide for every eventuality” – P6; Architect.
Flexible spaces that could be adapted to suit the needs of different
residents were thought to be useful. One participant described a scheme
near Amsterdam in which bungalows had different themes, and where people
of similar social backgrounds tended to be grouped together. However, they
were not certain that grouping residents in this way would work in a UK care
home:
“In this country I think we, we kind of try and keep away from that” –
P3; Care Home Developer.

Familiarity
The importance of incorporating familiarity into dementia care home
design was emphasised. This is reflected in the literature, which indicates
that purpose built dementia care environments often make use of furnishings
that are “familiar and age-appropriate” (Smith et al., 2012). One participant
suggested that an unfamiliar environment could perhaps lead to episodes of
incontinence if residents were unable to find the toilet. Previous research has
suggested that incontinence is associated with environmental design
(Namazi & Johnson, 1991) and that some PWDem may be able to regain
urinary continence if appropriate environmental cues are provided (Namazi &
Johnson, 1991).
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Providing familiar areas that enabled residents to engage with work
related activities was also thought to be useful, as residents could then
engage with familiar activities in a familiar environment, which could help to
resolve challenging behaviours such as agitation and aggression. The
literature supports this, suggesting that PWDem often wish to continue their
life as they did before their diagnosis as far as possible (Menne, Kinney, &
Morhardt, 2002). Engaging in work related activities may be one way of
achieving this, as described by one participant:
“In one of our homes we’ve got a whole office set out because a lot of
people did work in an office so it has not [got] old fashioned
typewriters ‘cause that would be too far back but a typewriter so that
people can actually go and work in there, proper desk, proper pens
and papers to file and filing cabinets. People do that stuff you know
they go in there and they’re perfectly happy” – P5; Head of Dementia
Innovation.

Homelikeness
A homely feel was felt to be beneficial to residents, as long as it was
appropriate to their preferences. This was supported by the literature, which
indicates that PWDem prefer homelike environments (Hadjri et al., 2015).
One participant expressed disappointment at how care homes are often
decorated in what they thought was quite an old-fashioned style:
“They just assume that you’re old and slightly… you want this sort of
home, homely feel really which is pink and roses and that sort of stuff”
– P6; Architect
Another participant described how they had tried to make their care
home more homely by including items of interest such as magazines,
scrapbooks and photo albums, which residents might have had in their own
homes:
“What we’re doing at the moment is trying to make a care home more
of their home” – P4; Care Support Worker
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This was in line with a person-centred approach to care as described
in the literature, with studies describing how care home residents had been
allowed to personalise their living environment with items such as personal
photographs or their own furniture (Edvardsson et al., 2010).
Problems associated with an institutional environment were also
addressed.
“A lot of residential care homes you’ll just see chairs around the
outside of the walls and then they’re just stuck in front of a TV, like
zombified which is just horrible” – P4; Care Support Worker
One participant went as far as suggesting that having an environment
which is too institutional in appearance may lead to something more closely
resembling a prison cell than a care home:
“You go into this over-institutionalising something, well you’d end up
with something like a prison cell wouldn’t you” – P1; Architect

Navigation
Signage was thought to be helpful in aiding navigation to areas of the
home such as the toilet, and it was suggested that it may be useful to include
relevant pictures or icons on signs, as well as having names and pictures of
residents on bedroom doors. This is supported by research which showed
that successful room finding in care homes increased when bedroom doors
displayed signs with a photograph of the resident when they were younger,
alongside their name (Nolan, Mathews, & Harrison, 2001).

Noise
It was suggested that carpeting may help to reduce high levels of
noise which can be problematic for PWDem. In specific reference to dining
areas, it was noted that it was important to consider factors like reverberation
in the dining room, and how much noise large groups of people talking may
create. Previous research has indicated that noise can be particularly
problematic for PWDem. Decreasing hearing ability is a common issue
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amongst older people. While many older people are able to compensate for
changes in their hearing ability by paying increased attention to speakers and
using lip reading, PWDem are likely to have significant difficulties with
compensating for decreased hearing abilities in this way (Hyde, 1989; van
Hoof, Kort, Duijnstee, Rutten, & Hensen, 2010). It is therefore particularly
important to minimise background noise in dementia care environments
(Hyde, 1989; van Hoof, Kort, Duijnstee, et al., 2010). Other issues associated
with noise have also been reported, including night-time noise being linked to
aggressive behaviours (Cohen-Mansfield & Werner, 1995), and noise being a
potential contributing factor in poor sleep patterns (Fleming & Purandare,
2010). Studies have also indicated that too much noise at mealtimes can be
stressful for PWDem (Roberts, 2011), and that excessive noise levels can
lead to over-stimulation (Van Hoof & Kort, 2009).

Safety
Safety was mentioned in all sessions. Several issues were discussed,
including safety features that were commonly used in care homes, such as
hand rails and key coded doors. Tasks that became potentially dangerous
due to advancing dementia were also noted, with one participant describing
potentially dangerous situations that they had observed:
“I’ve seen people put the actual teabag inside the kettle and sort of
putting coffee in the kettle as well, sort of thinking they have to make a
cup of tea that way so obviously that could be sort of a risk as well, to
others as well, if it blows up or something” – P4; Care Support Worker
Similarly, another participant suggested that the kitchen could be a
potentially dangerous area for PWDem as there were risks such as leaving
ovens switched on after use. Kitchens have been reported as a particularly
dangerous area for PWDem, with studies highlighting issues with people
using stoves in a dangerous manner (Lach, Reed, Smith, & Carr, 1995;
Poulin de Courval, Gélinas, Gauthier, Gayton, & Liu, 2006). In one study,
caregivers reported accidents involving burned teapots and fires (Lach et al.,
1995). Contrast was mentioned again in relation to safety; one participant
had used contrast on the edges of stairs in a care home to prevent trips and
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falls. This is recommended in the dementia design guidance (GreasleyAdams et al., 2014).

Layout
Layout was important, both in terms of the building as a whole, and
when considering individual rooms. One participant highlighted the
importance of locating toilets in the right place, and referred to “architectural
incontinence” (P5; Head of Dementia Innovation). This term was used to
describe residents struggling to get to the toilet in time because of the layout
of the building; for instance, because the toilets were in a completely different
area of the building to the communal spaces. This was noteworthy, as design
guides tend to focus on features such as signage and contrast when putting
forward suggestions for preventing incontinence, and this highlighted another
potentially relevant factor.
The layout of ensuite bedrooms was also mentioned. One participant
disagreed with other architects who felt that the bathroom door should be on
the same wall as the bedhead in an ensuite bedroom, and instead felt that it
would be more useful to have the bathroom door on a different wall so that it
could be easily seen from a bed or chair. This is interesting as previous
studies have found that toilet use increases when toilets are easily visible
(Namazi & Johnson, 1991), which is unlikely to be the case if the ensuite
door is on the same wall as the bedhead.

5.2.3.4 Design brief
The design brief was thought to be highly important in the
development of a care home, and it was stressed that it was crucial to get
this stage of planning right:
“If you don’t get the brief right, you won’t get a good build. It’s really
important.” – P6; Architect
Participants felt that the design brief should be developed through
consultations with various stakeholders, including the client who had
commissioned the building, the staff who would be working within the building
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and sometimes PWDem who would be living in the care home. It was
suggested that the personas could assist with this stage of care home
development in that they could act as a discussion tool to enable clients to
communicate their needs to designers, and to help designers understand the
needs of those who would be using the care home. The literature highlights
that designers need to be aware of users’ needs and requirements at the
very beginning of the design process, when a design brief is put together
(Nutt, 1993; Ryd, 2004). This suggests that the personas may be particularly
useful at this stage of the design process.
It was also noted that descriptions of the environment had to be crystal
clear in order to avoid misinterpretations. This was raised during the focus
group session, in which two different descriptions of the same space
produced very different mental images for one participant.

5.2.3.5 Activities
Eating
Participants discussed eating, largely in relation to dining areas. While
this was one of the key activities upon which the personas were based, one
participant questioned whether this was appropriate:
“It’s [eating] important but it wouldn’t be my first priority” – P6;
Architect
Interestingly, this participant was an architect, and the scoping study in
Chapter 4 (page 94) found that design professionals did not consider eating
to be one of the top three design considerations for a new dementia care
home, whereas care managers and care workers did (Jais, Hignett, Habell, et
al., 2016). This again shows how the differing experiences of different
professionals may impact on their views towards designing for dementia and
highlights the importance of enabling different groups to discuss these views
and priorities when putting together a design brief.
Participants generally felt that domestic scale dining areas would be
suitable for PWDem, stating that larger scale dining areas would likely be too
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noisy. One participant described a care home that gave residents a choice of
eating in a larger area or smaller area:
“We do have a big, a big dining room that is like a big restaurant if
people want to go there, but we also have small lounges in each
household and domestic sized dining rooms” – P5; Head of Dementia
Innovation
This was viewed positively by another participant at the same session.
Providing the option of smaller scale dining spaces is also supported by
previous research which compared a larger scale dining area and a smaller
scale dining area in the same facility, and found that in the larger area, meals
were frequently disrupted due to noise coming from the kitchen (Roberts,
2011).

Mobility
One participant noted the importance of allowing residents to explore
the home so that they could remain as mobile as possible. They also
described how in their care home, items of interest such as magazines,
scrapbooks, and hats or clothing to dress up in were placed around the home
for people to engage with when they did go for a walk around the home. This
strategy was supported by the literature in this area (Danes, 2012).
It was noted that one participant, a care support worker, talked about
“walking with purpose” rather than “wandering”, indicating that there are
different ways of viewing the same behaviour, and that something as simple
as the words which are used to describe a certain behaviour can affect
whether it is seen as positive or challenging. For example, within the
literature, wandering is often portrayed as problematic (Miskelly, 2004).
Walking with purpose is thought to be a more appropriate term than
wandering as there is often a reason why a person living with dementia may
be walking about, even if this is not immediately clear to others (Alzheimer’s
Society, 2015b). For example, people may be walking to relieve boredom, to
relieve pain or discomfort, or out of habit, amongst other reasons
(Alzheimer’s Society, 2015b)
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Toileting
Many of the comments made about toileting related to navigation, and
emphasised the need for clear signage, thus ensuring that residents could
find the toilet. It was highlighted by one participant that those in the middle
and late stages of dementia in particular were at risk of incontinence and that
therefore these residents would likely need prompting and possibly extra
support when it came to toileting. This is discussed in more detail in section
5.2.3.1 (page 130), which considers the different symptoms and stages of
dementia. More general points about toileting were made, and it was noted
that toilets that are accessible and well located are not just helpful for
PWDem, but others too. This ties into the design guidance which suggests
that design features that are helpful for PWDem are helpful for others too
(Dementia Services Development Centre, 2013; Department of Health,
2015a).

Other activities
Enabling people to engage with meaningful leisure activities was
encouraged. Meaningful activities are those which support a person’s basic
psychological needs, and help them to find meaning and enjoyment in their
life (Eakman, 2013). Such activities may include pottery, baking, knitting and
music in a care home and were thought to be very important as they helped
to keep people active mentally, and improved residents’ quality of life:
“I think one of the saddest sights is watching a group of elderly, well
not always elderly, sometimes you know 50 year olds sitting in a room,
just watching television, brain-dead. You know, it’s the worst possible
thing… you know some people would have happily sat and knitted or
something” – P6; Architect
The literature shows that meaningful activity for PWDem is widely
considered to be important for wellbeing (Edvardsson et al., 2010; Gu, Zhang,
& Hu, 2013; Kane et al., 2007; Raske, 2010; Sixsmith & Gibson, 2007;
Torrington, 2009; Wolverson, Clarke, & Moniz-Cook, 2015).
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Enabling PWDem to engage with household chores such as dusting
and washing up when they wanted to help was also viewed positively, as this
helped to maintain a sense of normality within the home. A similar strategy
was used in a previous study in which residents were given the opportunity to
assist staff with meal preparation (Verbeek et al., 2012).

5.2.3.6 Care practices
Participants highlighted the importance of using appropriate care
practices. It was acknowledged that it was important to treat residents as
individuals with different needs and different preferences. By allowing
residents to choose which activities they engaged with, this could help to
reduce instances of challenging behaviour and improve quality of life. Person
centred care was thought to be a particularly useful approach to caring for
PWDem:
“If they’re delivering person centred care then they actually know their
tenants, you know well their likes, dislikes, what might trigger off bad
behaviour, what might help calm down distressed behaviour, you
know things like that” – P4; Care Support Worker
When discussing care practices, person centred care was thought to
be the most suitable approach to dementia care. This was noteworthy as
dementia design guidance does not tend to focus on how care is delivered
within the environment, but this suggested that the way in which care is
delivered is as important as where it is delivered. The literature on personcentred care, however, supports the idea of this being particularly effective in
dementia care (Chenoweth et al., 2009; Edvardsson et al., 2010, 2008;
McKeown, Clarke, Ingleton, Ryan, & Repper, 2010). Care guidance for
dementia also recommends person-centred care as a key component of
good practice in dementia care (National Institute for Health and Care
Excellence, 2018).
It was also suggested that by using person centred care and getting to
know the residents very well, this meant that care staff could pick up on
problems such as infections as they were aware of how residents normally
behaved and could tell when they were feeling unwell.
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The use of tools such as life stories to promote conversation and
social interaction was also thought to be beneficial in caring for PWDem.
Research has highlighted that life stories can be used to support person
centred care for PWDem (McKeown, Clarke, Ingleton, Ryan, et al., 2010).

5.2.3.7 Personas
A number of suggestions were made for ways in which the personas
could be further developed. Participants noted that the social background
section could benefit from being expanded, and that a wider range of social
backgrounds could be included in the personas, to highlight the fact that
anybody can develop dementia. Including some information about the
person’s family, as well as their likes and dislikes, was thought to be
beneficial in providing some context for the personas, and giving the design
team a clearer idea of the range of people who might use a dementia care
home. The importance of incorporating such things as preferred leisure
activities was stressed.
It was felt that the inclusion of too many details of specific symptoms
may not be helpful to a design team, as architects design homes for a range
of people rather than for specific individuals. It was suggested that instead,
describing a range of symptoms may be more useful, perhaps by describing
the sorts of symptoms that each persona might experience on a bad day, an
average day or a good day. Including a short description of typical symptoms
in each persona was considered to provide enough information without going
into too much detail. Similarly, including a range of different ages in the
personas was thought to be useful.
Some suggestions for the layout of the personas were also made.
Whereas version 1, which was presented to participants, was largely text
based, it was recommended that the second version should be more visual in
appearance:
“Maybe a way to do it is to have the person in the middle and then,
sort of have circles radiating out” – P5; Head of Dementia Innovation.
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It was noted that users of the personas may gain more from using
something which is presented as a diagram rather than solely text-based,
particularly those on the design team whose work is likely to be more visual
in nature.
One participant highlighted that it is becoming more common for
couples to move into care homes together; suggesting that it may therefore
be useful to have a persona which represents a couple looking to move into a
care home. As well as this, it was suggested that having a persona which
represented family carers may also benefit the design team in that it would
highlight what this group may need from a care home.
Participants also discussed where the personas could fit into the
design process. It was suggested that they could be used as a discussion
tool during the development of a design brief, as they could help all parties to
identify the requirements of the proposed care home. As well as this,
stakeholders could discuss the needs of potential residents, and how they
were similar to, or different from, those described in the personas.
Including detailed design guidance was not thought to be particularly
useful as it was noted that those working on the design of a dementia care
home would be likely to possess this sort of knowledge already, and that if
they did need to learn about designing for PWDem, this was already well
covered by existing design guidelines. This also applied to space standards
and building regulations.

5.2.3.8 Limitations
There were, however, some limitations to this study. This study was
particularly challenging to recruit for as it involved interviews and focus
groups which required participants to give up a significant amount of their
time. It was originally intended that the study would solely use focus groups,
in order to enable participants to discuss the personas with others who had
different occupational backgrounds to themselves. However, once it became
apparent that this would be unfeasible due to issues with recruiting enough
participants, this was scaled back to a series of Skype interviews and one
focus group. While this meant that several participants were still able to
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provide feedback on the personas, it did however mean that there were
limited opportunities for participants to discuss the personas with others who
may have had different experiences and perspectives.
There were further issues with the focus group in that while four
participants agreed to be part of the focus group, only two participants
attended the session. Nevertheless, the interviews and focus group went
ahead; the smaller sample size and use of interviews made it possible to
discuss the personas in more detail with participants, to focus on specific
elements of the personas, and to gain detailed recommendations on potential
edits and improvements to be made to the personas. Obtaining feedback
through a questionnaire or survey may have provided a large sample but the
data would have likely lacked the detail which was necessary at this stage of
persona development. Six participants in total were interviewed or involved in
a focus group.

5.2.4 Revision of personas: version 2
Major changes were made to the version 1 personas based on the
data from this study, as shown in Figure 10 (page 153) and Figure 11 (page
154). Rather than each persona being an A4 sheet (version 1), the version 2
personas were designed as wheels. Each persona had a front piece (Figure
10, page 153), and a back wheel which rotated underneath (Figure 11, page
154). The full set of version 2 personas can be found in Appendix 7 (page
304). Changes to the content of the personas included the addition of a good
day/average day/bad day system, which aimed to show a broader range of
symptoms within each persona, and highlight the fact that dementia is a
changeable condition that can cause a person’s symptoms to change on a
day to day basis or even during the day. Also, the detailed design
suggestions were removed, in line with the findings of this study. Instead, a
design needs section was introduced, alongside a section on symptoms and
a section on care needs. The personal information was expanded to make
the personas more realistic and to provide context, as some participants had
indicated that contextual information was likely to be useful for users of the
personas. A further update in version 2 was the removal of specific
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diagnoses; this was to ensure that the personas were more generic
representations of PWDem.
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It was suggested that a more “visual” persona
rather than the previous text-based version may
be more useful and more accessible. For this
reason, the second version is presented as a
wheel with a cover so that one section is
revealed at a time.

Participants felt that expanding the social
information section of the personas was
important as this gave some much
needed context to the information
presented.

Participants suggested that it would be useful for
each persona to represent a range of needs. For
this reason, the second version includes
symptoms, care needs and design needs for
each person on a good day, an average day and
a bad day.
Figure 10: Example of version 2 persona (cover)
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Participants suggested that too much
information on specific design
suggestions may not be helpful as the
majority of professionals in this field
would already be aware of the
relevant regulations and guidance.
For this reason, the second version
focuses more on the specific issues
that people experience rather than
ways in which these problems could
be addressed.

The wheel fits under the cover sheet which can
be turned so that one section (good day, average
day or bad day) is revealed at a time. Each
section corresponds to symptoms, care needs, or
design needs, as labelled on the cover sheet.
Figure 11: Example of version 2 persona (wheel)
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5.3 Version 3 personas
The version 2 personas were revised in consultation with colleagues
and clinicians. This was because major changes were made to the personas
between versions 1 and 2, and it was necessary to ensure that the changes
that had been made were appropriate. Clinicians were able to provide insight
and feedback on the symptoms and care needs elements of the personas,
and colleagues with experience of HFE, healthcare and design were able to
give feedback on the usability of the personas. This consultation led to the
inclusion of clinical assessment scores within each persona to give clinicians
who are involved with care home design an indication of the symptoms or
abilities that each persona might have, beyond those explicitly described in
the personas. The adjustments made directly after the interview study
omitted many of the previously included clinical details, but the addition of the
clinical assessment scores in version 3 aimed to provide a better balance
between clinical and non-clinical content.
Various dementia assessment scales and tools were discussed with
clinicians to identify the scales used more commonly in clinical practice. As a
result, the Mini Mental State Exam (MMSE; (Folstein, Folstein, & McHugh,
1975)), Montreal Cognitive Assessment (MoCA; (Nasreddine et al., 2005))
and Addenbrooke’s Cognitive Examination III (ACE-III; (Hsieh, Schubert,
Hoon, Mioshi, & Hodges, 2013)) were used. Each persona was allocated an
appropriate score for each assessment based on the advice given with each
tool, as shown in Figure 12 (page 157). Where there was no information
available on likely scores for people with different levels of dementia severity,
the cut off point for clinical significance was used as the score.
A major revision in the version 3 personas was the introduction of a
new persona to be used alongside the four existing personas. During the
focus group, it was suggested that it might be appropriate to include a
persona which represented a couple, as participants reported that it is
becoming increasingly common for people with dementia to seek appropriate
accommodation alongside their spousal carers. While it had also been
suggested that it would be useful to have personas that represented other
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stakeholders including relatives of PWDem, it was decided that the focus of
the personas would solely be on people who would be living within the care
environment, and that the creation of personas representing other
stakeholders would fall outside the scope of this PhD. Furthermore, it seems
reasonable to suggest that other stakeholders who use the care environment,
such as family carers and care staff, are more likely to be able to participate
in discussions on care home design and development than PWDem, and that
therefore it may not be necessary for these people to be represented by
personas. The couple persona (Elizabeth and Fred) comprised three parts,
with a cover piece similar to those used in personas A-D (Figure 13, page
158), and two wheels (Figure 14 [page 159] and Figure 15 [page 160]). The
larger outside wheel represents the spousal carer (Figure 14, page 159),
while the smaller inner wheel represents the person with dementia (Figure 15,
page 160). This persona therefore highlighted not only the needs of the
person with dementia, but the changing support needs of their carer. It
considered how each person’s needs may impact on the other; the persona’s
design made it possible to see where there may be problems if the person
with dementia is having a good day, but their carer is having a bad day.
Equally, it shows that the carer is likely to be able to cope with little external
support if both are having a good day. The full set of version 3 personas can
be found in Appendix 8 (page 308).
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Assessment scores added

Figure 12: Example of version 3 persona (cover)
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Couple persona added in line
with focus group feedback

Figure 13: Example of version 3 couple persona (cover)
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Outer wheel which
represents the carer.
This sits at the very
back of the persona

Figure 14: Example of version 3 couple persona (spousal carer wheel)
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Inner wheel which
represents the PWDem.
This sits in between the
cover and the outer wheel

Figure 15: Example of version 3 couple persona (PWDem wheel)

160

5.4 Version 4 personas
During the development of version 3, a walkaround was carried out as a
pilot for Study 3. Further information on this method can be found in Chapter
3 (page 63). Researchers who were previously familiar with the personas
(n=9) were asked to take the personas around a University building
(Loughborough Design School) and assess any areas that would likely cause
difficulties for their persona (e.g. toilets, entrances, signage). The personas
were accompanied by a worksheet giving guidance about aspects of the
environment, for example, noise and lighting. As a result of this pilot study,
more feedback was given on the usability of the personas, leading to further
edits, and the development of version 4 (Figure 16, page 162). In terms of
the method itself, this pilot study showed that a walkaround was successful in
getting participants to engage with the personas, enabling them to provide
more detailed feedback. This method was therefore taken forward into Study
3.
The revisions for version 4 largely involved changes to the appearance
of the personas. On the persona wheel, the shades of each colour that were
used were changed slightly to improve the level of contrast between the
background and the text. As well as this, borders between sections were
introduced to clearly define each section as it was noted that the boundaries
between sections of the wheel were not always clear in version 3.
Some of the wording on the persona wheel was also changed to
improve clarity or provide further explanation. For example, on the Alison
persona, one segment which had previously read “occasional help needed”
was expanded to read “occasional help needed with tasks such as shopping”.
It was felt that being more specific in terms of the help that may be required
would give stakeholders a clearer idea of how a proposed care environment
might be used. The full set of version 4 personas can be found in Appendix 9
(page 314).

161

Increased definition between
sections

Wording more specific to clarify
meaning

Figure 16: Example of version 4 persona (wheel)
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5.5 Version 5 personas
Further changes were made; these resulted in the version 5 personas.
The clinical assessment information in each persona was updated; the MoCA
scores for each persona were adjusted to give a more specific idea of the
type of score that they would likely achieve, and the Abbreviated Mental Test
Score (AMTS; (Hodkinson, 1972)) which is frequently used in dementia
assessments, was added (Figure 17, page 164). It was also suggested by an
occupational therapist who had provided feedback on the personas that the
MMSE scores be removed due to a perceived decline in how frequently this
test is used in dementia assessments. However, it was decided that these
scores would remain part of the personas as recent literature indicated that
this assessment is still widely used (Appels & Scherder, 2010; Milne,
Culverwell, Guss, Tuppen, & Whelton, 2008). As well as this, more
information was added to describe the carer’s needs in the couple persona,
with more emphasis on factors such as anxiety and disturbed sleep. This was
to reflect feedback from an occupational therapist who had indicated that
carers of PWDem are likely to experience disrupted sleep.
The names of the couple in this persona were changed to Charles and
Sally for version 5. This was to reflect the fact that Charles’ symptoms, care
needs and design needs closely reflected those described in the Christine
persona. It was also suggested by colleagues that the coloured bands on the
persona wheels be changed to white bands with coloured borders to improve
the level of contrast between the text and the background. These changes
can be seen in Figure 18 (page 165). The full set of version 5 personas can
be found in Appendix 10 (page 320).
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Changed to match
updated persona wheel

Scores updated
Figure 17: Example of version 5 persona (cover)
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Coloured bands
changed

Figure 18: Example of version 5 persona (wheel)
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5.6 Version 6 personas
The version 5 personas were then reviewed by two architects, one of
whom had previously seen the version 1 personas. The feedback from this
architect was generally very positive, particularly with regard to the format
changes. It was felt that the more visual layout of the personas was easier to
engage with, but there was some confusion over the meaning of the
assessment scores as these were unfamiliar to the architects.
The second architect, who had not seen the previous personas,
suggested that they could be made smaller to make them more easily
portable. The version 5 personas were 19cm in diameter, and it was
suggested that these could be scaled down to the size of a compact disc
(12cm in diameter). However, this size caused problems in that it was not
possible to maintain a large enough font size, therefore the personas were
resized to 15cm in diameter. This made the personas more easily portable
than the original wheel size, but still provided enough space on the wheels to
allow for size 14 text, meaning that the text was still legible. The changes
made to the cover and wheel can be seen in Figure 19 (page 167) and
Figure 20 (page 168) respectively. As part of these adjustments, the
personas became double sided, and the assessment scores were moved to
the back of the wheel (Figure 21, page 169). This provided enough space to
accommodate the assessment scores and guidance notes explaining the
scores, in an effort to make these more meaningful for those who were
unfamiliar with dementia assessments. The couple persona was again
renamed between versions 5 and 6, to Chris and Sally. This strengthened the
link between Chris and Christine, highlighting that both were at the same
stage of dementia. The full set of version 6 personas can be found in
Appendix 11 (page 326).
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Format changed for
smaller persona size to
maintain appropriate font
size

Figure 19: Example of version 6 persona (cover)
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Format changed for
smaller persona size to
maintain appropriate font
size

Figure 20: Example of version 6 persona (wheel)
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Assessment scores
moved to back of persona
and guidance notes added

Figure 21: Example of version 6 persona (back)
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5.7 Summary of persona development stages
Table 16 summarises the persona development stages as described in this
chapter:
Table 16: Summary of persona development stages

Persona
version
Version 1
Version 2
Version 3
Version 4

Participants

Key changes

Care managers, care delivery
workers, design professionals
Architects, care support worker,
care home developer, head of
dementia innovation
As above for version 2, members of
research group, occupational
therapist
Research colleagues

N/A

Version 5

Occupational therapist, research
colleagues

Version 6

Architects

Version
6a^

Input from designer

^Version

Change to wheel format
Addition of clinical
assessment scores and
couple persona
Change of colour on
wheels, wording
changes, borders added
between bands of wheel
Change to white bands,
change of name for
couple persona
Smaller size, back cover
added with guidance
notes on assessment
scores
Addition of icons

6a is described in Chapter 6 (page 171).

5.8 Conclusion and further steps
This chapter covered the second study in this PhD, and the process by
which versions 2-6 of the personas were developed. Through the use of an
iterative prototyping process, revisions were made to the personas and
reviewed with stakeholders. The next chapter describes the finalisation and
validation of the personas, through a series of walkarounds at different care
homes which provide residential care for PWDem.
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6. Evaluation of final personas
This chapter outlines the evaluation of the final personas (version 6).
This was achieved by taking the personas to care homes and asking care
home staff to assess their usefulness and usability during walkarounds and
group interviews.

6.1 Background
The initial personas (version 1) that were tested in the focus group and
interview study in Chapter 5 (page 124) were very different to the version 6
(Chapter 5) and version 6a personas (Figure 22 [page 172] and Figure 23
[page 173]), which were the product of several iterations (the full set of
version 6a personas can be found in Appendix 12, page 336). For this reason,
it was necessary to check whether the changes had successfully addressed
participants’ comments about the content and format of the version 1
personas through a third study. It was also an opportunity to explore how the
personas could be used within dementia care home design, and to ensure
that they adequately represented the needs of people with dementia.
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Figure 22: Example of Version 6a wheel (Alison)
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Figure 23: Example of Version 6a back cover (Alison)
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6.1.1 Aims
The aims of this study were to:
•

Evaluate the dementia personas and ensure that they are suitable for
their intended use

The research questions were:
•

How far do the personas successfully represent the needs and
symptoms of PWDem, as perceived by care workers?

•

How far can stakeholders successfully engage with the personas?

•

Are the personas likely to be useful in supporting an HFE approach to
dementia care home design?

Care home staff were chosen to evaluate the personas due to their
unique ability to give feedback on the personas as potential users, and
assess how well they represented the needs and symptoms of PWDem living
in care homes.

6.2 Method
6.2.1 Choice of method
This study used two methods of data collection, group interviews and
walkarounds of care homes. These methods, and the rationale for selecting
these methods, are described in detail in Chapter 3 (page 63).

6.2.2 Site and participant recruitment
Sites were eligible to be included in the study if they were registered
as care homes and provided residential care for PWDem. Potentially eligible
sites were identified through the Care Quality Commission (CQC) website,
and were contacted initially by email, with follow up contact by telephone in
some cases. A number of different sites were approached, including some
that were specialist dementia care homes, some homes that had separate
specialist dementia care units, and others that provided care for people with
and without dementia. The care homes differed in terms of numbers of
residents, and the ages of the homes. Some sites were purpose built, while
others were not.
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Participants were identified by the managers of care home sites that
had agreed to a research visit. As four of these sites were part of the same
care home group, the senior manager was able to identify individuals at
these sites who would take part. At the fifth site, participants were identified
through the manager, who had responded to the original request for a
research visit. It was expected that 2-3 participants at each site would be
involved, to represent a range of different roles in dementia care, including
managers, registered nurses and care assistants.

6.2.3 Materials
The version 6 and version 6a personas were used in this study. The
version 6a personas were largely the same as the version 6 personas, with
the addition of icons as a visual representation of some of the content (for
example, falls risk or visual impairment); this is shown in Figure 22 (page
172).
An interview guide was developed and was used in a semi-structured
format to ensure that the most important points were covered, whilst allowing
flexibility to discuss additional topics or comments if these arose during the
course of the interview. The interview guide can be found in Appendix 13
(page 346).

6.2.4 Ethics
An ethics checklist was filed in accordance with Loughborough
University’s ethical procedures for conducting research involving human
participants. Completion of this checklist indicated that a full application to the
Ethics Committee was not necessary; while the visits were to take place at
care homes that accommodated vulnerable residents (such as PWDem), no
vulnerable people would be approached to take part in the study, and only
staff at the care homes would be involved in the research. Participant
information sheets and consent forms were circulated to the sites in advance
of the visits; these can be found in Appendix 13 (page 346), Appendix 14
(page 347), and Appendix 15 (page 350).
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6.2.5 Procedure
At the beginning of each visit, the researchers were introduced to
those who had agreed to take part in the study. Each visit included a
walkaround either before or after the group interview. For the first visit, the
walkaround was completed before the group interview, and for the second
visit, the group interview was completed before the walkaround. After the
second visit, it was decided that completing the group interview before the
walkaround was preferred as it meant that participants were more familiar
with the personas during the walkaround, and better able to comment on how
different aspects of the environment might be helpful or problematic for the
personas.
During the group interviews, participants were firstly introduced to the
personas, and given time to familiarise themselves with the content and
format. They were then asked general questions about the personas, as well
as questions which related to specific elements such as the icons.
Participants were asked about where the personas might fit into dementia
care home design, and if there were any important changes that they would
like to see made to the personas. Lastly, they were asked if they had any
further comments or questions. It was decided that handwritten notes would
be used to capture the data rather than audio recordings. One reason for this
was that the work carried out in Study 2 had shown that transcriptions of
audio recordings involving several people were particularly challenging due
to people talking over each other during the course of the conversation. As it
was planned that each discussion session during Study 3 would involve at
least two members of staff from the care home in addition to two researchers,
it was felt that transcriptions of any audio recordings from these sessions
would be very difficult to complete. A further reason for using handwritten
notes rather than audio recordings was to ensure that the two portions of
each visit (the group interview and the walkaround) flowed more easily as
there was no need to set up or pack away recording equipment between
sessions. This allowed more time to complete the group interviews and
walkarounds, without placing additional demands on participants who were
taking part in the research visits during their working hours. Notes were
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therefore taken during all group interview sessions as a means of recording
participants’ responses; these were subsequently written up as case studies.
During each walkaround, one member of staff who was participating in
the study escorted the researchers around the home. This member of staff
highlighted various design features that were helpful or problematic for
residents with dementia, and they were asked how they thought this may
compare to the experiences of the personas. It would not have been possible
to obtain audio recordings of the walkaround sessions as the researchers
and participants were moving around the home, throughout areas that were
in use by residents, and due to the nature of their condition, many residents
would not have been able to give informed consent to be recorded for the
purposes of the study. Notes were therefore taken during all walkaround
sessions, and photographs were taken where permissible.

6.2.6 Analysis
The notes were written up as case studies and analysed thematically in
NVivo 10, using the procedure described in Chapter 3 (page 63). Inter-rater
reliability was also considered, and was assessed through discussing the
case study reports and results of the thematic analysis with a second
researcher who had attended all of the data collection sessions for Study 3.
There were no areas in which the researchers disagreed on the content of
the case study reports or the subsequent analysis. Evidence of the analysis
that was carried out in NVivo can be seen in Figures 24 and 25.
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Figure 24: Screenshot from NVivo showing Study 3 analysis
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Figure 25: Screenshot from NVivo showing Study 3 analysis
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6.3 Results and discussion
6.3.1 Site and participant characteristics
Five care home sites across Leicestershire and Nottinghamshire were
visited; their characteristics are shown in Table 17:

Table 17: Site characteristics

Site ID

Number of beds

Type of
residents

Purpose built for
dementia care?

CH1

39

PWDem only

Yes

CH2

40

PWDem only

No

CH3

40

Mixed

No

CH4

55

Mixed

No

CH5

66

PWDem only

Yes

In total, 13 participants took part across the five care homes.
Participants represented different roles within the care home, including
managers, nurses, and care team leaders. The thematic analysis identified
various themes within the case study reports; these are discussed in sections
6.3.2 (page 180) and 6.3.3 (page 187).

6.3.2 Care home environments
6.3.2.1 Care Home 1 (CH1)
The care homes differed in terms of their design features. CH1 was
purpose built to provide care for PWDem, and included many features that
are commonly recommended in the design literature and guidelines. For
example, sensory items were present in the garden (Figure 26, page 182);
previous literature has supported the use of sensory gardens in care homes
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(Hadjri et al., 2015). CH1 also made use of comfortable and familiar furniture
(Figure 27, page 183); the literature suggests that comfortable furniture can
help to promote longer visits from relatives of residents (Ulrich, Zimring, Zhu,
DuBose, Seo, Choi, Quan, & Joseph, 2008) and the design guidance
suggests that the use of familiar furniture is linked to a more homelike
environment (Greasley-Adams et al., 2014). Items of interest were also
placed in the communal areas around the home (Figure 28, page 183), as
recommended in the design guidance (Dementia Services Development
Centre, 2013). Residents’ bedroom doors were designed to resemble
domestic front doors and different colours were used for different bedroom
doors to assist residents in identifying the correct bedroom. Similarly, a fire
door at the end of one corridor was also covered to look like a front door.
This was interesting as the literature recommends concealing exit doors so
that residents do not attempt to exit the building unsupervised (Dickinson,
McLain-Kark, & Marshall-Baker, 1995; Kincaid & Peacock, 2003), although it
has been noted that using murals on exit doors may not be completely
effective in reducing exit attempts (Mazzei, Gillan, & Cloutier, 2014).
However, the deputy manager stated that this was intentional and that this
design feature had been chosen to ensure that in the event of an emergency,
residents were able to locate the emergency exit and recognise it as a
doorway.
There were, however, some features within this home that may have
been problematic for PWDem. For example, one of the ensuite bathrooms
was relatively large, but was designed in such a way that there was very little
contrast in the room, which could have caused particular issues for people
with visual and perceptual impairments. The design guidance suggests that
toilet seats that contrast with the toilet bowl and grab rails that contrast with
walls and floors can make it easier for people with both dementia and visual
impairments to use the bathroom (Greasley-Adams et al., 2014)
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Figure 26: Sensory bubble tubes located in the garden at CH1
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Figure 27: Comfortable and familiar furniture at CH1

Figure 28: Items of interest placed in shelving unit at CH1
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6.3.2.2 Care Home 2 (CH2)
CH2 was split across two floors, with the first floor accommodating
those with more expressive symptoms and the ground floor accommodating
those with reduced mobility. This home had not been purpose built for
PWDem, therefore participants noted that there was only so much that could
be done in terms of making the environment supportive for PWDem. As with
CH1, the home included sensory items, which were displayed throughout the
corridors so that residents could interact with them. For example, a wedding
dress was hung on the wall in one corridor as a reminiscence aid for
residents who used to enjoy sewing. Also, handrails and doors were colour
coded in certain areas of the home to assist with wayfinding. Blue handrails
led to blue toilet doors, meaning that staff could direct residents to the toilet
by instructing them to follow the blue handrail; even if residents did not
remember the location of the toilet, they could still find their way there
through the use of navigation cues and prompts from staff. Recent literature
in this area appears to support the use of colour coding as a wayfinding aid
(Marquardt et al., 2014; Mazzei et al., 2014). Studies in hospital
environments have shown that using colour and numbers as wayfinding cues
can help people with dementia to identify the correct bed and wardrobe
(Motzek, Bueter, & Marquardt, 2016). As with CH1, residents’ bedroom doors
were coloured so that residents could more easily identify the appropriate
room.
However, participants felt that the layout of this home was not ideal for
providing dementia care and thought that an alternative layout (as used at
another home within the same care home group), in which the home was
divided into smaller household units, would be more appropriate. The
literature shows that household units are likely to be beneficial for PWDem
from a wellbeing perspective (Morgan-Brown et al., 2013), and that this type
of layout can help residents in forming relationships with other residents and
staff at the home (Danes, 2012). However, caring for PWDem in household
units may become more challenging as residents’ needs increase, and
household units that are completely independent of one another can pose
challenges for staff when they need to assist each other across units (Danes,
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2012). Participants noted that finding a balance between adhering to health
and safety regulations and trying to make the environment homely was
challenging. Previous research highlights that flooring may be a particular
issue here; while the use of carpets in a care home is thought to promote a
more homely feel (Schwarz et al., 2004; Shield, Tyler, Lepore, Looze, &
Miller, 2014), this could prove to be a hazard if not secured properly (Renaut
et al., 2014). The literature suggests that it is important to find a balance
between meeting health and safety requirements and maintaining quality of
life (Hung, Chaudhury, & Rust, 2015).
Participants felt that the design guidance was not always useful; they
stated that while some guidance suggests that red signals danger and can
trigger problematic behaviours, one resident at CH2 had a red bedroom and
found this to be very relaxing. The literature on colours and associated
meanings shows that danger is often associated with the colour red (Gross et
al., 2004; Nilsson, Frantzich, & Saunders, 2005; Olander, Ronchi, Lovreglio,
&

Nilsson,

2017;

Page,

Thorsteinsson,

&

Joong

Gyu,

2012;

Pravossoudovitch, Cury, Young, & Elliot, 2014). This may explain why some
of the design guidance suggests that red should be avoided in environments
for PWDem.

6.3.2.3 Care Home 3 (CH3)
CH3 featured themed corridors which were intended to assist with
orientation and prompt conversation amongst the residents. The communal
rooms were also themed; for example, one area had a tea party theme. As
with CH2, colour coding was used in the corridors to assist with wayfinding;
this was a feature that participants felt was useful in aiding communication
between staff and residents when giving directions to specific areas of the
home. While the home was not purpose built for PWDem, participants stated
that residents were allowed to bring in furniture and personal items such as
photographs to assist in the creation of a homely atmosphere.
However, participants disliked the strip lights that were used in this
home as these were felt to be very clinical. While there appears to be little
literature, if any, on the use of strip lights specifically in care homes, general
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comments on strip lighting have described it as “cold” and “institutional”
(Berry & Woolfe, 1997). The design guidance for lighting for PWDem
recommends maximising sources of natural light where possible (GreasleyAdams et al., 2014; Torrington & Tregenza, 2007). As with CH2, participants
noted that it was difficult to strike a balance between what was best for
infection control purposes and what would create a homely environment. For
example, participants suggested that while pump soap dispensers and paper
towels in residents’ bedrooms may be better from an infection control point of
view, it was unlikely that residents would have had these features in
bedrooms in their own homes and that therefore this would likely make the
environment feel quite clinical.

6.3.2.4 Care Home 4 (CH4)
CH4 was divided into 4 units. The first unit was being redeveloped at
the time of the visit, and once open will accommodate PWDem whose
behaviours are too challenging for the dementia nursing wing of the home,
but not severe enough to warrant being moved to a secure unit. Residents
will be able to personalise their bedrooms on this unit to help foster a homely
environment, and assistive equipment will be available for those who need it.
To assist with behaviour management, televisions will not be used in the
lounge areas but will be permitted in residents’ bedrooms. The second wing
is the dementia nursing wing; participants noted that there were only two
people currently living in this unit who were mobile, and that residents were
able to move between the different units of the home as their needs changed,
to ensure that they were in a suitable environment and receiving the
appropriate level of care. The third unit catered for those needing palliative
care, and the fourth unit provided general residential care.

6.3.2.5 Care Home 5 (CH5)
CH5 was a purpose-built dementia care home, and featured
reminiscence and memory walls throughout the corridors to engage PWDem
in various activities and promote discussion where appropriate. These
represented various themes; one corridor displayed large painted murals of
film stars such as Charlie Chaplin and Marilyn Monroe, while another
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featured old photographs of the local area (this theme was also used for a
mural in the garden). As well as an outdoor garden area, there was an indoor
garden area for those who were too unwell to be outside. A “memory tree” in
the corridor of each floor of the building featured pictures of the residents
who lived on that particular floor. Another feature of the home that was
thought to be beneficial to the residents was a sensory room, which could
also be used with residents’ relatives.
However, some features which were not thought to be particularly helpful for
people with dementia were highlighted. For instance, there was very little
contrast between the walls in the corridors and doors to various rooms
(including the toilets), which meant that some residents found it difficult to
locate the toilets. The design guidance suggests that features such as
contrasting walls and doors can help with wayfinding (Mitchell, 2012). The
lack of contrast in CH5 could result in excess disability in that it may lead to
some residents experiencing incontinence, which could be avoided if they’d
been able to see the toilet door more clearly. The literature supports this,
highlighting that incontinence may be reduced amongst PWDem if wayfinding
cues are provided that assist them in finding the toilet (Namazi & Johnson,
1991c). Furthermore, while the memory walls may have prompted interest
and conversation in some residents, it was noted that there was little to
interact with in the corridors in the way of tactile and sensory items.
Participants felt that this would have been particularly useful for those
residents who are not able to communicate verbally and therefore may need
to find other ways to interact with people.

6.3.3 Personas
The findings that relate to the personas are presented and discussed
in sub-sections 6.3.3.1 (page 187) to 6.3.3.4 (page 194).

6.3.3.1 Persona content
Overall, participants felt that the content within the personas was
appropriate for their intended use. There was some lack of agreement on
whether photographs should be included in the personas. Some felt that the
inclusion of images would help to make the personas more realistic, whereas
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others felt that images could be problematic as they would not always
correspond with the traffic light system; if somebody was smiling in an image,
this would not be suitable for with somebody having a bad day. However,
some participants suggested that the personas’ wheel format could be
adapted to represent specific individuals with dementia. It was felt that if this
were the case, pictures would need to be included in order to help staff
identify the correct resident; staff at CH4 noted that at the time of the study
they had three residents with the same first name. It was also felt that
pictures could be particularly useful for new staff or agency staff who are not
as familiar with the residents, and that the personalised wheels could then be
used during shift handovers; this is, however, outside of the scope of this
PhD. Using photographs in the dementia personas may require further
research as participants were divided on this. One way to overcome this
dilemma may be to use photographs that depict very neutral facial
expressions, to avoid conflict with different elements of the personas.

6.3.3.2 Persona format
The format of the personas was discussed. In contrast with the
responses to the initial personas (version 1) which were evaluated in Study 2
(Chapter 5, page 124), the version 6 and version 6a personas were thought
to be engaging and interesting. Participants noted that the current size was
appropriate as they were easily portable.
Elements that were present in all of the personas were explored with
the participants. Version 6a was preferred over version 6 due to the inclusion
of icons as a means of visually representing some of the needs and
symptoms of the personas. The icons were seen as a useful time saving
feature; helping users to understand the content more quickly without
needing to read all of the text. The use of icons was compared to that of
emojis in text messages by a participant at CH4, who suggested that they
helped to convey meaning more quickly. It was noted that the icons may be
particularly useful for users of the personas who have conditions such as
dyslexia, and for those whose first language is not English. While the
literature suggests that using icons can help to improve understanding of
content (Mendling & Recker, 2008; Morrow, Hier, Menard, & Leirer, 1998),
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interestingly, it also highlights that icons may be less helpful for those who
have English as a second language (Masri, Parker, & Gemino, 2008). This
may therefore require further research to explore the use of icons in
personas with people who speak English as a second language; however,
this is outside the scope of this PhD.
Participants also commented on the traffic light system that was used
to differentiate between a good, average and bad day. This was seen as a
particularly positive component of the personas, as it gave users an idea of
how each persona’s condition and needs fluctuated from day to day, or even
within the space of a single day. Within the personas, participants were able
to recognise patterns of behaviour that were displayed by care home
residents with dementia. For example, a participant at CH5 described how
some residents became less talkative on days when they were more unwell,
which was reflected within the Christine persona. This suggests that the
personas successfully reflect various aspects of dementia, and that they are
realistic. It was also suggested that an individual resident may relate to
different aspects of different personas as their condition changes.
Three of the personas (Alison, Christine and David) included
information on additional impairments; vision, hearing and mobility issues.
Participants felt that this information was useful as additional needs would
affect the level of assistance that a persona would require; for instance, it
was suggested that Christine would likely need help with using her hearing
aids, and that Alison may fixate on her glasses as she has worn these for
much of her life.
As with the icons in version 6a, coloured bars (included as visual
representations of the clinical assessment scores for each persona) were
generally considered to be helpful as they provided a quicker means of
understanding the scores, particularly for those who were unfamiliar with the
assessments. Some participants, however, were confused by the coloured
bars, as the use of red to indicate a low score and green to indicate a high
score conflicted with another colour coded system that was used within their
care home, where red represented a high score and green a low score. This
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suggests that the colours used in this section of the personas may need to be
flexible so that they can be adapted for different users in order to avoid
confusion with other colour coded systems that may be in place.
References were also made to specific personas during the group
interviews. When talking about Alison, participants stated that this persona
represented exactly what they would expect of someone who was in the
earlier stages of dementia. This suggests that the Alison persona
successfully represents an archetypal person with early stage dementia.
While problems with people collecting glasses and fixating on glasses were
thought to be more of a problem amongst those with more advanced
dementia, participants stated that it was useful to be aware of Alison’s need
for wearing glasses now, so that these types of problems could be
anticipated and prepared for as her dementia advanced.
For the Barry persona, participants at CH1 noted that Barry and his
family may be concerned by the number of their residents with more severe
dementia, as this may be distressing for somebody who is not yet at that
stage but is aware that their condition will deteriorate. It was felt that other
care homes may be better suited to Barry and that in homes which
accommodate people with more advanced dementia, it would be more
common to see residents with needs and symptoms that are closely aligned
to those described in the Chris, Christine and David personas. It was
suggested at CH4 that one specific unit would be particularly well suited to
the Barry persona, whose symptoms were not yet severe enough to need
dementia nursing care, and who could benefit from being able to access the
garden from this unit. This, again, suggests that the personas represent
people with varying degrees of dementia severity as intended.
The Christine and David personas were often discussed together, as
participants considered these to represent people with more advanced
dementia, and those who would most likely need to live in a care home. The
icons on these personas were thought to be more meaningful than those on
the earlier stage personas, as some participants felt that they more closely
matched the text that they represented. Again, the additional impairments
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were discussed, and participants noted that Christine may need carers to
assist with her hearing aids. Also, having toilets placed near to the communal
areas of the home was thought to be helpful to somebody like Christine,
given that she struggles with incontinence. In terms of the type of
environment that would be supportive for Christine, participants at CH1
suggested that she would benefit from having access to quiet spaces
throughout the home, due to her being prone to overstimulation. This reflects
the literature, which suggests that crowded environments can lead to
overstimulation (Zuidema, de Jonghe, Verhey, & Koopmans, 2009). Overall,
it was felt that Christine would benefit from less stimulation generally, and
that she would therefore benefit from more tranquil environments, with
features such as calming music, carpeting, and sound absorbent furnishings.
This is supported by the design guidance, which recommends the use of
surfaces that absorb sound to minimise the level of noise in the environment
(Dementia Services Development Centre, 2013). It also suggests that the
level of information on symptoms, care needs and design needs is
appropriate as participants were able to use this information to make specific
recommendations about the environment for the various personas.
It was felt across the sites that David would be best suited to those
homes which accommodated residents with severe dementia, as the level of
care at these homes would be most appropriate for his needs and symptoms.
This suggests that the David persona successfully represents a person with
later stage dementia. Participants were able to identify specific areas of the
home that would be suitable for David. For example, at CH2, where different
levels of care were provided on different floors, it was recommended that
David would be cared for on the first floor as he would have the freedom to
wander around the corridors here, but would also benefit from the increased
staffing on this floor. Within the David persona, participants noted that his
symptoms and issues, such as being at risk of falls, were particularly
recognisable as those which would likely apply to people with more advanced
dementia.
Participants also explored the couple persona, with some indicating
that this would be particularly useful in the design of home care as it
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highlights issues such as carer strain. Participants felt that this persona was
also relevant to the care home environment; they explained that carer strain
can become worse in some cases after the person being cared for has
moved into a care home, due to a perceived loss of control over the situation
on the part of the family carer. Participants noted that this can cause friction
between family carers and those working within the care home. The literature
expands on this, indicating that many carers prefer to continue to be involved
in the care of their loved one after they have moved into a care home (Sharp,
2007), and that guilt affects many family carers after their loved one has
moved into a care home (Davis, Hill, Pillemer, Taylor, & Tremont, 2018). The
couple persona was also thought to be relevant to the care home
environment as it could be used to highlight the needs of visitors to the home.
This presents a potential area for future research. Furthermore, some of the
care homes that were visited during this study did accommodate couples,
and staff at these homes felt that this persona would be useful when
considering the needs of such couples, as their needs are likely to differ from
the needs of individuals who move into the home without a partner or spouse.

6.3.3.3 Recommendations and further applications
Participants were asked about any important changes that they would
like to see made to the personas. Many of the recommendations related to
participants’ desire to see the personas adapted for care delivery as well as
being used in the design of the care environment, which presents a potential
focal point for further research in this area. It was suggested that the
personas could be adapted to represent specific individuals living with
dementia, and that these could be used by care staff to track a person’s
symptoms, needs and overall condition. Participants emphasised the
importance of using visual prompts to communicate with people within the
care sector, highlighting that the format of the personas could therefore be
well suited to supporting care delivery. Similarly, participants suggested that
the personas could be used during hospital appointments. It was noted that
attending hospital appointments can be particularly stressful for PWDem, and
that the basic personal information in the personas such as hobbies and
interests could be used to try and engage PWDem in conversation and help
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them to feel more comfortable. A further recommendation was that the
personas would be used as a quick reference for those involved in care, as
they could be used to provide a summary of a person’s current symptoms
and needs. An alternative method that was put forward as a means of
providing a snapshot of a person’s current symptoms and needs, was to
personalise the front cover of the persona for each resident (or patient, if
used in a hospital setting), and to then use the back wheels from the A-D
personas interchangeably as appropriate; thus turning the persona details
into more of an individual profile.
While the persona wheel format could be adapted for use in care
delivery, both inside the care home and in hospital settings, it is important to
note that these would no longer be considered to be personas as they would
represent specific individuals rather than generic archetypes. It was
recommended that these wheels could be used during shift handovers, and
when training new staff, as this would help them to become familiar with
residents’ symptoms, design needs and care needs, as well as other
information such as personal information and clinical assessment scores.
Other

recommendations

included

focusing

more

strongly

on

behaviours; it was felt that this would be particularly helpful as behaviours
would be a useful indicator of what could be expected from each persona.
For example, participants suggested that the information on David’s
wandering behaviours could be expanded to consider what might happen
when he gets lost. Furthermore, participants suggested including prompts for
design advice in the design needs section. This is interesting as it contradicts
the suggestions given by architects in Study 2 (section 5.2.3.3; page 137)
indicating that different stakeholders have different needs and that while
detailed design suggestions may provide too much information, it would be
necessary to include some level of design information. This does, however,
suggest that the personas are likely to achieve their aim of supporting
knowledge transfer amongst professionals, as the results highlighted where
care home staff may need extra information from dementia design experts.
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A further suggestion was that the focus of the personas could be
shifted from problems to solutions. It was thought that this may be particularly
useful for relatives and family carers as they would be keen to identify
solutions to problems that loved ones with dementia are experiencing. It was
noted that this approach could also assist with identifying and recording
which solutions had been effective.

6.3.3.4 Role of personas in dementia design
Participants were asked to consider the role that they thought the
personas could play in helping PWDem, and suggested that they could help
users to better understand the needs of the people they were designing for.
While they recognised the potential usefulness of using the personas in the
development of dementia care environments, it was also felt that they could
be used to support the renovation of existing environments to make them
more suitable for PWDem. When asked about how the personas would be
used in the design process, participants suggested that they could
complement a “wish list” of ideal features that could be included in a new
care home development or in the renovation of an existing care home.
Participants were able to use the personas as a means of giving
specific examples of how certain design features may be helpful or unhelpful
for PWDem. For example, at CH5, there was very little contrast between the
walls and toilet doors along the corridors; it was noted that this may cause
difficulties in finding the toilet for people like Alison who have poor eyesight.
At the same home, participants recognised that the sensory items displayed
throughout the corridors (such as dress-up items) could be particularly helpful
for people like Christine and David, who have significant difficulties with
verbal communication, and would benefit from having access to an
alternative means of interacting with other people. This indicates that, as well
as being useful in terms of highlighting the symptoms and needs of potential
residents of a care home, the personas can be used to critically reflect on
different elements of the care home environment, and assess their suitability
for PWDem. As well as being used to explore specific design features, it was
also suggested that the personas could be used to identify broader themes
that needed to be address throughout a care home, for example, mobility.
194

It was felt that the good day – average day – bad day spectrum would
be helpful in dementia design as this would highlight the need for flexibility
within dementia care environments, by showing how behaviours, problems,
and solutions may be different at different times or on different days.
Participants noted that it would therefore be more useful to use the personas
as an entire set, rather than as individual tools, particularly as they
recognised that elements of more than one persona may be relevant to one
resident.

6.3.3.5 Limitations
There were, however, some limitations to this research. One potential
limitation is that audio recordings were not used to capture the data collection
sessions carried out during this study. There were several reasons for the
decision to instead use handwritten notes to record these sessions. Firstly,
the work carried out in Study 2 had shown that transcriptions of audio
recordings involving several people (for example, the focus group session in
which two participants and three researchers were present) were particularly
challenging to complete due to people talking over each other during the
conversation. An additional reason for using handwritten notes to record the
discussions at each visit, rather than making audio recordings, was that the
two portions of each visit (the group interview and the walkaround part of the
visit) then flowed more easily as there was no need to set up or pack away
recording equipment between sections. While using handwritten notes
addressed these issues, audio recordings would have resulted in more
complete date capture, and would also have provided the opportunity to use
quotations from participants when reporting the results of this study as a
means of supporting the analysis.
A further limitation is that no data were gathered on participants’ years
of experience in their job role or their level of experience in dementia design
or related projects. Obtaining this information during the group interviews
would have provided more detailed context for participants’ responses.
Another potential limitation of this study is the possibility of bias in
participants’ responses. In order to ensure that participants were fully
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informed about the project, the aims of the project and the intended use of
the personas were fully explained to them at the start of the study. It is
possible that this may have caused them to respond more positively to the
personas due to enthusiasm about the overall project rather than solely
because they felt that the personas were a particularly useful tool for
dementia design.

6.3.3.6 Summary
This chapter outlined a third study which aimed to evaluate the version 6
personas through visits to care homes which involved group interviews and
walkarounds of the care environment. The feedback from participants was
largely positive, with some recommendations being made for additional
changes to the personas. Participants were satisfied with the content and
format of the personas, suggesting that the changes that have been made
during the iterations have successfully addressed the concerns which were
raised in Study 2 (Chapter 5, page 124). Furthermore, as participants were
able to provide detailed recommendations on what would benefit the
personas in terms of the design of the care home environment and levels of
care provision, it appears that the personas successfully represent people at
various different stages of dementia. Participants identified a further potential
application for the personas in care delivery. It is therefore recommended
that future work in this area explores the possibility of using dementia
personas in the context of care delivery, with potential applications including
using the personas as a communication aid in shift handovers or staff training.
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7. Final personas
This chapter provides a detailed breakdown of each of the final (version 7)
personas and highlights how and where they are informed by evidence.
There are two versions of each of the final personas, a wheel version and a
matrix version. The matrix personas are those presented in this chapter. The
version 7 persona wheels (Appendix 16, page 351) are the same as the
version 6a personas (Chapter 6, page 171), the only difference between the
two versions being that the colours on the version 7 persona wheels have
been changed to ensure that they are consistent in appearance with the
version 7 persona matrices, which were developed with an industrial
designer to refine the visual appearance of each persona. Throughout the
good, average and bad day sections, each element is numbered, with the
corresponding evidence numbered accordingly to highlight exactly how the
symptoms, care needs and design needs were informed by evidence. The
clinical assessment scales that were used are addressed separately at the
end of this chapter.

7.1. Alison
Alison (Figure 29, page 198) is intended to represent someone with early
dementia. On a good day, her needs and symptoms are minimal, closely
reflecting those of a healthy older adult. On an average day she experiences
minor difficulties and on a bad day she is likely to need more support as
outlined in the matrix persona.
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Figure 29: Alison matrix persona

198

Good day
1. Alison is similar to a healthy older adult on good days and would not
be expected to have mobility problems as a result of her dementia on
a good day
2. Alison is similar to a healthy older adult on good days and would not
be expected to show noticeable short term memory lapses on a good
day
3. Alison is similar to a healthy older adult on good days and would not
be expected to need assistance from carers on a good day
Average day
4. People with questionable to mild dementia are likely to experience
memory problems (Hughes, Berg, Danziger, Coben, & Martin, 1982).
Participants in Study 2 (Chapter 5, page 124) suggested that memory
lapses are common in the early stages of dementia
5. People with early dementia may misplace items (Alzheimer’s
Association, n.d.-a). Participants in Study 3 (Chapter 6, page 171)
suggested that PWDem who wear glasses are likely to misplace these
6. Symptoms associated with questionable to mild dementia include
slight impairment with community and home activities (Hughes et al.,
1982). One participant in Study 2 (Chapter 5, page 124) described
how his wife (with early dementia) struggles to converse with cashiers
when she goes shopping
Bad day
7. People with early dementia may have issues with wordfinding (World
Health Organisation, 2012a)
8. People with mild Alzheimer’s Disease may have a higher risk of falls
than healthy older adults (Franssen, Souren, Torossian, & Reisberg,
1999)
9. Short term memory problems are likely to be present in early dementia
(Hughes et al., 1982; World Health Organisation, 2012a)
10. Having difficulties with planning and organising is thought to be an
early indicator of dementia (Alzheimer’s Association, n.d.-a)
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7.2. Barry
Barry (Figure 30, page 201) is intended to represent someone living with
early to moderate dementia. On a good day, his symptoms, care needs, and
design needs are the same as those of Alison on a bad day. On an average
day, he has increased problems with memory and on a bad day, struggles
with communication and may become confused.
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Figure 30: Barry matrix persona
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Good day
7. People with early dementia may have issues with wordfinding (World
Health Organisation, 2012a)
8. People with mild Alzheimer’s Disease may have a higher risk of falls
than healthy older adults (Franssen et al., 1999)
9. Short term memory problems are likely to be present in early dementia
(Hughes et al., 1982; World Health Organisation, 2012a)
10. Having difficulties with planning and organising is thought to be an
early indicator of dementia (Alzheimer’s Association, n.d.-a)
Average day
11. People with mild to moderate dementia may have problems with
remembering recent events (Hughes et al., 1982)
12. PWDem are likely to develop difficulties in remembering their personal
history (Irish et al., 2011; Jetten, Haslam, Pugliese, Tonks, & Haslam,
2010; Simmons, 2011)
13. PWDem may develop difficulties in dealing with numbers (Alzheimer’s
Association, n.d.-a) and are likely to have problems when managing
financial matters (Sherod et al., 2009). Participants in Study 2
(Chapter 5, page 124) noted that people with moderate dementia are
likely to have difficulties with tasks that involve arithmetic
14. PWDem have an increased risk of falls (Franssen et al., 1999; Härlein,
Dassen, Halfens, & Heinze, 2009)
Bad day
12. PWDem are likely to develop difficulties in remembering their personal
history (Irish et al., 2011; Jetten et al., 2010; Simmons, 2011)
15. PWDem are likely to experience confusion (Alzheimer’s Society,
2015a). This was also highlighted during Study 2 (Chapter 5, page
124)
16. PWDem are likely to develop communication difficulties that become
more severe as the condition progresses (World Health Organisation,
2012a). This was also highlighted during Study 2 (Chapter 5, page
124)
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17. PWDem are likely to be confused in new or unfamiliar environments
(Dementia Services Development Centre, 2013; Duggan, Blackman,
Martyr, & Van Schaik, 2008)
18. PWDem struggle with navigation (Caspi, 2014; Chaudhury et al.,
2013; Daykin, Byrne, Soteriou, & O’Connor, 2008)

7.3. Christine
Christine (Figure 31, page 204) is intended to represent someone with
moderate dementia. On a good day, her symptoms, care needs, and design
needs match those of Barry on a bad day. On an average day, she is likely to
struggle further with communication abilities, and on a bad day is likely to
need support from carers.
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Figure 31: Christine matrix persona
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Good day
12. PWDem are likely to develop difficulties in remembering their personal
history (Irish et al., 2011; Jetten et al., 2010; Simmons, 2011)
15. PWDem are likely to experience confusion (Alzheimer’s Society,
2015a). This was also highlighted during Study 2 (Chapter 5, page
124)
16. PWDem are likely to develop communication difficulties that become
more severe as the condition progresses (World Health Organisation,
2012a). This was also highlighted during Study 2 (Chapter 5, page
124)
17. PWDem are likely to be confused in new or unfamiliar environments
(Dementia Services Development Centre, 2013; Duggan et al., 2008)
18. PWDem struggle with navigation (Caspi, 2014; Chaudhury et al.,
2013; Daykin et al., 2008)
Average day
16. PWDem are likely to develop communication difficulties that become
more severe as the condition progresses (World Health Organisation,
2012a). This was also highlighted during Study 2 (Chapter 5, page
124)
18. PWDem struggle with navigation (Caspi, 2014; Chaudhury et al.,
2013; Daykin et al., 2008)
19. Christine experiences hearing problems in addition to dementia
20. PWDem are likely to experience issues with perception as their
condition progresses (Alzheimer’s Association, n.d.-d; Alzheimer’s
Society, 2015a; Van Doorn et al., 2003)
21. People with moderate dementia may need to be reminded to eat
(Alzheimer’s Society, 2015a)
22. PWDem are at risk of overstimulation (Day et al., 2000; Dementia
Services Development Centre, 2013; Hadjri et al., 2015)
Bad day
18. PWDem struggle with navigation (Caspi, 2014; Chaudhury et al.,
2013; Daykin et al., 2008)
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22. PWDem are at risk of overstimulation (Day et al., 2000; Dementia
Services Development Centre, 2013; Hadjri et al., 2015)
23. PWDem may struggle to recognise friends and family members as
their condition progresses (Alzheimer’s Society, 2015a; Prince et al.,
2015)
24. PWDem are likely to need assistance with ADLs as their condition
progresses (Alzheimer’s Society, 2015a; Bossers et al., 2016).
Participants in Study 2 (Chapter 5, page 124) suggested that help with
ADLs would likely be needed during the later stages of dementia
25. Incontinence is likely as dementia progresses (Alzheimer’s Society,
2015a; Namazi & Johnson, 1991a, 1991c; Simmons, 2011; World
Health Organisation, 2012a). The results of Study 2 (Chapter 5, page
124) suggest that this is a significant issue for PWDem
26. Participants in Study 3 (Chapter 6, page 171) indicated that Christine
would likely need assistance with using her hearing aids

7.4. David
David (Figure 32, page 207) is intended to represent someone with late
or severe dementia. On a good day, his symptoms, care needs, and design
needs correspond to those of Christine on a bad day. On an average day, he
is likely to have problems with incontinence and will need support with
activities such as toileting and eating. On a bad day, he is likely to have
severe mobility problems and communication difficulties and may be entirely
dependent on his carers in all ADLs.
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Figure 32: David matrix persona
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Good day
18. PWDem struggle with navigation (Caspi, 2014; Chaudhury et al.,
2013; Daykin et al., 2008)
22. PWDem are at risk of overstimulation (Day et al., 2000; Dementia
Services Development Centre, 2013; Hadjri et al., 2015)
23. PWDem may struggle to recognise friends and family members as
their condition progresses (Alzheimer’s Society, 2015a; Prince et al.,
2015)
24. PWDem are likely to need assistance with ADLs as their condition
progresses (Alzheimer’s Society, 2015a; Bossers et al., 2016).
Participants in Study 2 (Chapter 5, page 124) suggested that help with
ADLs would likely be needed during the later stages of dementia
25. Incontinence is likely as dementia progresses (Alzheimer’s Society,
2015a; Namazi & Johnson, 1991a, 1991c; Simmons, 2011; World
Health Organisation, 2012a). The results of Study 2 (Chapter 5, page
124) suggest that this is a significant issue for PWDem
Average day
25. Incontinence is likely as dementia progresses (Alzheimer’s Society,
2015a; Namazi & Johnson, 1991a, 1991c; Simmons, 2011; World
Health Organisation, 2012a). The results of Study 2 (Chapter 5, page
124) suggest that this is a significant issue for PWDem
27. PWDem may wander and get lost as dementia progresses (World
Health Organisation, 2012a)
28. People with more severe dementia may experience sundowning
(Campo & Chaudhury, 2012; Little, Satlin, Sunderland, & Volicer,
1995; Whear et al., 2014)
29. PWDem may experience behaviour changes as their condition
progresses (World Health Organisation, 2012a)
30. PWDem are likely to need assistance with toileting and eating as their
symptoms become more severe (Alzheimer’s Association, n.d.-b;
Alzheimer’s Society, 2015a; World Health Organisation, 2012a). Study
2 (Chapter 5, page 124) highlighted that PWDem may develop
difficulties with swallowing during the later stages of dementia
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31. PWDem may develop aggressive and agitated behaviours as their
condition progresses (World Health Organisation, 2012a)
32. PWDem are likely to have problems with recognising familiar objects
during the later stages of the condition (World Health Organisation,
2012a). For David, this was applied to his walking frame as this would
be a familiar object to him due to pre-existing mobility problems
Bad day
25. Incontinence is likely as dementia progresses (Alzheimer’s Society,
2015a; Namazi & Johnson, 1991a, 1991c; Simmons, 2011; World
Health Organisation, 2012a). The results of Study 2 (Chapter 5, page
124) suggest that this is a significant issue for PWDem
30. PWDem are likely to need assistance with toileting and eating as their
symptoms become more severe (Alzheimer’s Association, n.d.-b;
Alzheimer’s Society, 2015a; World Health Organisation, 2012a). Study
2 (Chapter 5, page 124) highlighted that PWDem may develop
difficulties with swallowing during the later stages of dementia
33. Communication abilities deteriorate as dementia progresses and
people in the later stages of dementia may communicate non-verbally
through screams and moans (World Health Organisation, 2012a)
34. David has pre-existing mobility issues. On a bad day, these may be
exacerbated by further mobility issues associated with his dementia
(World Health Organisation, 2012a)
35. People with later stage dementia are likely to be dependent on carers
for all ADLs (Alzheimer’s Association, n.d.-b; Alzheimer’s Society,
2014b)
36. David is likely to need to use a wheelchair on bad days due to his preexisting mobility issues
37. David has pre-existing mobility issues. On a bad day, these may be
exacerbated by further mobility issues associated with his dementia
(World Health Organisation, 2012a)
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7.5. Chris and Sally
Chris and Sally (Figure 33, page 211) are intended to represent a couple,
one of whom is living with dementia with the other acting as a family carer.
Chris is living with moderate dementia (his needs and symptoms closely align
with those displayed by Christine), and Sally is his wife and carer, who
struggles with varying levels of carer strain. This persona aims to highlight
the some of the challenges involved in the interactions between a person
living with dementia and their carer.
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Figure 33: Chris & Sally persona
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Chris: good day
38. PWDem may need encouragement to interact with others (Campo &
Chaudhury, 2012)
39. PWDem may develop wandering behaviours as their condition
progresses

(Alzheimer’s

Association,

n.d.-b;

World

Health

Organisation, 2012a)
40. PWDem are likely to become frustrated as their condition progresses
(Alzheimer’s Society, 2015a; World Health Organisation, 2012a)
Chris: average day
16. PWDem are likely to develop communication difficulties that become
more severe as the condition progresses (World Health Organisation,
2012a). This was also highlighted during Study 2 (Chapter 5, page
124)
41. PWDem are likely to become frustrated as their condition progresses
(Alzheimer’s Society, 2015a; World Health Organisation, 2012a) and
may communicate this non-verbally through screams and moans
(World Health Organisation, 2012a)
Chris: bad day
23. PWDem may struggle to recognise friends and family members as
their condition progresses (Alzheimer’s Society, 2015a; Prince et al.,
2015)
28. People with more severe dementia may experience sundowning
(Campo & Chaudhury, 2012; Little et al., 1995; Whear et al., 2014)
42. PWDem are likely to become frustrated as their condition progresses
(Alzheimer’s Society, 2015a; World Health Organisation, 2012a) and
may communicate this physically through behaviours such as hitting
and kicking (World Health Organisation, 2012a)
Sally: all days
43. Caregivers of PWDem report poor sleep (Beaudreau et al., 2008;
Wilcox & King, 1999). Feedback from an occupational therapist
highlighted that anxiety and disrupted sleep are common issues for
carers of PWDem
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7.6. Clinical assessment scales
Each persona was given a score on four different assessment scales in
line with their particular symptoms. The assessment scales were chosen
after discussions with experts (a geriatrician and an occupational therapist) to
identify which scales were commonly used in clinical practice. The same
occupational therapist, with extensive experience of using dementia
assessment scales, also provided feedback on the specific scores that had
been given to each persona for each of the assessment scales. The rationale
for using each of these assessment scales and allocating scores to each
persona is outlined in sections 7.6.1 (page 213) to 7.6.3 (page 214). The
ACE-III (Hsieh et al., 2013) scale was removed in version 7 as there was not
enough information available to predict specific scores for each persona;
including the same score range or cut off point for each persona for the ACEIII was thought to be confusing. Each version 7 persona therefore includes
three assessment scores.

7.6.1. Mini Mental State Exam (MMSE)
The first scale that was used was the MMSE (Folstein et al., 1975). This
scale was chosen as it is commonly used in the assessment of memory
problems (Alzheimer’s Society, 2018), and is recommended in the National
Institute of Clinical Excellence (NICE) guidance for use in cognitive testing
(NICE, 2016). Scores were allocated to the personas based on guidance
from the Alzheimer’s Association, which suggests that those with mild
dementia are likely to obtain a score of between 20-24, those with moderate
dementia are likely to obtain a score of between 13-20, and that those with
severe dementia are likely to obtain a score of 12 or less (Alzheimer’s
Association, n.d.-c). Each persona’s score on the MMSE was revised for
version 7, in line with advice from an occupational therapist.

7.6.2. Montreal Cognitive Assessment (MoCA)
The second scale that was included was the MoCA (Nasreddine et al.,
2005). This assessment is used in both memory clinic and care home
settings to monitor those with mild to moderate dementia (Ballard, Burns,
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Corbett, Livingston, & Rasmussen, 2015). The MoCA scores which were
given to each of the personas were initially based on an assessment of which
questions each persona would likely perform well or poorly on, but were
subsequently revised in version 7 based on advice from an occupational
therapist.

7.6.3. Abbreviated Mental Test (AMT)
The final test included in the personas was the AMT (Qureshi &
Hodkinson, 1974). This test was included as it is used in a number of
different settings, including acute care and care homes (Ballard et al., 2015),
and is widely used in primary care in the UK (Hodkinson, 1972; Velayudhan
et al., 2014). An AMT score was estimated for, and allocated to, each
persona after consultation with an occupational therapist with extensive
experience of working with PWDem.

7.7. Summary
This chapter presented the final matrix personas that were derived from
literature and research carried out during the studies described in chapters 4
(page 94), 5 (page 124), and 6 (page 171), and specified where the evidence
base had been used to inform individual components of each persona.
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8. Interview on the design of Chris and Sally’s House
After completion of Study 3 (Chapter 6, page 171), the personas were
used in a project which aimed to create a domestic environment that would
be suitable for PWDem. In the “Chris and Sally’s House” project, a Victorian
end-of-terrace building was redesigned to meet the needs of PWDem as a
‘dementia house’. This project was used as the basis for a fourth study, in
which the personas were validated.

8.1. Background to the project
Recent estimates suggest that there are around 311,730 PWDem living in
care homes in the UK (Prince et al., 2014a). While this represents a large
number of people, 61.3% of older PWDem remain living in the community
(Prince et al., 2014a). Designing housing so that it meets the needs of
PWDem can help to improve their quality of life and potentially enable them
to live in their own homes for longer (Dementia Services Development Centre,
2013). This has implications for the design of housing for PWDem; currently,
the design of many houses may not accommodate the needs of PWDem
(Dementia Services Development Centre, 2013). The project therefore aimed
to adapt an existing house to make it suitable for PWDem, bringing together
fields including ergonomics, psychology and architecture.
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8.1.1 Existing building
The existing building was not habitable so a floor plan was created for a
typical 2-bedroom house (Figure 34, page 216).

COPYRIGHTED IMAGE

Figure 34: Plan of existing house (© The Halsall Lloyd Partnership)

This floor plan creates a number of frequently experienced difficulties for
PWDem which were identified through the personas. Firstly, there was only
one bathroom, which would have been particularly difficult for Christine and
David as it may not be possible for them to get to the toilet quickly (due to
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incontinence) from the ground floor. This would be a problem for David
especially as he also has reduced mobility. There were no sight lines to the
toilet from either of the bedrooms, which may have made it difficult for
Christine or David to locate the toilet. The bath would have been difficult for
somebody such as David (reduced mobility) to get in and out of the bath with
assistance. Carers may also have struggled when assisting somebody to use
the bath due to the lack of space.
There were further issues with mobility that this layout. David would have
particular risks and difficulties with this house because of his pre-existing
mobility problems which would likely be exacerbated by his dementia. As
both bedrooms were on the first floor and there was no lift or stairlift, it is
likely that a wheelchair user would be largely confined to either the first floor
or ground floor. The house would also have been difficult to navigate in a
wheelchair as the layout did not provide adequate space.

8.2. Study 4
Given that this project involved using the personas as a tool to support
the design of a built environment for PWDem, this presented a unique
opportunity to validate the personas through a fourth study.
The aim of this study was to:
•

Validate the dementia personas

The research questions for this study were:
•

Are the personas suitable for use in the design of built environments
for PWDem?

•

Do

the

personas

successfully

promote

discussion

between

professionals engaged in the process of designing built environments
for PWDem?

8.2.1. Method
This study relied on the development of Chris and Sally’s House; this
process is outlined in section 8.2.5.1 (page 219). A follow up telephone
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interview (semi-structured) was then carried out with the lead architect who
had worked on the project team (section 8.2.5.2; page 225). Further
information on using interviews as a research method can be found in section
3.2.1 (page 68).

8.2.2. Site and participant characteristics
Details of the site that was redeveloped during the project can be found in
section 8.1.1 (page 216). The project team spanned different disciplines and
organisations. As well as academics and research staff from Loughborough
University working in areas including ergonomics, psychology, and building
physics, the team included architects and interior designers from the Halsall
Lloyd Partnership, and project managers from the Building Research
Establishment. The team also received input from other organisations who
provided items for the house including paint, actuators and monitoring
equipment, and furniture.

8.2.3. Ethics
The interview that was carried out for this study was covered by a
previous application for ethical approval for user feedback on this project;
therefore, no additional application for ethical approval was needed.

8.2.4. Procedure
Chris and Sally’s house layout was developed through a series of design
iterations (section 8.2.5.1, page 219)
Each iteration (design scenario) was presented by architects and interior
designers in response to some of the challenges presented by the existing
floorplan. This was discussed by the wider project team to evaluate the
proposed redesign by identifying aspects that would be helpful or unhelpful
for each persona to consider the symptoms, design needs, and care needs of
PWDem. The architects and interior designers produced subsequent designs
(Table 18, page 221) in response to these discussions, and this iterative
process continued until members of the project team were satisfied that the
proposed design would support PWDem and their carers; at this point, a
design freeze was implemented.
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A follow-up interview was conducted as a semi-structured telephone
interview with the lead architect from the project team; this was recorded,
with their consent. The architect was firstly contacted via email to ask if they
would be interested in taking part in the interview, and then to establish a
mutually convenient time for it to take place. During the interview, the
researcher asked the interviewee a series of questions about their use of
personas as part of the project. The interview covered several areas,
including the relevance of the personas to the architect’s role in the project,
differences between previous projects that did not use personas and this
project, use of the personas with or without additional training, and potential
use of personas in future projects. The full interview schedule can be found in
Appendix 17 (page 361).
Once the architect had answered the questions, as well as any additional
comments or questions that they had, they were thanked for their time and
the session was brought to a close.
After the audio recording was transcribed, a content analysis was
performed on the transcript in NVivo10. Further information on this type of
data analysis can be found in section 3.7.2.1 (page 89). The results are
reported in section 8.2.5 (page 219).

8.2.5. Results and discussion
The results are presented firstly for the design iterations (section 8.2.5.1;
page 219) and secondly as a reflective interview with the lead architect
(section 8.2.5.2; page 225). The challenges of the project are also
considered (section 8.2.5.3; page 231), as are the ways in which the
personas helped to address these challenges (section 8.2.5.4; page 232).

8.2.5.1 Design iterations
The team needed to ensure that the final design was representative of
what was possible and realistically achievable when adapting a two-bedroom
house for people with dementia. After preliminary discussions about building
performance requirements and technologies to support the persona’s needs,
five design scenarios (Table 18, page 221) were created. These included a
219

range of options for mobility, (lift between floors), hygiene (ground floor wet
room), and overnight carer support (small kitchen/dining area on first floor),
among other ideas.
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Proposed design features

Table 18: Proposed adaptation options

Adaptation 1
Install lift

Adaptation 2
Install lift

Living space
upstairs

Retain 2
bedrooms
upstairs

Move
bedroom
downstairs
Add bathroom
with dementia
friendly design
Retain
upstairs
bathroom

Design scenarios
Adaptation 3
Install lift

Add dementia
friendly
bathroom
upstairs
Add
kitchen/dining
upstairs

Adaptation 4
Install lift

2 bedrooms
upstairs

2 bedrooms
upstairs

Add bedroom
downstairs

Add bedroom
downstairs

Add dementia
friendly
bathroom
downstairs and
upstairs

Add dementia
friendly
bathroom
upstairs

Add
kitchen/dining
upstairs

Disabled WC
downstairs

Adaptation 5
Install w/chair
lift
2 bedrooms
upstairs
Add daybed
recess
downstairs
Add dementia
friendly
bathroom
downstairs and
upstairs
Add
kitchenette
upstairs

Benefits
Ease of
movement
throughout the
house

Benefits
Ease of
movement
throughout the
house

Benefits
Ease of
movement
throughout the
house

Benefits
Ease of
movement
throughout the
house

Ability to live
on single floor
(ground floor)

Ability to live on
single floor (first
floor)

Ability to live on
single floor
(first floor)

Accessible
bathroom

Accessible
bathroom

Accessible
bathroom

Accessible
bathrooms

Benefits
Ease of
movement of
wheelchairs
throughout the
house
Ability to live
on single floor
(either floor)
Flexibility in
use of space
(e.g. daybed
recess and
kitchenette)

Each scenario was discussed at length to consider how it met the
symptoms, care needs, and design needs of each persona. The redesigned
dementia house addressed these issues, and others, by providing an
environment that would be suitable for PWDem as their condition progressed.
This resulted in a final design for the dementia house (Figure 35 [page 223
and Figure 36 [page 224]).
This design addressed many of the issues that had been identified with
the original layout of the house. For example, this design outlined bathrooms
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on both the ground floor and first floor. The layout of each floor was changed
so that the toilet was visible from bedroom 1 on the first floor, and on the
ground floor the toilet was visible from both the living room and the day room.
This would be useful for Christine and David who both experience
incontinence and problems with wayfinding. Space was also allocated for
hoists to be provided when necessary between bedroom 1 and the bathroom
on the first floor, and the day room and bathroom on the ground floor. Each
bathroom included a shower rather than a bath to accommodate issues with
mobility and space for carers to assist with showering when necessary.
These features would be particularly useful for David as they account for his
reduced mobility.
A lift was included in the final design plan for ease of movement between
both floors, particularly for those needing to use a wheelchair. Wheelchair
charging points were located on both floors at a suitable height. All doorways
throughout the home were wide enough to allow a wheelchair to pass
through. These features would be particularly useful for David, who struggles
with mobility and sometimes needs to use a wheelchair. The change in layout
of both the ground floor and first floor also accommodated easier movement
around the home for those using wheelchairs.
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COPYRIGHTED IMAGE

Figure 35: Final first floor plan (© The Halsall Lloyd Partnership)

The needs of a family carer were also considered. Two bedrooms were
included in the first-floor plan, to provide the carer with their own space when
needed. This may be particularly useful for Sally (Chris and Sally persona)
who struggles to sleep because of Chris’ care needs. A kitchenette is
included in the first-floor plan so that both a carer and the person with
dementia have easy access to food and drink whilst upstairs in the home.
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COPYRIGHTED IMAGE

Figure 36: Final ground floor plan (© The Halsall Lloyd Partnership)

The ground floor plan was adapted to include a day room. This gives the
option of having a bedroom downstairs in the home in addition to those on
the first floor. This may be particularly useful for people like David, in the later
stages of dementia, who may find it preferable to sleep downstairs. This
would enable him to spend much of his time in bed if necessary, without him
being isolated to the first floor of the home; he would still be able to spend
time with family members or visitors in the living room when this was
appropriate. This feature also avoids the need to convert the living room into
a ground floor bedroom.
The kitchen was redesigned. The final design includes a worktop that is
height adjustable; this can be lowered to enable those using wheelchairs to
participate in activities in the kitchen and therefore could be used to help
PWDem maintain some level of independence.
The design concepts included:
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•

Clear sight lines including a view to the toilet from the living room
(Caspi, 2014; Nordin, Elf, McKee, & Wijk, 2015).

•

Supported mobility with a lift (Hadjri, Rooney, & Faith, 2015) and
easily operated sliding doors in the centre of the home.

•

Wheelchair-accessible bathroom equipped with modified sanitary
equipment (Boger, Craig, & Mihailidis, 2013).

•

Kitchen positioned next to the living room and designed so that the
person with dementia can sit and participate in food preparation as
appropriate (Nordin, Elf, McKee, & Wijk, 2015).

•

Features, including furniture, have been designed to be familiar to
persons with dementia in their early adulthood (e.g. tap design and
operation; Boger, Craig, & Mihailidis, 2013)

•

Consideration was given to contrasting colours reflections and
repetitive patterns (Andersson, Lindahl, & Malmqvist, 2011).

8.2.5.2 Reflective interview
As stated in section 8.2.1 (page 217), a reflective interview was also
carried out with the lead architect on the project. This required the architect to
reflect on their experience of using the personas as part of the project, rather
than requiring them to respond to general questions about using personas in
building design for PWDem. The interview covered several areas: value of
the personas in the design of the house, comparison with previous projects
where personas were not used, the need for training to use the personas,
and their potential use in future projects.
The architect suggested that the personas were helpful to his role in the
project in that they acted as “imaginary clients”:
“We were, y’know in a way able to use them as imaginary clients…
our methodologies tend to be towards interpreting the interests of
clients so the personas were a good stand-in for real clients”
It was then possible to use the personas in design development, from
looking at different room arrangements through to personalising the house
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and ensuring that it looked like a home rather than an institutional
environment:
“We felt it should be, that when you went into the house, you should
feel as if you were going into somebody’s house, not into an
institutional environment. And I think that the personas were, were a
pretty good design tool in that sense”
A desire to avoid an institutional feel in built environments for PWDem is
reflected in the literature in this area. As section 2.5.2.4 (page 49) shows,
environments that are not institutional in their appearance are preferred by a
range of stakeholders (Rabig et al., 2006), and are linked to improved quality
of life amongst PWDem (Cioffi et al., 2007; Reimer et al., 2004).
The architect had not used personas in previous projects and highlighted
that the use of the personas made this project different in that the personas
“couldn’t answer back”. Whereas in other projects, the architect was able to
engage in a “responsive dialogue” with clients or communities about the
design brief and users’ needs and preferences, this was not possible as the
personas could not provide feedback on proposed designs or ideas. This was
felt to be a disadvantage to using personas rather than consulting specific
users. However, it was noted that these two approaches need not be
mutually exclusive, and that as the project was still in progress at the time of
the interview, it would be possible to consult PWDem, their carers, and other
stakeholders, perhaps through the means of a focus group, to gain feedback
on the different aspects of the project:
“I suppose, some kind of group, might be another way of doing it,
getting a group of people living with dementia or carers, people like
that, that would have been another way of doing it. I mean, obviously
that could still happen”
This is reflected in the literature on the use of personas in design, which
recommends that personas should be used alongside other user-centred
methods as a component of the design process, rather than using personas
as an alternative to such methods (Grudin & Pruitt, 2002).
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It was suggested that using the personas as part of this project helped to
“translate the academic research into design”, and that this was a particular
success of this project. Much of the guidance in this area was thought to be
quite “generic”, focussing on elements such as rounded corners rather than
“the quirks of dealing with real people”, resulting in design briefs that are
often quite clinical, particularly for spaces such as health centres or mental
health facilities. The architect felt that the personas could be used to
overcome this, through emphasising the fact that these environments are to
be used by real people rather than simply a collection of symptoms:
“It may have implications in other areas like health centre design or,
y’know, mental health facilities, which tend to be, very sterile sort of
environments I think… it’s not a[n] environment that evokes any kind
of response, human response, so I think the personas could just be
quite useful in areas like that”
It was felt that in other projects, the personas could be used to place more
of an emphasis on the needs of patients or service users, rather than design
briefs being guided by staff and other stakeholders, and that this may result
in built environments that are less institutional in nature. While the literature
does not suggest that the inclusion of staff or other stakeholders in the
design process is likely to have an impact on whether or not an environment
feels more institutional, the problems associated with not fully considering
users’ needs are clear, as outlined in section 2.5.2.10 (page 55). For
example, one study reported raised planters that were included in a
therapeutic garden for PWDem, but that the intended users were unable to
reach inside these and use them (Hernandez, 2008).
When asked whether he would have been able to use the personas as a
standalone tool without any additional guidance, the architect felt that this
would be possible. While specific personas may not require potential users to
take in part in training before use, it has been recommended that
organisations that intend to use personas as part of their design process
ensure that potential persona users undergo some level of training. This is to
ensure that potential users fully understand how personas can be used to
227

support the design process, and to encourage engagement with personas
(Matthews, Judge, & Whittaker, 2012; Pruitt & Adlin, 2006).
It was suggested that the personas could be taken further, and that it
could be helpful to use such a tool when working with groups of people who
have cognitive impairments:
“That could be, a good methodology for this kind of design, y’know,
where you’re working with a group of people who have a cognitive
impairment”
The architect was also asked how he might use personas differently, if he
were to use them in future projects. He responded that he would “interrogate”
the concept of the personas more than during this project, suggesting that he
would consider in more depth what the implications of the symptoms and
needs in the personas are for the design of the built environment, particularly
in reference to the details of the built environment:
“I mean it’s what we’ve been talking about recently, how we actually
sort of pinpoint what the design implications of that condition might be,
is something that we’ve kind of interpreted as well as we could but
actually… [an] interrogation kind of thing and saying well actually what
does it mean, what can we do”
He noted that this project differed from previous projects in that this was
not like a typical refurbishment project, partly because of the amount of detail
that this project went into, in terms of considering elements such as colour,
fittings, and sightlines. He also recommended that the personas could be
used to further explore the design process itself:
“…look at every link in the chain in more detail and kind of just
understand the methodology, the design methodology that could go
with it”
Further recommendations for how the personas could be taken forward
were discussed. The architect noted that while he felt that the personas
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accurately portrayed the symptoms associated with dementia, they did not
fully capture the experience of people in the earlier stages of dementia:
“…the only thing that I felt a little bit about them was they portrayed an
accurate impression of dementia, for example, but the early stages of
dementia are not really like that y’know, there’s a different feeling
about people that we’ve worked with who are in the early stage of
dementia… it would be nice to see them represented as well because,
otherwise you’re creating a stereotype or continuing a stereotype of
what people are like with dementia which is not wrong, it’s just that it’s
maybe not the same picture, it’s not a complete picture”
While these personas were evidence-based to ensure that they were not
based on stereotypes and preconceptions that the researcher had about
PWDem (Adlin & Pruitt, 2010), previous research has questioned whether
some level of stereotyping may be unavoidable when using personas (Turner
& Turner, 2011). This further highlights the importance of using personas
alongside other user-centred methods rather than to replace such methods,
reflecting recommendations made in the literature on this topic (Grudin &
Pruitt, 2002).
The architect suggested that there was a more positive side to life with
the condition, noting people in the earlier stages of dementia. They often had
an awareness of how their condition would progress over the coming years
and had a desire to continue to enjoy life for as long as they could. This
reflects part of a broader narrative on dementia which has recently emerged
in the UK, in which an emphasis is placed on supporting people with
dementia to “live well” with the condition. This narrative is evident in a range
of areas, including strategies and challenges put forward by the UK
Government (Department of Health, 2009, 2015b), charity guidance and
support programmes (Age UK, 2019; Alzheimer’s Society, 2019), and design
challenges (Design Council, 2015). It was therefore recommended that any
future adjustments to the personas could incorporate this aspect of living with
dementia, to provide a more well-rounded representation of archetypal
PWDem.
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It was also suggested that the personas could be used to help support
those seeking information about how the environment can be used to support
living well with dementia, including carers of PWDem and people who have
been recently diagnosed with the condition:
“Where do you go to when you’ve just been diagnosed, what can do
you, how do you access it, easily, y’know the personas might be quite,
quite a component of that”
The architect noted that while other organisations have produced leaflets
on this topic, he did not feel that these were made easily available to
members of the public who were looking for this information:
“[organisation] did a little leaflet which is quite good, but I’ve never
seen one in a doctors’ surgery so they’re not really getting out there in
that way”
He highlighted that even where people were aware of the design
recommendations for built environments for PWDem, it was often difficult to
find fixtures and fittings that were compatible with these guidelines:
“It might be, very easy for example to say oh well you need a light
reflectance value difference between your floor and your kitchen units
for example of, 30%. But nobody makes kitchen units with certified
LRVs [light reflectance values] and very few tile manufacturers supply
LRVs, so, how are you supposed to know?”
It was also suggested that some manufacturers were taking a “cynical”
approach to providing products for PWDem, and rebranding existing products
as those which are suitable for PWDem:
“I think that some of these manufacturers are just seeing it as a market,
for what they were making already so, typical of that is the, erm,
sanitary ware people who came along and said ‘oh this is our
dementia range’ and you’ve got a washbasin with square corners and
monobloc mixer tap, y’know… you’re actually providing something
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which, somebody could fall and crack their head on and saying that’s
dementia friendly y’know, it’s kind of, it’s a bit sickening really”
The architect noted that other manufacturers and suppliers were not
aware of the information that is required when designing for dementia,
highlighting a need for increased dissemination of dementia design research:
“She [colleague] rings them up and says well what are the LRVs [light
reflectance values] on your products and people say well what’s that
then, y’know. So then she explains so then at least somebody knows”
While it was highlighted that there are some manufacturers and suppliers
who are already making relevant information available, it was suggested that
this is a relatively new concept when supplying products for domestic use
rather than care home or clinical use.

8.2.5.3 Challenges
There were several challenges during the project. The first of these
related to attempting to incorporate the different areas of expertise and
different viewpoints from members of a multidisciplinary team. Team
members had suggestions for how various elements in the house should be
designed and it was necessary to ensure that a compromise was achieved in
certain areas. One example of this related to the ventilation inside the house;
while it would be preferable from a building performance and comfort
perspective to have windows that automatically opened to keep the house
adequately ventilated, it was recognised that windows which open
automatically may be distressing or confusing for PWDem. Also, some level
of human control is desirable.
Another challenge was trying to create an environment that was suitable
for PWDem within the confines of what was possible when adapting a 2bedroom house. This was necessary to provide a picture of what could
realistically be achieved if somebody decided to adapt their own home to
meet the needs of PWDem but presented the project team with challenges in
that it did not provide a particularly large amount of space to work with. The
structure of the building itself posed additional challenges, particularly on the
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first floor as the eaves meant that there was restricted headroom in some
areas, which had to be accounted for in the design.
A further challenge was attempting to create an environment that would
be suitable for PWDem through to the later stages of dementia. In order to
achieve this, it was necessary to ensure that the design of the home could
not only accommodate the current needs of a person with dementia but also
any necessary changes to meet their future needs as their symptoms
became more severe. For example, it would be useful for David to have hoist
tracks between the bedrooms and bathrooms, but inclusion of this feature
might be distressing for somebody like Alison or Barry who would be aware
that their condition would worsen over time. It was therefore necessary to
balance the needs of the different personas; this specific issue was resolved
by providing space so that a hoist could be installed in the future. This
avoided causing distress for somebody with early dementia but allowed
enough flexibility for the house to continue to meet their needs in the future.

8.2.5.4 How personas helped to address these challenges
By using the personas as a communication tool, this helped facilitate
discussions within a multidisciplinary team. Suggestions for the design of the
house could be related back to the symptoms, care needs, and design needs
of the personas, to assess whether or not they were likely to be suitable for
PWDem, and whether further changes would be needed in the future to
maintain a supportive environment for PWDem. Use of the personas
throughout the design process also helped to keep the team focused on the
aim of designing an environment for PWDem and ensured that the needs of
PWDem were prioritised during design discussions.
The personas were also useful in terms of creating an environment that
was likely to be suitable for people at different stages of dementia. The
different stages that were covered by the personas were useful for
considering where the design of the house needed to be flexible and how it
might need to change in the future, as with the hoist. Furthermore, as each
persona showed how symptoms, care needs, and design needs differed on
good, average, and bad days, this emphasised the changeable nature of
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dementia, and highlighted the importance of providing a flexible environment.
This was helpful when considering the inclusion of features such as the day
room, which somebody with similar needs to David could use as a bedroom
on a bad day if needed.
The overall project and reflective interview also highlighted areas in which
the personas could be further refined to maximise their usefulness in future
projects. The architect suggested that the early stage persona (Alison) did
not fully reflect the needs and abilities and overall experience of many people
living with early stage dementia. It would therefore be useful for future work in
this area to examine the experience of people living with early stage
dementia in more detail, with a view to either refining the existing Alison
persona or introducing an additional persona that more successfully
represents those living with early stage dementia. It would be particularly
useful for further research in this area to include PWDem to ensure that their
views and experiences are captured.

8.3. Summary
This chapter described a fourth study in which the personas were applied
to the design of a house for PWDem. This project aimed to create a house
that would be suitable for PWDem, from the early stages of the condition
through to the later stages. The work to date on this project and the findings
of a reflective interview with the lead architect suggest that the personas are
useful as a discussion tool in the design of housing for PWDem, and as a
method of ensuring that the needs of PWDem are prioritised during the
design process. The reflective interview in particular highlighted the need for
continued work in this area, suggesting that it would be helpful for any further
persona adjustments to reflect how people can be supported to live well with
the condition. It was also recommended that the personas be used in
developing resources for those looking for information on designing for
dementia, including PWDem and their carers, as well as manufacturers and
suppliers of products to be used by PWDem.
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9. Discussion
This chapter reviews and discusses the research set out in this thesis. It
examines the implications of this research, summarises the unique
contribution to knowledge, and highlights potential avenues for further work in
this area. References are made to previous chapters including the starting
page number.

9.1. Impact: what does this thesis contribute?
As Chapter 1 notes (page 16), dementia presents a significant challenge
at both global and national levels. Given that by the year 2040, it is expected
that 23% of the population of England and Wales are predicted to be over 65
years of age (Government Office for Science, 2015), coupled with the fact
that dementia largely affects people within this age group, the relevance and
importance of acting now to provide environments that can accommodate a
growing number of PWDem is clear. The benefit is that accessible
environments for PWDem are considered to be accessible environments for
the majority of people, particularly older people (Dementia Services
Development Centre, 2013). This, again, reinforces the importance of
providing such environments in the context of an ageing population and
highlights the potential usefulness of the personas going forward.
The work contained within this thesis has important implications for the
wider dementia care sector. Through providing a means by which the needs
of PWDem can be brought to the forefront of the design process, the
personas can support the design of better caring and living environments for
PWDem. While the thesis focuses primarily on using the personas in the
design of care home environments, the fact that they were also successfully
used in the design of an individual dwelling for PWDem (Chapter 8, page 215)
shows that they can be applied to different types of built environment. It is
therefore possible that the dementia personas could be applied to hospital
environments, workplaces and other public spaces.
This is important for the wider dementia care sector as it has the potential
to reduce the burden that dementia poses for health and social care services.
As the literature review in Chapter 2 (page 30) shows, environments that are
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supportive of PWDem can help to improve quality of life for this group and
help them to retain some level of independence for as long as possible (Day
et al., 2000). If environments are designed that enable PWDem to be more
independent, this arguably reduces their need for additional support, as well
as preventing problems with excess disability. This could relieve some of the
strain on overstretched health and social care resources, particularly when it
comes to accommodating the needs of an ageing population, as highlighted
in Chapter 1 (page 16).
This work, and the personas specifically, can also serve to improve public
awareness of the challenges that dementia presents for people living with the
condition, their families and friends, and other stakeholders involved in
dementia design or dementia care. This is in line with the Prime Minister’s
(David Cameron) Challenge on Dementia 2020 which aims to improve
awareness of dementia throughout the UK (Department of Health, 2015b).
The personas are already being used to improve awareness of dementia
through dissemination of a series of short videos that are based on the
personas, making them available to a wider audience. These videos are
available on the Loughborough University website. Ongoing work such as the
Chris and Sally’s House project (Chapter 8, page 215) also serves to
increase awareness of the challenges associated with dementia.
The thesis has also addressed some of the gaps in knowledge in this
area. For example, the literature review (Chapter 2, page 30) identified that
while ADLs were commonly referred to in the literature on dementia care,
there did not appear to be a definition for what these activities were for
PWDem, outside of standard definitions of ADLs. The work in Study 1
(Chapter 4, page 94) goes some way towards providing insight on this issue,
showing that activities that are commonly classed as ADLs do not always
correspond with those that are considered by design and healthcare
professionals to be important in designing for dementia care (Jais, Hignett,
Habell, et al., 2016). This highlighted that there is more work to be done in
this area.
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A further gap in the literature that was addressed during this thesis was
the quality of the literature on designing built environments for PWDem.
While previous literature reviews have explored design for dementia (Day et
al., 2000), they have not always considered the strength of the evidence on
which their conclusions are based. One exception to this is a review by
Fleming and colleagues (Fleming et al., 2008). However, as noted in Chapter
2 (page 30), this particular review used the Forbes tool (Forbes, 1998) to
assess the quality of included papers; while the criteria set out in the Forbes
tool are useful for assessing papers that are based on quantitative research,
they have not been optimised for the assessment of qualitative research. The
literature review presented in this thesis therefore addresses this gap in
knowledge by making use of the Mixed Methods Appraisal Tool (Pluye et al.,
2009), a tool which was used to assess the methodological quality of studies
that are quantitative or qualitative in nature. This resulted in papers being
discarded if they did not score highly enough on methodological quality.

9.1.1. Impact on stakeholders
This research also has more direct implications for stakeholders.
Arguably the most important are those which have an impact on PWDem.
Firstly, the personas may support the design of care environments which
better suit the needs of PWDem. Indeed the participants (professionals with
experience of caring or designing for PWDem) in Study 3 (Chapter 6, page
171) suggested that they expected this to be the case as they would
contribute to the design of environments to maintain independence (Hadjri et
al., 2015; Van Hoof & Kort, 2009) and quality of life amongst PWDem
(Reimer et al., 2004). Supportive environments can help to avoid problems
with excess disability that can occur as a result of poorly designed spaces
that do not meet the needs of their users (Morgan & Stewart, 1999; Reimer et
al., 2004).
This research also puts forward a new method of approaching design for
PWDem, which is relevant to design professionals working in this area. As
stated in Chapter 1 (page 16) and section 3.1 (page 63) while personas have
been used more widely in areas such as marketing and software design
(Adlin & Pruitt, 2010), they do not appear to be widely used in the design of
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the built environment, and more specifically, in the design of dementia care
environments. This was supported by the findings of the reflective interview
that took place in Study 4 (Chapter 8, page 215), in which the lead architect
on the Chris and Sally’s house project stated that they had not previously
used personas when designing spaces for PWDem.
Through the use of the personas, this research may provide a more
accessible way for designers to approach designing for PWDem. By
highlighting the symptoms, care needs, and design needs of archetypal
PWDem, the personas provide some context to dementia design
recommendations. This could be particularly useful for those design
professionals who are less familiar with designing for PWDem. By helping
designers to better understand the needs, abilities and limitations of a
hypothetical group of PWDem, the personas could in turn help them to
understand why certain design features are important, and why it is important
to avoid certain other features. For the same reason, these personas could
be useful for care home developers, by enabling them to better understand
the needs and abilities of typical users.
The personas that were produced as a result of this research could be
used to engage healthcare professionals in the design process. This may
help design professionals to better understand who they are designing for
and help healthcare professionals better understand why certain areas have
been designed in a particular way, or why certain design features have been
included in the dementia care environment. This knowledge would also go
some way towards resolving issues with designs not being used as intended.
Previous research has shown that conflicts can occur when designs do not
meet the needs of all users and are therefore not used as intended. For
example, in one care home where staff did not have a separate office in
which to complete paperwork, they had to do this in the residents’ lounge
which caused problems with confidentiality when telephone calls needed to
be made. Residents were then unable to use all of the space that should
have been made available to them (Andersson, Lindahl, & Malmqvist, 2011).
If those working in this environment had been able to communicate their
requirements for the building to those designing it, perhaps using a tool such
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as the dementia personas, it may have been possible to avoid this particular
issue. Furthermore, if healthcare professionals better understand how an
environment is supportive for PWDem, it seems reasonable to suggest that
they will be better able to support PWDem in using the environment as
intended.
There are additional stakeholders for whom this research and the
resulting personas may have implications. For example, the outcomes and
outputs of this research have the potential to impact on relatives of PWDem
and family carers in two ways. Firstly, these people will likely be visitors to
the care home environment and are therefore potential users of the
environment. Their needs may include having access to private space in
which they can spend time with their loved one with dementia, or having
facilities available that enable them to participate in activities with their loved
one with dementia. As such, the home also needs to accommodate the
needs of this group, which could be achieved through an HFE approach.
Secondly, it is important that relatives of PWDem feel that their loved one is
living in, and being cared for in, an environment that is both supportive of
their abilities and suitable for their needs. Previous studies have shown that
relatives experience guilt when deciding to move a family member with
dementia into a care home (Simmons, 2011; Verbeek et al., 2012), but that
this can be alleviated to an extent if the care home is seen to meet their loved
one’s needs (Cioffi et al., 2007). As suggested in Study 3 (Chapter 6, page
171) and shown in the work on the “Chris and Sally’s house” project (Chapter
8, page 215), the personas are likely to assist with the creation of
environments that better meet the needs of PWDem. It could therefore be
argued that by extension, such an environment may also meet the needs of
relatives of PWDem by alleviating some of the guilt that may be associated
with moving a relative with dementia into a care home.

9.2. Strengths of the research
There are two key strengths to this research. Firstly, it explores how
personas that represent PWDem can be applied to the design of the built
environment. This is important as this is an area in which personas do not
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appear to have previously been widely used, as noted in the reflective
interview in Study 4 (Chapter 8, page 215). As well as this, while personas
that represent older people have previously been developed, there is little
evidence of personas that specifically represent PWDem being previously
available. Through applying dementia personas to the design of the built
environment, this research paves the way for the needs of PWDem to be at
the forefront of future building design. As Study 4 (Chapter 8, page 215)
shows, the personas can assist with the design of built environments that are
supportive of PWDem. If used in new designs, they could potentially reduce
the need for expensive and disruptive retrofitting, resulting in environments
that are truly accessible for PWDem and others. It has been suggested that
some developers may be reluctant to design facilities in line with an HFE
approach because of the expected increase in project costs (Jais, Hignett, &
Hogervorst, 2016). However, it has been widely reported that retrofitting is
more expensive in the long term (Charness & Holley, 2001; Dementia
Services Development Centre, 2013; John, 2014; Joseph et al., 2012; Sloane
et al., 2007; Taylor, Hignett, et al., 2014; van Hoof et al., 2014; van Hoof,
Blom, Post, & Bastein, 2013; van Hoof, Kort, van Waarde, et al., 2010),
suggesting that HFE may be a more cost-effective approach to the design of
spaces for PWDem over time, even though the initial cost of development
may be higher.
Secondly, the personas that were produced as a result of this research
reflect the changeable nature of dementia and represent the fluctuations that
can occur from day to day in a person’s condition. This is significant as other
personas tend to focus on a fixed state, and as such represent a snapshot of
a user at a specific time or in a specific situation (Adlin & Pruitt, 2010;
Hisham, 2009; LeRouge et al., 2013; Maness et al., 2008; Marshall et al.,
2015; Pruitt & Adlin, 2006; Vincent & Blandford, 2014). As participants noted
in Study 2 (Chapter 5, page 124), one of the issues with the version 1
personas was that they did not reflect the changes in a person’s condition
that occur on a day-to-day basis, adding that it would be useful for the
personas to address this (Jais, Hignett, & Hogervorst, 2016). This was
supported by Study 3 (Chapter 6, page 171), in which participants responded
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positively to the dynamic personas that showed how each persona’s needs
and abilities changed according to whether they were having a good day,
average day, or bad day. This research therefore highlights that it is possible
to successfully create dynamic personas that reflect changes in needs and
abilities. This is useful for future persona development for PWDem and other
long-term health conditions.

9.3. Limitations of the research
Design for dementia is a complex area, not least because many people
who are living with the condition are considered to be vulnerable due to the
nature of dementia. This poses several challenges when conducting research
in this area. Many of these challenges relate to ethical concerns, including
the capacity of PWDem to consent to take part in research, the risk of
marginalisation of PWDem in research, and the sensitivity of this area.
Participant recruitment can also be difficult in this context. Even where it is
clear that a person with dementia is able to consent to take part in research,
it is often difficult to gain access to groups of potential participants in the first
instance. This can be because, as described in previous studies, access to
PWDem as potential participants is often through “gatekeepers” such as
carers and practitioners, who may prevent a person with dementia from
taking part in research as a means of protecting them (Hellström, Nolan,
Nordenfelt, & Lundh, 2007; McKeown, Clarke, Ingleton, & Repper, 2010).
Accessing care homes for research is similarly challenging, with gatekeepers
often being reluctant to allow research to take place in their facility for various
reasons (Scourfield, 2012). These reasons can include concerns over the
potential disruption that research within the care home may cause, a lack of
clarity over the potential benefits or taking part in research to the care home,
and a desire to protect residents who are seen as vulnerable (Scourfield,
2012). This was reflected in the recruitment of care homes for Study 3
(Chapter 6, page 171), which was particularly challenging until the researcher
made contact with a manager at a local care home group who had access to
several suitable sites, and was interested in how this research could
potentially benefit their organisation. In future, the persona videos could be
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used as a means of conveying the importance of the topic and to assist in
recruiting participants or sites for research in this area.
This section therefore addresses some of the limitations of this research
that occurred as a result of working in this complex area. The majority of
these limitations relate to specific studies described in this thesis, and as
such are addressed in each of the study chapters (Chapter 4, page 94;
Chapter 5, page 124; Chapter 6, page 171; and Chapter 8, page 215).
One of the limitations was that PWDem were not directly involved in the
development of the personas. As stated in section 1.1.4 (page 21), and
presented in Figure 1 (page 23), this was because this research focused
specifically on stakeholders for whom dementia design is relevant at a
professional level (for example, healthcare professionals and designers).
These stakeholders were included, rather than those for whom dementia
design is relevant on a personal level (for example, PWDem and their family
carers), because the aim of this research was to produce a tool which could
assist professional stakeholders in exchanging knowledge throughout the
design process. However, as stated later on, further work should involve
PWDem. It could be argued that not including PWDem in this research has
contributed to their marginalisation in this area. However, it is not intended
that the personas are to be used as a replacement for consulting PWDem
during the design process, and that instead they are used alongside methods
such as focus groups and interviews that do involve PWDem. Further
suggestions for how the personas can be used in such a way that avoids
marginalising PWDem in the design process can be found in section 9.4
(page 242).
It is also important to consider potential sources of bias within this
research. One potential source of bias is through the “halo effect” (Beckwith,
Kassarjian, & Lehmann, 1978; Lachman & Bass, 1985; Nisbett & Wilson,
1977). This refers to the tendency that people have towards viewing specific
attributes of a person or concept as being particularly positive or negative
features, based on their overall impression of the person or concept
(Beckwith et al., 1978; Lachman & Bass, 1985; Nisbett & Wilson, 1977). In
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the context of this research, this may have caused participants to respond
more positively when asked about specific elements of the personas because
of their overall opinion that the personas would be a useful tool in building
design and care delivery.
A further way in which it may be thought that participants’ responses
were biased refers to the information on which their opinions is based. While
the personas were evidence-based, participants’ views during the first three
studies formed part of this evidence base, and these views were arguably
influenced by non-evidence-based information and literature, and through
experience and best practice. However, it was found that the experience and
opinions of professionals were very useful for this research, showing that
non-evidence-based information, such as that based on experience and best
practice, is useful in research. This is supported by the fact that these
personas, which were in part based on this type of information, were
successfully used to support the design of Chris and Sally’s house, as
described in Chapter 8 (page 215).

9.4. Future work with the personas
Given that this work resulted in the production of a set of dementia
personas intended to be used in the design of built environments for PWDem,
it is important to consider how this could be achieved. This section therefore
considers potential future work involving the personas.
As noted in section 9.1.1 (page 236) facilitating the use of personas in the
design of the built environment has important potential implications for a
variety of stakeholders, and could support the design of built environments
that are more supportive of PWDem. Study 4 (Chapter 8, page 215)
highlighted some of the ways in which the personas could be used in the
design process, for example when putting together design briefs and when
assessing whether proposed designs were likely to meet the needs of
archetypal PWDem. It was also recommended during the interview in Study 4
(Chapter 8, page 215) that in future projects, the personas could be used as
part of a multi-faceted approach to real world design, in that they could be
used in co-design alongside methods such as focus groups involving
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PWDem. This would ensure that the needs of PWDem are considered more
broadly, as well as ensuring that PWDem are not excluded from the design
process. Use of the personas in this way could be particularly useful in that
they could help to situate the responses and opinions of a small group of
users within the context of the needs and abilities of PWDem more broadly.
In terms of future research, it is recommended that any further persona
development should directly involve PWDem. This would be particularly
useful in addressing some of the comments made during the Study 4
interview (Chapter 8, page 215); it was suggested that while the personas did
reflect the needs and abilities of PWDem to a certain extent, their
representation of people living with early stage dementia could be improved.
Involving PWDem in further development of the personas could help to
resolve this issue, as they would be able to provide further insight into the
needs, abilities and symptoms that affect people in the earlier stages of
dementia.
Another area for future research is to explore further potential
applications for the personas. These potential applications include use of the
personas in the development of other types of built environments. While the
personas were primarily intended to be used in the design of dementia care
homes, recent work with the personas (as described in Chapter 8, page 215)
indicated that they would also be suitable for use in the design of other
environments for PWDem. It therefore seems reasonable to suggest that the
personas may be of use in the design of additional spaces, such as hospitals,
workplaces, and other public areas.
A further area for additional research involves developing the personas
to represent a wider range of PWDem. While the current personas represent
general archetypes living with different stages of the condition, they only
represent older PWDem. It may be useful to explore the idea of creating a
similar set of personas that represent younger PWDem (people under the
age of 65 who are living with the condition (Beattie, Daker-White, Gillard, &
Means, 2002; Harvey, Skelton-Robinson, & Rossor, 2003; Luscombe,
Brodaty, & Freeth, 1998)), whose needs are at risk of being overlooked
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(Beattie et al., 2002). An additional set of personas that represent this group
may therefore be helpful. The personas could also be expanded to represent
some of the symptoms and needs that are characteristic of specific types of
dementia. For example, it may be useful for any additional personas to pick
up on issues such as hallucinations that are typically present in Lewy Body
dementia (Harding, Broe, & Halliday, 2002), as different symptoms are likely
to be associated with different care and design needs.
Additionally, it may be useful to develop extra personas that represent
people living with both dementia and Down’s syndrome, as people with
Down’s syndrome are thought to be at higher risk of developing dementia
(Coppus et al., 2006). This group is likely to have particularly complex needs
due to living with these two conditions, therefore it may be useful to have a
tool that highlights some of the more problematic or important symptoms,
care needs and design needs. Personas that represent people living with
both dementia and Down’s syndrome could be helpful in care delivery,
particularly when training staff who are less familiar with this group, and who
need to be able to understand their complex needs quickly. As suggested in
Chapter 5 (section 5.2.3.7; page 149), it may be useful for future persona
development to take into account the needs of different stakeholders such as
relatives of PWDem.
It has also been suggested that the wheel design could be adapted to
represent specific individuals with dementia. This could be particularly helpful
in supporting a person-centred approach to care, which is recommended
when providing care for PWDem (Chenoweth et al., 2009; Edvardsson et al.,
2008; NHS Improvement, 2017; NICE, 2018; Prince, Comas-Herrera, Knapp,
Guerchet, & Karagiannidou, 2016). Participants in Study 3 (Chapter 6, page
171) commented that while the personas would be useful in designing for
dementia, they would likely be useful in care delivery and care planning too.
It is important to note that personalised wheels would no longer be
considered personas as they would represent real people rather than generic
archetypes. However, personalised wheels could be used alongside the
existing personas in planning for future care needs, as a person’s current
condition could be compared to the symptoms shown in the personas with
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more advanced dementia. Alternatively, the generic persona wheels could
have space included to allow for notes to be recorded in relation to a specific
person. This would give an indication of the types of symptoms that a person
might be expected to experience as their condition progressed, as well as the
corresponding care needs. Another recommendation was that personalised
wheels could be used to save time during shift handovers, as they could give
an indication of a resident’s current needs and symptoms by noting whether
the resident was having a good, average, or bad day. Furthermore,
participants suggested that dementia personas or personalised wheels could
be used to assist new staff or agency staff to quickly develop an
understanding of a resident’s needs, as well as in staff training. These
suggestions indicate that this type of tool could be a useful time saving aid in
care delivery; this area therefore warrants further research.
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10. Conclusions
This final chapter summarises the key points of the thesis and presents
the conclusions of this work.

10.1. Research Questions and Findings
This section presents the research questions that were addressed
throughout this research, alongside the relevant findings:

10.1.1.

Literature Review

Table 19: Literature review summary

Research Question
What are the evidence-based
recommendations for dementia care home
design?

How strong is the evidence supporting these
recommendations?
How far has HFE previously been used in
the design of dementia care homes?

10.1.2.

Findings
Evidence-based recommendations include
providing access to outdoor spaces,
concealing and disguising exits, ensuring
that care homes are “homelike” in
appearance, and designing spaces that
enable PWDem to take part in activities
(Table 7, page 57).
The evidence is relatively strong, with more
than 75% of included studies being rated as
medium or high quality.
None of the included studies explicitly
discussed an HFE approach to design; it is
reasonable to assume that HFE has not
been widely used in previous dementia care
home design. Environments that are not
designed with users’ needs in mind are
associated with problems such as excess
disability.

Study 1

Table 20: Study 1 summary

Research Question
Which activities are relevant and important
for PWDem and need to be captured by the
dementia personas?
Which design features are relevant and
important for PWDem and need to be
captured by the dementia personas?

Findings
Important and relevant activities include
eating, washing and using the toilet, dressing
and undressing, physical activity and social
interactions.
Important and relevant design features
include maximising natural light, providing
appropriate signage, contrasting toilet seats
and the provision of activity/leisure spaces.
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10.1.3.

Study 2

Table 21: Study 2 summary

Research Question
How can the format and content of the
version 1 personas be improved?

Which aspects of care home design and
care practice need to be considered in the
design process?

10.1.4.

Findings
Suggested improvements include expanding
the personal information section, describing
a range of symptoms/needs and how these
may change from day to day, and using a
more visually appealing and engaging
layout.
Aspects of care home design to be
considered include contrast, cost, design
guidelines and building regulations,
familiarity, navigation, noise, safety, the
design brief itself, and the needs of various
stakeholders e.g. care home staff members.
Aspects of care practice to be considered
include distinguishing between problems that
arise as a result of dementia and those that
arise as a result of general ageing, exploring
the needs of those with different types of
dementia and at different stages of
dementia, and individual differences
between different PWDem.

Study 3

Table 22: Study 3 summary

Research Question
How far do the personas successfully
represent the needs and symptoms of
archetypal PWDem?

How are can stakeholders successfully
engage with the personas?
Are the personas likely to be useful in
supporting an HFE approach to dementia
care home design?

Findings
Participants felt that overall, the content
within the personas was appropriate and
noted that the dynamic nature of the
personas was particularly useful in
highlighting how a person’s condition can
change from day to day.
Participants felt that the personas were
engaging and interesting and were able to
suggest further applications for them.
Participants felt that the personas would be
useful in the design of care homes for
PWDem. They also suggested that the
personas could be useful in care delivery
and staff training.
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10.1.5.

Study 4

Table 23: Study 4 summary

Research Question
Are the personas valid?

Findings
The architect was able to successfully use
the personas as part of the design of Chris
and Sally’s house and noted that the
personas accurately portrayed the symptoms
and needs associated with dementia; this
suggests that the personas are valid. It was
suggested that they did not fully capture the
experience of people living with early stage
dementia.

10.2. Conclusion
To conclude, this research shows that using evidence-based dementia
personas can support professional stakeholders in adopting an HFE
approach to the design of built environments for PWDem. This work makes
two key contributions to the field, these being the application of dementia
personas to supporting the HFE process for the design of environments for
PWDem, and the development of a set of dynamic personas that represent
the changes that can occur in a person’s condition on a day-to-day basis.
The literature review outlined the evidence-based recommendations for
dementia design and highlighted some of the issues that can occur when
environments do not meet the needs of PWDem. In order to support
stakeholders in taking an HFE approach to design, a set of dementia
personas was developed through a series of iterations that were underpinned
by research studies. A fourth study, in which the personas were used to
support an HFE approach to design in the Chris and Sally’s house project,
showed that these personas provide an accessible means of incorporating
research evidence into the design of home environments for PWDem. This
research shows the value of using personas to support an HFE approach to
the design of built environments for PWDem, and the personas developed
within the project provide a means by which this can be achieved.
Throughout this research, a number of avenues for future work were also
identified. These included using the personas to support co-design in the
development of built environments for PWDem and adapting the personas to
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support care delivery. They also included expanding the range of personas to
represent other groups including younger PWDem and people living with
dementia and Down’s syndrome. The personas are not intended to replace
the role of PWDem in the design process but should be seen as a useful tool
that can be used alone or as an effective complement to involving PWDem.
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