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ABSTRACT
A growingmajority of people living in Residential Care Facilities (RCFs) for older people have dementia. Yet
the implementation of evidence-based Dementia Design Principles (DDPs), known to reduce symptoms
and improve wellbeing, remains limited. This paper reports on the development and application of Plan-
EAT, a floorplan-based method of assessing dementia design quality in RCFs. Through the analysis of 34
published architectural exemplars, the method identifies strengths and weaknesses in the layouts of resi-
dential care buildings, across 39 assessment criteria organized under 9 DDPs. The paper concludes that the
Plan-EAT could benefit architectural practice by providing an evidence-based means of assessing layout
planning quality, in both existing cases and emerging RCF design proposals. The findings also highlight
the need for care, where reliance is placed on published case studies, to inform the design of dementia
supportive environments.
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Introduction

An increasing majority of people living in Residential Care
Facilities (RCFs) have a diagnosis of dementia (AIHW 2011, 2012;
Prince et al. 2014), whilst the average level of cognitive capac-
ity amongst residents has been declining (Matthews et al. 2013).
With both trends expected to continue, the residential care
sector is facing a growing need for RCFs that support rapidly
increasing numbers of residents with increasingly severe levels
of cognitive impairment (ACFA 2016; Wittenberg et al. 2020).

Past research demonstrates that the design of the physi-
cal environment is an influential element in supporting inde-
pendence and wellbeing amongst people with dementia (Mar-
quardt, Bueter, and Motzek 2014; Fleming et al., 2016; Nordin
et al. 2017). Furthermore, several researchers have concluded
that only minor gaps now remain in our knowledge about the
designof RCFs for peoplewithdementia (Marquardt, Bueter, and
Motzek 2014; Bowes and Dawson 2019). However, despite the
well-developed evidence-base, the recorded implementation of
this within dementia design in completed RCFs has been limited
and sub-optimal (Smith et al. 2012; Nordin et al. 2017; Had-
jri, Faith, and McManus 2012), raising wide-ranging questions
around causality, ranging from designer awareness through to
matters of national policy, leading to speculation about poten-
tial causes, such as theneed for education for architects (Dawson
and Palmer 2020), lack of regulation (Castell 2008), or contin-
ued exclusion of people with dementia from the design process
(Hendriks and Wilkinson 2020).
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This paper investigates concerns about the quality, reliability,
and usefulness of the three main sources of published infor-
mation used by architects to gain knowledge about demen-
tia design: Dementia Design Principles (DDPs), environmental
assessment instruments, and published case studies. The first
of these, DDPs (Fleming, Forbes, and Bennett 2003; Van Hoof
et al. 2010) are intended to provide a loosely structured means
of supporting design decisionmaking for dementia. The second,
environmental assessment instruments, (Sloane and Mathew
1990; Weisman et al. 1996; Parker et al. 2004; Cunningham
et al. 2008; Fleming 2011) support the systematic, evidence-
based evaluation of how likely an environment is to support
the needs of occupants with dementia. The last, published case
studies (Cohen and Day 1993; Judd, Marshall, and Phippen
1998; Utton 2007; Anderzhon et al. 2012; Feddersen and Lüdtke
2017; Palmer,Wallace, andHutchinson 2021) document and dis-
cuss existing environments where various design challenges are
deemed tohavebeen resolved in a successful or innovativeman-
ner. Whilst all three of these sources are relevant to the present
research this paper focusses on the latter two: environmental
assessment instruments and case studies.

Several environmental assessment instruments for dementia
design are available, though all focus on post occupancy eval-
uation (Sloane and Mathew 1990; Weisman et al. 1996; Parker
et al. 2004; Cunningham et al. 2008; Fleming 2011). Despite this,
recent research has identified that asmuch as 60%of the scoring
in formal dementia design assessment tools can be determined
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at the earliest stages of design, with most of this through lay-
out planning (Quirke 2019; Quirke et al. 2021). The present paper
describes and demonstrates Plan-EAT, the first known tool to
be identified as suitable for floorplan-based assessment of RCFs.
The Plan-EAT method comprises a modified subset of questions
derived from Fleming’s (2011) Environmental Audit Tool (EAT)
and is intended to be useable at any stage in the architectural
design process provided floor plan drawings are available.

The architectural case study, which is frequently centred on
the published plans of completed buildings, is one of the most
effective and ubiquitous means by which architects develop
and exchange new knowledge (Robinson 1990;Wang andGroat
2002). Although several collections of case studies in architec-
tural design for RCFs have been published (Cohen andDay 1993;
Judd, Marshall, and Phippen 1998; Utton 2007; Anderzhon et al.
2012; Feddersen andLüdtke 2017; Palmer,Wallace, andHutchin-
son 2021), to date these have not been critically assessed against
the established dementia design evidence base. Given the sig-
nificance of the architectural case study for the design of RCFs,
Plan-EAT is used in the present paper to undertake a detailed,
critical, assessment of the dementia design properties in the
layout planning of 34 published exemplar cases.

This paper commences with a background to past research
assessing thedementia designproperties of RCFs. Thereafter the
method employed in this paper, including its development, is
introduced, and the results are presented. A discussion of the
results centres on four ‘high’ and two ‘low’ scoring cases – rel-
ative to established DDPs – and patterns in the frequency of
different DDPs. The paper concludes with a commentary on the
implications of these findings.

Background

Past studies of design quality in RCFs have tended to conclude
that there is significant room for improvement within the broad
stock of existing RCFs (Smith et al. 2012; Nordin et al. 2017; Had-
jri, Faith, and McManus 2012). The largest of these studies, a
systematic design assessment of 56 Australian RCFs by Smith
et al. (2012) using the EAT (Fleming 2011) returned an average
dementia design quality score of only 57.3%. The properties of
RCF plans have also been examined, with sometimes contradic-
tory results. As an example, Elmståhl, Annerstedt, and Åhlund
(1997) concluded that an L-Shaped configuration of circulation
provided the best psychiatric outcomes for residents whilst ‘I’
shaped corridors provided the worst outcomes. Contradicting
this, Marquardt and Schmieg (2009) concluded that straight cor-
ridor configurations are most supportive of people with demen-
tia, due to the way they assist orientation and wayfinding.

Further layout-based studies have tended to focus on spatial
and normative cognitive properties, often using computational
methods like Space Syntax to measure and compare levels of
visual and physical accessibility or wayfinding (Peatross 1997;
Hanson and Zako 2005; Lee, Ostwald, and Lee 2017; Lee, Ost-
wald, and Yu 2017). Such studies, while potentially useful for
understanding the operations and potential impacts of these
environments on staff and cognitively intact occupants, do not
typicallymeasureor assessquality in termsofDDPs.Only a fewof
these researchers have linked either their methods or outcomes
to the established evidence base for dementia-specific design.

For example, Hanson and Zako (2005) used Space Syntax in con-
junctionwith the Sheffield Care Environment AssessmentMatrix
(SCEAM) (Parker et al. 2004) to examine the planning charac-
teristics required for people with dementia in RCF layouts, but
their conclusions highlighted a lack of criteria within the SCEAM
relating to layout configuration.

As these examples show, there is a knowledge gap caused
by the lack of formal instruments for assessment of dementia-
specific design quality in building layouts. They also identify
a gap in the reliability of published case studies as architec-
tural precedents in the design of dementia-appropriate environ-
ments. Both gaps are addressed in the present paper.

Research design, methodology and approach

For this paper, published examples of 28 facilities comprising 34
distinct unit layout types for the residential care of older peo-
ple were collected from two major sources of case studies of
RCFs (references withheld to ensure anonymity of cases). While
additional ormore recent case studies could have been sourced,
the fact that these facilities have been identified by experts as
good examples makes them a significant sample for review (see
Table 2). The facilities, comprising a total of 94 units accom-
modating up to 1353 residents, include examples from Asia,
Australia, Europe, and North America. The unit sizes range from
6 to 76 resident bed spaces, with 18 residents on average, and a
median of 15.

Development of the Plan-EATmethod

The Plan-EAT method is based on a subset of queries from
the EAT (Fleming 2011). It is developed from previous research
(Quirke et al. 2021) that mapped three established instruments:
the EAT (Fleming 2011), the Dementia Design Audit Tool (Cun-
ningham et al. 2008), and the Therapeutic Environment Screen-
ing Survey for Nursing Homes (Sloane et al., 1990); against key
phases of decision-making in architectural design process and
document type(s) associated with them (floor plans, specifica-
tions, etc). That research concluded that the EAT was amongst
the most reliable of eight well-established tools, and the best
suited to being re-purposed for use in assessing the floor plan
layouts of RCFs. Thus, a subset of 39 of Fleming’s 72 original
queries were adapted for the assessment of RCF floor plan draw-
ings – thereby forming the Plan-EAT.

In a practical sense, Plan-EAT is a checklist, against which
the properties of architectural plans can be reviewed or mea-
sured by expert assessors. It can operate in either a manual
or software-based environment. Plan-EAT assessments result in
a percentage-based overall score for dementia design quality.
It also provides sub-scores under nine out of ten of Fleming’s
established DDPs (Fleming, Forbes, and Bennett 2003; Flem-
ing 2011): DDP#1 Safety, DDP#2 Size and Scale, DDP#3 Visual
Access, DDP#4 Stimulus Reduction, DDP#5 Useful Stimuli, DDP#6
Movement and Engagement, DDP#8 Privacy and Social Interac-
tion, DDP#9 Community Links, and DDP#10 Domestic Activity.
Only Fleming’s DDP#7 Familiarity is excluded, as none of the
assessment criteria under this DDP are directly observable or
measurable from architectural plan drawings. The full set of
Plan-EATqueries and their score values are shown inAppendix 1.
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Table 1. Plan-EAT summary structure.

DDP: Dementia design principle No.Qs Max Points O/A Value

DDP#1 Safety 2 4 11.1%
DDP#2 Size and scale 1 3 11.1%
DDP#3 Visual access 10 19 11.1%
DDP#4∗ Stimulus reduction∗ 3 3 11.1%
DDP#5 Useful stimuli 5 5 11.1%
DDP#6 Movement and engagement 9 9 11.1%
DDP#7∗∗ Familiarity∗∗ (N/A) (N/A) (N/A)
DDP#8 Privacy and social interaction 5 12 11.1%
DDP#9 Community links 1 1 11.1%
DDP#10 Domestic activity 3 6 11.1%

Score Totals/Averages 39 62 100%

Notes: ∗Point scoring reversed under DDP#4.
∗∗No assessment items under DDP#7.

The number and scoring of Plan-EAT criteria varies by DDP
(see Table 1). For example, the simplest DDP, Size and Scale,
contains only one query (Q) item:

Q2.01 Howmany people live in the unit?

By contrast, DDP#3 Visual Access contains ten assessment
criteria. These are more sensitive to differences in spatial config-
uration, and hence are more directly measurable properties of
floor plans. Examples include:

Q3.03Whatproportionof confused residents can see thedining room
as soon as they leave their bedroom?

Q3.04: Can the exit to the garden be seen from the lounge room?

Q3.09: Can a toilet be seen from the dining room?

Another variation occurs under DDP#4 Stimulus Reduction,
which is comprised of queries related to negative or unhelpful
features. Scores under this DDP are inverted, such that answers
in the negative are required for points to be awarded in the
positive. Query item Q4.05 is one example:

Q4.05 Are deliveries of food, linen etc. taken across public areas such
as the lounge or dining room?

Although one DDP (DDP#7) is absent from the Plan-EAT, and
the number of queries per individual DDP (see Table 2) differs
from the EAT (Fleming 2011), Fleming’s approach to score cal-
culation is retained. Specifically, the points-value of individual
queries – which vary from 1 to 4 – are retained. DDP scores
are calculated by converting points achieved vs. the maximum
available, into a percentage. Subsequently, an overall Plan-EAT
score is calculated as an average of all DDP sub-scores (Table 2)
within which all DDPs maintain equal weighting to each other.
With assessment item weighting varying significantly between
existing audit tools (Quirke et al. 2021), Fleming’s established
scoring schema is both the only evidence-based approach cur-
rently available, and an appropriate precursor to users poten-
tially using the complete EAT in subsequent post occupancy
evaluations.

Application of the Plan-EAT to published examples

The layout of each case was assessed against the full suite of
Plan-EAT queries. For comparative purposes, average scores for
the full set of case study layouts under eachDDPwere calculated
in order to establish a benchmark profile, which is helpful for
context in the interpretation of assessment outcomes. However,

it is important to note that this benchmark may be less relevant
as a reference for other cases.

Scope and limitations

A general limitation of the Plan-EAT comes from its focus on
floorplans. Like any method which focusses on plans, it cannot
consider the full spectrum of architectural properties that have
been established as influencing the wellbeing of people living
with dementia. Furthermore, while Plan-EAT has not yet been
validated through extensive application, it demonstrates that
indicators of dementia design quality can be usefully generated
from critical review of architectural plans, and that this in turn
can provide valuable insights for designers.

A practical limitation is that themethod relies on the accuracy
and completeness of information in the plans used for analysis.
For the present paper, this limitation affected the assessment
of some garden spaces, where floorplans contained insufficient
landscape information. The absence of such information has the
potential to undermine the veracity of assessment outcomes.
In addition, the retention of the original wording from Fleming
et al.’s EAT queries means that some assessment items include
reference to features not visible in a floor plan. For example
Q5.05 asks ‘Is the kitchen either looked into from the lounge
or dining room or clearly marked with a sign or symbol?’ This
also means that the Plan-EATmight return a slightly lower score
for a given query compared to the application of EAT in a post
occupancy evaluation of the same plan.

Although this paper is intended to inform and improve
design of RCFs, the use of Plan-EAT and its outcomes are not
meant to artificially provide simplistic answers to designers.
Rather it is a tool that seeks to provide more nuanced informa-
tion and basic benchmarking to assist designers, as part of a
competent, widely informed, and collaborative design process,
to create environments that optimize the overall wellbeing of
people with dementia.

Results and discussion

The results of the Plan-EAT assessment of the 34 published
examples returned a mean overall score of 68.4% (see Table 2)
which initially suggests on average, substantial room for
improvement across the cases. However, the median score of
74.0% and 75th percentile score of 77.6% indicate that the cases
cluster towards higher scoring layout types. In other words, the
average score values are skewed downwards by a small number
of exceptionally low scoring layouts.

The results identified several high scoring cases (Table 2)
likely to support the wellbeing of people with dementia, sug-
gesting that these layouts are more reliable as precedents of
design for dementia. Conversely, the results returned five cases
with an average score of less than 50%. Such low scoring cases
are less likely to provide appropriate support for needs of peo-
ple with dementia and are therefore less reliable as precedents
without first being subject to significant layout changes.

The results returned a wide array of scores under the nine
individual DDPs. Some, including DDP#5 Useful Stimuli (Avg.
81.1%), DDP#9 Community Links (Avg. 84.0%), and DDP#10
Domestic Activity (Avg. 91.1%) returned very high scores on
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Table 2. Plan-EAT scores by dementia design principle.

DDP DDP DDP DDP DDP DDP DDP DDP DDPDementia Design
Principle/Layout Case #1 #2 #3 #4 #5 #6 #8 #9 #10 Plan-EAT

Average 70.6% 53.9% 56.0% 51.0% 74.1% 53.9% 66.2% 76.5% 87.8% 65.6%
Median 75.0% 66.7% 52.6% 66.7% 80.0% 55.6% 62.5% 100% 100% 69.5%
Std. Dev. 28.5% 30.7% 25.4% 26.3% 22.3% 29.0% 20.2% 43.1% 18.9% 13.1%
75th Percentile 100% 100% 84.2% 66.7% 100% 77.8% 58.3% 100% 100% 77.6%

Rank 25th Percentile 50.0% 33.3% 31.6% 33.3% 80.0% 33.3% 58.3% 100% 100% 65.4%
1 Case 1 100% 100% 63% 67% 80% 89% 75% 100% 100% 86.0%
2 Case 2 100% 67% 63% 67% 80% 89% 58% 100% 100% 80.4%
3 Case 3 75% 100% 95% 67% 80% 33% 50% 100% 100% 77.7%
4 Case 4 75% 100% 32% 67% 100% 67% 58% 100% 100% 77.6%
5 Case 5 100% 67% 84% 67% 100% 78% 100% 0% 100% 77.3%
6 Case 6 100% 67% 37% 67% 60% 78% 83% 100% 100% 76.8%
7 Case 7 100% 33% 47% 67% 100% 44% 92% 100% 100% 75.9%
8 Case 8 100% 100% 84% 0% 80% 56% 58% 100% 100% 75.3%
9 Case 9 50% 33% 53% 100% 60% 89% 83% 100% 100% 74.2%
10 Case 10 100% 67% 53% 33% 80% 89% 58% 100% 83% 73.7%
11 Case 11 100% 0% 37% 67% 100% 78% 92% 100% 83% 72.9%
12 Case 12 100% 67% 79% 33% 100% 33% 42% 100% 100% 72.7%
13 Case 13 75% 67% 16% 100% 40% 67% 100% 100% 83% 71.9%
14 Case 14 50% 67% 32% 33% 80% 100% 83% 100% 100% 71.7%
15 Case 15 75% 33% 84% 33% 100% 78% 33% 100% 100% 70.8%
16 Case 16 50% 67% 32% 33% 80% 89% 83% 100% 100% 70.4%
17 Case 17 100% 33% 53% 33% 80% 89% 58% 100% 83% 70.0%
18 Case 18 50% 100% 58% 33% 100% 22% 58% 100% 100% 69.1%
19 Case 19 100% 100% 100% 67% 80% 44% 42% 0% 83% 68.5%
20 Case 20 50% 67% 89% 67% 80% 0% 58% 100% 100% 67.9%
21 Case 21 100% 67% 47% 67% 80% 44% 100% 0% 100% 67.2%
22 Case 22 75% 67% 89% 0% 80% 22% 67% 100% 100% 66.7%
23 Case 23 25% 33% 79% 67% 60% 33% 92% 100% 100% 65.4%
24 Case 24 75% 33% 84% 33% 100% 22% 33% 100% 100% 64.6%
25 Case 25 50% 67% 47% 67% 100% 67% 58% 0% 67% 58.0%
26 Case 26 25% 67% 63% 0% 40% 44% 75% 100% 100% 57.1%
27 Case 27 100% 33% 79% 33% 80% 33% 50% 0% 100% 56.5%
28 Case 28 75% 0% 21% 67% 40% 56% 75% 100% 67% 55.5%
29 Case 29 25% 33% 16% 100% 60% 11% 67% 100% 67% 53.2%
30 Case 30 75% 33% 26% 67% 20% 78% 75% 0% 67% 49.0%
31 Case 31 25% 0% 11% 33% 60% 67% 67% 100% 67% 47.7%
32 Case 32 25% 33% 42% 33% 40% 22% 33% 100% 33% 40.3%
33 Case 33 50% 0% 68% 33% 60% 22% 58% 0% 67% 39.9%
34 Case 34 25% 33% 42% 33% 40% 0% 33% 0% 33% 26.7%

average. However, others including DDP#3 Visual Access (Avg.
55.7%), DDP#4 Stimulus Reduction (Avg. 48.9%), and DDP#6
Movement and Engagement (Avg. 55.8%) indicated significant
average room for improvement across at least half of the cases.
Meanwhile, five of the nine individual DDPs (#1 Safety, #2 Size
and Scale, #5Useful Stimuli, #9 Community Links, and #10Domes-
tic Activity) returned median scores that were substantially
higher than the returned average – indicating that average
scores for theseDDPs are skeweddownwards by a small number
of layouts scoring poorly on these specific DDPs.

Upona closer look at the results from individual queries, there
are several areas where compliance with the Plan-EAT tended
to be very high. For example, all layouts provide residents with
constant and easy access to both a lounge and a dining room
(Q10.07 and Q10.08). 30 of the 34 layout types allowed residents
to see from the lounge room into the dining room (Q3.05, Q5.01)
andvice-versa (Q5.02). Only two layouts prevented the staff from
easily seeing into the lounge room, from the locations where
they typically spend most of their time (Q3.10). Meanwhile, all
but five layout types provided the staffwith at least somedegree
of visual access for unobtrusive supervision of outdoor space
(Q1.13) – though many could be improved. These and other
high scoring items are useful for identifying the layout types that
are likely to be more successful. Identifying areas where there is

room for improvement, however, is potentially more useful and
will have the greatest positive impact.

The four following criteria are examples of items with the
lowest rates of compliance with the Plan-EAT. These provide an
obvious starting point for improving the designs of many cases
in the set. As an example, only 4 of the 34 layout types provide
a toilet that is easily available from the outdoor area (Q.6.1 g).
Similarly, only 4 of the 34 layout types prevent the residents
from easily seeing the front entry door to the unit (Q.4.07). There
is a variable, but generally low, provision of visibility from the
lounge room to resident’s personal bedroom door (Q3.01) and
there is also variable, butmostly only partial, provision of oppor-
tunities for residents to eat alone (without needing to retreat
to their bedroom) (Q8.05). Such weaknesses, relating to visibil-
ity between spaces, could potentially be addressed with careful
approaches to layout planning. However, others relating to the
provision of alternative dining spaces (e.g. Q9.01), may be more
difficult to achieve, and especially when other constraints, such
as the cost of additional floor area, are considered.

To better understand the implications of the scores and the
potential use of these case studies, four of the higher scoring
layouts and two of the lower scoring ones are discussed here-
after. It is, however, important to understand several factors
before considering the merits or applicability of these cases.



ARCHITECTURAL SCIENCE REVIEW 5

First, older designs tend to score relatively poorly in Plan-EAT,
simply because they predate most of the evidence contained
in DDPs. For example, the two lowest scoring layouts analysed
for the present paper were designed in the 1970s and 1980s.
Second, some DDPs and queries in Plan-EAT emphasize the
importance of smaller facilities, yet, in certain countries national
care policies, and economic viability, drive larger facilities, some-
times with better staffing levels per resident. Third, architectural
design is often constrained by complex site conditions, which
may limit access to gardens or complicate wayfinding. Fourth,
as this study focusses on layout planning it does not account for
the role of some other aspects of RCF design, such as finishes,
fixtures, and furniture, which can play a role in dementia design
quality. All these factors shape the scores for the 34 cases in the
paper, and thus the results must be interpreted with some care.
The cases are named by their overall Plan-EAT rank score order.

Cases no. 1 & 2

Both top-performing layout types were from the same facil-
ity. The development comprises of a single instance of a nine-
resident, ‘special care unit’ (SCU) layout (Case 1, Figures 1 and 2)
scoring 86.0%, and five instances of a 15-bed general layout type
(Case 2, Figures 3 and 4) scoring 80.4%. The six distinct house-
holds are separated by gardens, but physically connected to
other units via staff-only service areas.

Positive features of both layouts include constant and easy
access to communal lounge and dining spaces (Q10.07, Q10.08),
as well as providing resident access to a kitchen. Both accommo-
date the residents hosting and having meals with their families,
whilst being removed from the main communal spaces (Q9.01).
Both provide indoor and outdoor walking paths which avoid
dead ends and take residents past a range of things to do and
see (Qs. 6.1a, 6.1b, 6.2a, 6.2b). Both the SCU and general lay-
outsprovide consistentunobtrusivemeans for the staff to survey
the spaces used by residents (Q3.10, Q6.1d, and others). Other
notable strengths of the two layout types are the provision of
several secondary communal spaces which allow for a range of
different activities to occur simultaneously. For example, allow-
ing dining to occur in several small groups (Q8.03), rather than

Figure 2. Case 1 – Plan EAT-graph.

Figure 3. Case 2 – Unit layout.

in a single large group, or through the ability to support various
small group activities without rearranging the furniture (Q8.03).

The relatively small number of weaknesses in both cases
include that, only around half of residents can see the lounge
and dining rooms as soon as they leave their bedroom (Q3.02
and Q3.03), and only around quarter would be able to see their
own bedroom door from the communal lounge (Q3.01). Con-
versely the Plan-EAT, following standard DDPs, deems the easy

Figure 1. Case 1 – Unit layout.
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Figure 4. Case 2 – Plan EAT graph.

visibility to the front entry from the communal spaces in both
layout types to be an undesirable feature (Q4.07).

The main Plan-EAT score variations between the two layouts
are due to differences in the number of residents living together
(9 residents vs. 15) (Q2.01) and variations in options provided
for dining in smaller groups (Q8.4 and Q8.5). See Appendix 1 for
more detailed Plan-EAT assessment results.

Case 3

The third highest scoring layout is a small, single-level detached
unit, consisting of a simple layout (Figure 5). It contains only
eight single resident bedrooms (Q2.01), located off a short, but
wide, corridor connecting one of three entry points to the build-
ing with an open-plan communal space. This communal space
acts as the main kitchen, dining, and living spaces for the resi-
dents, containing a raised tatamimat seating area for socializing
and a single large table for group activities. Access is provided
from this main space to toilet and bathing areas, a formal tatami
room, and a terraced deck.

Along with a high overall Plan-EAT score (77.7%), Case 3 per-
formswell acrossmostDDPs (Figure 6), includingDDP#2 Sizeand
Scale (100% vs. 67% Avg.) and DDP#4 Stimulus Reduction (67%
vs. 49% Avg.) where it outperformed the average score by over
30%. Theweakest scores for this layoutwere underDDP#6Move-
ment and Engagement (33% vs. 56% Avg.) and #DDP 8 Privacy
and Community (50% vs. 60% Avg.). However, the reduced score
under DDP#6was partly due to the absence of detailed informa-
tion about thegardenwithin available drawings. The slightly low

Figure 5. Case 3 – Unit layout.

Figure 6. Case 3 – Plan EAT graph.

score under DDP#8 Privacy and Social Interaction, is partly a con-
sequence of the exceptionally small floor area of the unit, where
the space provision per resident (34.9m2) is less than two-thirds
of the average across this study (57.5m2). Thismakes itmore dif-
ficult to accommodatemultiple smaller dining groups (Q8.04) or
lone dining (Q8.05) within communal spaces.

Case 4

The fourth highest scoring unit layout of Case 4 is one of 23
households in a facility designed as a self-contained suburban
village centre, with its own supermarket, café, cinema, and other
uses. Planned as a series of interlinking, landscaped courtyards,
the residents canmove independently around thedevelopment,
free of safety concerns such as vehicular traffic. Only one layout
was available in sufficient detail for examination in the present
study and it is likely that the facility contains several other layout
types which may provide varying results.

Case 4 (Figure 7) is planned for a group of six people liv-
ing together, each with their own bedroom, and an additional
bedroom for guests or staff members to stay overnight when
required. Bedrooms are not provided with en-suite bathrooms
but instead, residents share two communal bathrooms. The
communal social spaces of kitchen, dining, living, and a small
terrace garden are set out in an open-plan manner with good
visual access between them. Due to the number of residents,
the communal spaces are notably closer to the scale of a con-
ventional house than many other layout types analysed in the
present study. A small, enclosed ‘snug’, located just off the main
living room, provides for more intimate conversations or quiet
activities.

Like other high-scoring layout types, Case 4 (77.6%) performs
well across themajority of DDPs (Figure 8). Themain observable
weakness from a Plan-EAT perspective is under DDP#3 Visual
Access (32% vs 56% Avg.), where potential wayfinding difficul-
ties are created by the lack of visual access between resident
bedroom doorways and communal spaces, a factor which is the
subject of three distinct queries (Qs 3.01, 3.02, and 3.03). How-
ever, considering the small overall scale of this layout type, this
issue is unlikely to be as problematic as a similar lack of visual
access might be in substantially larger units with more complex
spatial arrangements.
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Figure 7. Case 4 – Unit layout.

Figure 8. Case 4 – Plan EAT graph.

Case 33

Case33 is a residential care facility locatedwithin a large geriatric
health complex. Its layout type (Figure9),which is repeated iden-
tically over three floors, hosts 40 bedspaces per unit. Bedrooms
are laid out around and opening into a large-scale communal
space hosting dining, lounge, and activity areas. The open space
is positioned in such a way that it can be viewed by a centrally
located nurse station.

Scoring just 39.9% in thePlan-EATassessment (Figure10), this
was the second lowest scoring layout in this research. Although
it performs slightly better than average under DDP#3 Visual
Access (68% vs. 56%) it falls short on all other DDP’s. Positive fea-
tures include, for example, that residents can see the lounge and
the dining room from their bedroom door (Q3.02, Q3.03), whilst
most bedroom doors can conversely be seen from the lounge
room (Q3.01). A toilet can also be seen from both the dining
and lounge rooms (Q3.08, Q3.09). However, this case has sev-
eral weaknesses, with themost significant being lack of outdoor
space available to residents, leading to reduced scores across
several DDPs and being unable to address several assessment
items relating to stimulation, engaging activity, and community.
The unit is located on an upper floor, so it is possible that a gar-
den may be available on another level. In this case wayfinding
to any available outdoor space is likely to be problematic, and
the space is unlikely to be easily supervised from the point(s)
where staff spendsmost of their time. A remotely locatedgarden

Figure 9. Case 33 – Unit layout.

Figure 10. Case 33 – Plan EAT graph.

also presents technical and ethical concerns beyond the strict
limits of formal Plan-EAT. For example, conventional care prac-
tice is unlikely, for safety reasons, to allow residents to travel
between levels unaccompanied, making use of the garden even
more difficult and access less likely to occur on a sufficiently fre-
quent basis for optimal benefit to residents’ wellbeing. Another
significant concern about Case 33 is the unit capacity of up to
40 residents, whereas the available evidence gives strong indi-
cations that less than 10 residents per unit (Q2.01) is optimal
for resident wellbeing. Meanwhile, the unit layout does not indi-
cate the availability of separate spaces where residents can dine
alone (Q8.05) or with visiting friends or relatives (Q9.01). This
issue is compounded by the kitchen not being accessible to res-
idents (Q10.01), and not being visible from either the lounge or
dining rooms (Q5.05).

Case 34

Case 34 is the lowest scoring layout type in the study (Figure 11),
whilst another layout from the same facility scored third last of
the 34 layout types reviewed. They are near identical in many
respects, each hosting 26 bedspaces laid out in a Y-shaped con-
figuration with themain dining and lounge spaces located close
to the centre. A large nurse station occupies a central location
with high visual accessibility over most communal areas of the
unit. Like Case 33, themost significant weakness of Case 34 is the
lack of outdoor space for residents. This leads to reductions in
Plan-EAT scores (Figure 12) and related issues of concern about
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Figure 11. Case 34 – Unit layout.

Figure 12. Case 34 – Plan EAT graph.

the wellbeing of residents across many aspects of the design.
Internally the layout is problematic due to the lack of direct
visibility between key spaces of interest to residents.

Conclusions

The findings of this paper demonstrate a potentially valuable
new method, the Plan-EAT, which can assist designers to self-
assess and improve dementia design quality in the building lay-
outs of RCFs. The method offers the first systematic evaluation
of RCFs focused entirely on architectural layout planning, using
evidence-based dementia-specific design assessment criteria.

This application of the Plan-EAT offers the first formal cross-
evaluation of the some of themost well-known precedents used
by architects for RCFs. Although the modest sample of cases,
taken from published collections, limit the potential extrapola-
tion of findings of the paper, the findings offer several tangible
insights into dementia design that are relevant to both practice
and research in the field. While noting the methodological lim-
itations outlined previously, the results of this paper including
the range of scores obtained, (low = 26.7% and Avg. = 65.6%)
raise concerns about the capacity of several cases to be reliable
precedents in the architectural design of RCFs.

The future development and rigorous application of the
Plan-EAT would benefit from more extensive inter-rater test-
ing and external validation. Research that employs significantly
expanded sampling of non-published RCF as representative
cross sections of dementia care environments in various coun-
tries could also provide helpful insight into the design quality of
the broad stock of existing dementia care environments.

Finally, the findings of this paper highlight some poten-
tial risks in over-reliance on narrow or unverified information
sources during the architectural designof environments for peo-
ple living with dementia. It is the authors’ view that architectural
design should begin with a stated set of values and principles
that counterbalance any tendency to take a simplistic view of
the design process, e.g. TheDignityManifesto ofDesign for People
Living with Dementia (Fleming, Zeisel, and Bennett 2021).

Copies of the Plan-EAT are available, on request, from the
corresponding author.
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