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Abstract
Objectives, Purpose, or Aim: This article seeks to develop a context-based management system
focusing on assessing key operational and design problems and affecting wayfinding in dementia residential
care homes. Background: Dementia is multifaceted neurocognitive impairments largely attributed to
cognitive deterioration manifested in memory loss and visuospatial deficit which have wider practical
implications to both environmental safety and wayfinding and navigation of dementia user. Two key
questions were addressed in this context: (1) How can cognitively facilitating assistive technology (AT) be
made more user-focused to mitigate the impacts of cognitive impairments on environmental safety and
wayfinding? (2) How can design intervention and changes in design topology, colors and texture, and
internal finishing aid wayfinding, navigation, and orientation in dementia residential care homes? Method:
A systematic literature review and analysis was undertaken to assess the efficacy of key cognitively-
related AT to support activities of daily living and environmental safety of dementia sufferers in a care
home and aid wayfinding, navigation, and orientation. Results: Several key design variables to facilitate
wayfinding and spatial orientation were identified which include design topology, floor finishing,
signposting, and use of color and texture strengthened by meaning, emotional connection to places
and cognitively focused intervention via memory cueing and objects-centered recognition. Conclu-
sions: Key operational and design guidelines were proposed to assist built environment, care home
developers, clinicians and healthcare professionals, and care services providers. There is a need to move
toward a dementia-centered design to address the challenges facing people living with dementia in care
homes. This should be based on the interrelated behavioral, cognitive, and communication factors.
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Dementia is a multifaceted neurocognitive

impairment which is exasperated by a wide range

of age-related medical conditions including, inter

alia, mobility and movement, diabetes, heart and

cardiovascular condition, and visual and hearing

impairments. It is estimated that this condition

affects more than two third of the population of

the residential care home in Britain and 50% in

the United States and has a far-reaching and

devastating impact on affected individuals and

family members caring for them (Cooper, 2014;

Public Health England, 2016). As documented by

the Alzheimer’s Society UK (2020), actual fig-

ures about the extent of the problem vary consid-

erably depending on selection criteria and the

quality of care adapted and received to meet the

needs of individuals with dementia. It is esti-

mated that there are 850,000 people with demen-

tia in the United Kingdom, which is predicted to

rise to 1.6 million by 2040 with 70% of people in

residential care homes having dementia or severe

memory problems. There are over 42,000 people

under the age of 65 with dementia and more than

25,000 people from Black, Asian, and minority

ethnic groups are also affected (Alzheimer’s

Society UK, 2020). It is estimated that the total

cost of care for people with dementia in the

United Kingdom in 2020 is £34.7 billion which

is set to rise sharply over the next two decades to

a staggering £94.1 billion by 2040. The cost of

social care for people with dementia is set to

nearly treble by 2040, increasing from £15.7 bil-

lion in 2020 to £45.4 billion (Alzheimer’s Society

UK, 2020). In the United States, approximately 5

million people are living with age-related demen-

tia (World Health Organization [WHO], 2019).

Worldwide, an estimated 50 million people have

dementia. According to the WHO of those world-

wide, roughly 60% live in low to middle-income

countries (WHO, 2019). Key features of dementia

are shown in Table 1. This includes several

acquired neurocognitive impairments such as

(1) memory loss; (2) aphasia (inability to speak);

(3) apraxia (a disorder of motor planning and

clumsiness); (4) agnosia (inability to recognize

shapes, objects, and individuals); and (5) execu-

tive dysfunction including planning, sequencing,

monitoring, and decision making. These symp-

toms were observed to be crippling for many peo-

ple with dementia given the processing

complexities involved (Hughes, 2011).

Other cognitive impairments include spatial

disorientation attributed primarily to memory loss

(Monacelli et al., 2003) dyspraxia which is a form

of development co-ordination disorder (DCD)

affecting both fine and gross motor skills charac-

terized by poor eye contact and visuospatial dys-

function (Buettner et al., 2010; Daykin et al.,

2008; Liu et al., 1991; Passini et al., 1998). Indi-

viduals who suffer from DCD exhibit a wide

range of difficulties in memory, perception, and

processing albeit to a varying degree.

While DCD is often regarded as an umbrella

term to cover motor coordination difficulties, it is

well-documented that dyspraxia implies addi-

tional problems for dementia manifested in plan-

ning, organizing, and carrying out movements in

the right order in everyday situations. It can also

affect articulation and speech as well as percep-

tion and thought (Liu et al., 1991; Monacelli

et al., 2003). These problems will have a wider

implication to the design of dementia environ-

ment as well as the safety and well-being of peo-

ple living with dementia (Lorusso et al., 2017).

Dementia-specific changes in orientation stra-

tegies are attributed to the loss of planning abil-

ities and getting lost in unfamiliar locations due to

a lack of spatial understanding. Lack of orienta-

tion strategies can lead to loss of direction in the

wider built environment (Passini et al., 1995,

1998). Such deterioration is already mentioned

as Stage 3 of the Global Deterioration Scale

(Reisberg et al., 1982). Practical implications of

cognitive impairments associated with dementia

affect both activities of daily living (ADL) and

occupational performance of people living with

2 Health Environments Research & Design Journal XX(X)



dementia both indoor and in the wider built envi-

ronment. ADL is referring to all the essential,

basic self-care tasks that people need to do every

day to keep themselves safe, healthy, clean, and

feeling good. This could prove to be challenging

for people with dementia and can impact on their

functional and independent living skills.

The visuospatial deficit was identified to have

wider practical implications to both safety and

well-being, and wayfinding and navigation of

people with dementia (Possin, 2010).

Method

A systematic literature review was conducted to

identify existing articles and papers related to

wayfinding for dementia. This was guided two

key research questions: (1) How can cognitively

facilitating assistive technology (AT) be made

more user-focused to mitigate the impacts of cog-

nitive impairments on environmental safety and

wayfinding? and (2) How can design intervention

and changes in design typology, colors, and tex-

tures, and internal finishing aid wayfinding, navi-

gation, and orientation in dementia residential

care homes? The purpose of this article is to gain

an in-depth understanding of the current thinking

regarding wayfinding research and development

in cognitive AT.

Critical analysis and academic rigor were

adopted throughout to arrive at wide and clear

definitions of the key issues and to ensure

searches are not overlooked. This was then

refined by assessing the quality of the research

papers by a further detailed examination.

Data Selection and Search Strategy

Prior to identifying relevant research work, it

becomes important to have clearly defined criteria

to narrow down the search process based on relevant

key words (Higgins & Green, 2011). The search

includes titles, abstract, and body text using various

web search engines including PubMed, Science

Direct, Elsevier, Cochrane Database, Web of Sci-

ence, Ovid MEDLINE, and Scopus online reposi-

tory using key words including “cognitive assistive

technology for dementia,” “wayfinding for

dementia,” “design layout and wayfinding,” “design

typology and wayfinding.” Greater attention was

given to technical terminology related to dementia

as used in other countries to include, for example,

“long-term residential care home,” “care home,”

“homes for older adults with dementia,” “homes for

senior adults,” and “nursing homes.” Relevant

design and wayfinding indicators were filtered and

refined further to ensure greater focus. When search-

ing key words, a query logic is modified to reflect

the language used by each system and search engine.

Study Selection

A two-phase preliminary assessment was under-

taken before full papers review to ensure a

focused approach is fully adhered to. This was

performed independently by two members of the

Table 1. Key Criteria for Dementia.

Type of Impairment Key Characteristics

1 Memory loss (short-term) Cognitive memory impairment
Information encoding and retrieval
Visuospatial deficit

2 Aphasia (inability to speak) Intermittent or lack of verbal communication,
loss of language

3 Apraxia (disorder of motor planning and clumsiness) Fine and motor skills impairment
4 Agnosia (inability to recognize shapes, objects and

individuals)
Information encoding and retrieval.

Visual memory
5 Executive dysfunction (planning, sequencing, monitoring,

and decision making
Decision making and planning

Source. Alzheimer’s Society UK (2020).
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research team and only those papers rejected by

both reviewers were excluded and removed.

Based on the initial assessment of titles and

abstracts 206 English written papers from 1989

to 2019 were identified from the databases above.

A total of 164 papers were subsequently screened,

and a total of 134 papers were sought for retrie-

val. Only 117 papers were assessed for eligibility

where abstracts were thoroughly analyzed and

scrutinized based on clarity and relevance, meth-

odical approach adopted, number of citations, and

whether they were considered as landmark papers

in other relevant literature.

Several eligibility criteria were considered for

inclusion in this article as follows:

Type of study: qualitative based on partici-

pant/ peer group observation, conversa-

tional observation, focused interviews or

quantitative based on a survey/question-

naire or research;

The influence of the design typology on way-

finding of people with dementia;

The use of ATs to improve wayfinding and

environmental safety of people with

dementia;

Study participants were people with demen-

tia; and

The participants were living in long-term

residential care homes.

Results Extraction

A flow diagram for study selection was adopted

from Page et al. (2021). This was developed and

refined further for the review process. As shown

in Figure 1, only 75 papers were considered rel-

evant and their full texts were reviewed indepen-

dently by all four research team members to

identify the key focus and points of emphasis and

to determine whether the papers are design-

focused or AT-focused. Any disagreement was

resolved through further reflective team discus-

sion to achieve consensus.

Reference lists of reviewed papers were

searched manually for further literature informa-

tion and detailed empirical data. The majority of

selected papers were conducted in the United

Kingdom (n ¼ 33). Twenty-one papers were

conducted in the United States, six in Canada,

four in the Netherlands, six in Germany, two in

Australia, and three in Asia.

Assessment of the Methodical Quality

The purpose of the review was to identify (1) the

current assistive technologies to facilitate way-

finding and minimize environmental and safety

risks involved with dementia and (2) the key

influential design characteristics related to way-

finding. The papers were analyzed based on their

aims and objectives, research methods, findings,

benefits and outcomes, using a standardized data

sheet. Data and results were extracted based on

the level of evidence provided given the wide

range of methods involved.

Research related to dementia is largely qualita-

tive and interpretive, encompassing focus groups

interview, semistructured interviews with care-

givers and dementia care home managers, partici-

pant observation, conversational observations, and

behavioral monitoring and mapping (Bryman,

2016). There are many ethical research issues

involved intertwined with operational difficulties

to obtain data due to a wide range of cognitive

impairments associated with dementia. These mili-

tate against any robust and rigorous analysis incor-

porated in quantitative research such as single and

double-blind controlled placebo, randomized con-

trolled trials, cross-sectional, or large-scale ques-

tionnaire or survey using a large sample of

participants.

An attempt was made to assess the selected

studies in terms of the validity and robustness of

the methodology adopted in relation to the results

obtained. A system of classification was developed

to compare and contrast the studies and assign a

score based on the type of research methods

involved and evidence levels presented by each

study (Dawes et al., 2005; Sackett et al., 1996).

This was based on a five-point ordinal scale rang-

ing from 1 (high) to 5 (low). Scoping and systema-

tic reviews papers were excluded from the review

despite the quality of design and wayfinding guide-

lines provided. Papers at Levels 4 and 5 funded by

ATs manufacturers and suppliers were also

excluded from this review despite the guidelines

and recommendations due to not meeting the
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inclusion criteria. Professional papers were equally

excluded due to lacking analytical rigor as with

online “Trade Literature,” articles, and features.

The studies were narrowed down into four key

categories:

Cognitive impairments and ATs

Environmental and safety risks and ATs.

Design typology and wayfinding.

Furnishing, colors and lighting and wayfinding.

These will be the key themes for the review

which will be discussed in the following.

Cognitive Impairments and ATs

AT. A wide range of technological interventions

under the banner of ATs was developed over the

last 10 years. These include any item, piece of

equipment, or system that is used to increase, main-

tain, and improve the functional capabilities and

independence of people with dementia in perform-

ing ADL. These can broadly categorized into apps

and mobile phones, wearables, and smart home

technology and systems. The key justifications for

the use of ATs are to promote independence, reduce

the costs of care, and mitigate risk (Carswell et al.,

Records identified from:
Databases (n = 7)
Registers (n = 206)

Records removed before screening:
Duplicate records removed
(n =12)
Records marked as ineligible by 
automation tools (n =19)
Records removed following screening of 
title and abstract (n =11)

Records screened
(n =164)

Records excluded 
(n =30)

Reports sought for retrieval
(n =134) Reports not retrieved

(n =17)

Reports assessed for eligibility
(n =117)

Reports excluded:
Descriptive analysis paper and feature articles 
from professional journals (n=16)
Not specifically related to wayfinding (n=21)
Assistive technology efficacy studies (n=5)

Studies included in review
(n = 75)
Reports of included studies
(n =75)

noit acifit ne dI
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en
in
g
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Figure 1. Study selection (Page et al., 2021).
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ö
p
p

et
al

.,
2
0
1
5
;
G

it
lin

et
al

.,
2
0
0
3
)

P
h
ys

io
lo

gi
ca

l
sy

m
p
to

m
s

m
o
n
it
o
ri

n
g

(A
lg

as
e

et
al

.,
2
0
0
7
;
B
en

ta
ye

b
et

al
.
2
0
1
5
)

P
o
o
r

ga
it

an
d

p
o
st

u
re

D
ys

p
ra

x
ia

(d
is

o
rd

er
o
ff

in
e

an
d

gr
o
ss

m
o
to

r
p
la

n
n
in

g
an

d
cl

u
m

si
n
es

s)
M

o
b
ili

ty
p
ro

b
le

m
s

(a
rt

h
ri

ti
s,

o
st

eo
p
o
ro

si
s,

an
d

jo
in

ts
p
ro

b
le

m
s)

A
ta

x
ia

(m
u
sc

le
co

n
tr

o
l
an

d
in

vo
lu

n
ta

ry
m

o
ve

m
en

t)
P
o
o
r

b
al

an
ce

M
u
sc

le
w

ea
kn

es
s

G
ai

t
se

n
so

rs
an

d
ac

ce
le

ro
m

et
er

s
(A

m
ae

fu
le

et
al

.,
2
0
2
0
;
M

c
A

rd
le

et
al

.,
2
0
2
0
)

V
is

u
al

cu
in

g
(A

rd
it
i,

2
0
0
5
;
B
eg

u
m

et
al

.,
2
0
1
3
;

B
o
ge

r
et

al
.,

2
0
1
8
)

P
h
ys

io
th

er
ap

y

C
o
n
fu

si
o
n
,
d
is

o
ri

en
ta

ti
o
n
,
an

d
ge

tt
in

g
lo

st
in

w
ay

fin
d
in

g
D

ys
p
ra

x
ia

Sh
o
rt

-t
er

m
m

em
o
ry

lo
ss

V
is

u
o
sp

at
ia

l
d
ef

ic
it

P
er

ip
h
er

al
an

d
ce

n
tr

al
vi

si
o
n

p
ro

b
le

m
s

G
la

u
co

m
a

C
at

ar
ac

ts
C

o
lo

r
co

n
tr

as
t

ad
ap

ta
ti
o
n

A
n
x
ie

ty
A

gi
ta

ti
o
n

W
ay

fin
d
in

g
an

d
tr

ac
ki

n
g

d
ev

ic
es

(B
eg

u
m

et
al

.,
2
0
1
3
;
H

ar
ti
n

et
al

.,
2
0
1
6
)

D
ig

it
al

an
d

sm
ar

t
p
h
o
n
es

(C
u
rr

y
et

al
.,

2
0
1
8
;

G
ib

so
n

et
al

.,
2
0
1
9
)

G
lo

b
al

p
o
si

ti
o
n
in

g
sy

st
em

d
ev

ic
es

(B
u
la

t
et

al
.,

2
0
1
6
;
M

cK
in

st
ry

&
Sh

ei
kh

,
2
0
1
3
)

W
an

d
er

in
g

an
d

w
al

ki
n
g

ai
m

le
ss

ly
M

em
o
ry

lo
ss

le
ad

in
g

to
d
ys

fu
n
ct

io
n
al

sp
at

ia
l
o
ri

en
ta

ti
o
n

A
n
x
ie

ty
A

gi
ta

ti
o
n

D
ep

re
ss

io
n

W
ay

fin
d
in

g
an

d
n
av

ig
at

io
n

se
n
so

rs
(B

u
la

t
et

al
.,

2
0
1
6
)

Sp
at

ia
lm

em
o
ry

p
ro

m
p
t

an
d

co
gn

it
iv

e
m

ap
p
in

g
fo

rm
at

io
n

o
f
p
la

ce
s

(C
u
rr

y
et

al
.,

2
0
1
8
;

G
ib

so
n

et
al

.,
2
0
1
9
)

T
ri

p
,
sl

ip
,
an

d
fa

ll
D

ys
p
ra

x
ia

(d
is

o
rd

er
o
f
m

o
to

r
p
la

n
n
in

g
an

d
cl

u
m

si
n
es

s)

M
o
to

r–
n
eu

ro
n

d
ys

fu
n
ct

io
n
.

M
o
b
ili

ty
p
ro

b
le

m
s

(a
rt

h
ri

ti
s

an
d

o
st

eo
p
o
ro

si
s

an
d

jo
in

ts
p
ro

b
le

m
s)

A
ta

x
ia

(m
u
sc

le
co

n
tr

o
l
an

d
in

vo
lu

n
ta

ry
m

o
ve

m
en

t)

G
ai

t
se

n
so

rs
an

d
ac

ce
le

ro
m

et
er

s
(A

m
ae

fu
le

et
al

.,
2
0
2
0
)

Fa
ll

p
re

ve
n
ti
o
n

se
n
so

rs
(H

ab
ib

et
al

.,
2
0
1
4
)

(c
on

tin
ue

d)

6



T
a
b

le
2
.

(c
o
n
ti
n
u
ed

)

K
ey

Si
gn

s
an

d
In

d
ic

at
o
rs

o
f

D
et

er
io

ra
ti
o
n

in
B
eh

av
io

ra
l/
C

o
gn

it
iv

e/
C

o
m

m
u
n
ic

at
io

n

D
em

en
ti
a

K
ey

Im
p
ai

rm
en

ts
(C

ri
te

ri
a

1
–
5
)

U
SA

C
o
n
tr

ib
u
to

ry
A

ge
-R

el
at

ed
Im

p
ai

rm
en

ts
an

d
C

o
m

o
rb

id
it
y

A
ss

is
ti
ve

T
ec

h
n
o
lo

gi
es

an
d

In
te

rv
en

ti
o
n
s

C
lu

m
si

n
es

s,
kn

o
ck

in
g

o
b
je

ct
s

ar
o
u
n
d

E
x
ec

u
ti
ve

d
ys

fu
n
ct

io
n

in
cl

u
d
in

g
p
la

n
n
in

g,
se

q
u
en

ci
n
g,

m
o
n
it
o
ri

n
g,

an
d

d
ec

is
io

n
m

ak
in

g
D

ys
p
ra

x
ia

(d
is

o
rd

er
o
f
m

o
to

r
p
la

n
n
in

g
an

d
cl

u
m

si
n
es

s)

St
ro

ke
A

ta
x
ia

(m
u
sc

le
co

n
tr

o
l
an

d
in

vo
lu

n
ta

ry
m

o
ve

m
en

t)

W
ay

fin
d
in

g
an

d
cl

u
tt

er
m

an
ag

em
en

t
d
ev

ic
es

(B
eg

u
m

et
al

.,
2
0
1
3
)

In
co

h
er

en
t

an
d
/o

r
in

te
rm

it
te

n
t

ve
rb

al
ex

p
re

ss
io

n
,s

lu
rr

ed
sp

ee
ch

,o
r

la
ck

o
f

co
m

m
u
n
ic

at
io

n
.

A
p
ra

x
ia

(m
o
to

r
sp

ee
ch

p
ro

d
u
ct

io
n
)

A
p
h
as

ia
(i
n
ab

ili
ty

to
sp

ea
k)

St
ro

ke
P
ic

tu
re

ex
ch

an
ge

,T
al

ki
n
g

m
at

s.
(M

u
rp

h
y

et
al

.,
2
0
1
0
;
La

n
ci

o
n
i
et

al
.,

2
0
0
8
,
2
0
1
1
;
2
0
1
3
;

P
er

ak
is

et
al

.,
2
0
0
9
)

7



2009; Evans et al., 2015; Mapundu et al., 2012;

Shabha, 2018). Issues of usability, ease of opera-

tion, and reliability were highlighted as the key

impediments due to the neurocognitive decline

associated with dementia as shown in Table 2.

Memory prompt technology. Most memory aid

technologies revolve around creating a system

of memory prompts for people with dementia that

have the potential of exercising memory (Lan-

cioni et al., 2008, 2011, 2013; Perakis et al.,

2009; ; Robillard & Hoey, 2018; Mason, et al.,

2012). Digital-based prompting systems can be

used to remind people to have their lunch, take

medication, or remind them of a family visit

(Evans et al., 2015). The key rationale is creating

an electronic platform for supporting people with

dementia to reduce the need for care staff to con-

stantly remind individuals to carry out certain

tasks (Mann et al., 2010; Astell et al., 2019) noted

that the costs of these technologies are gradually

decreasing which makes them increasingly cost-

effective and affordable. “Talking Mats” were

introduced as a communication tool that uses a

fabric mat and a series of cards to support people

to express their views (Murphy et al., 2010).

Based on testing and piloting, this tool was found

to be effective in enabling individuals to express

their views by highlighting the importance of

respecting the perspectives of people with

dementia themselves.

Environmental and Safety Hazards and AT

There is a growing recognition that residential

care homes should be designed and equipped to

predict and minimize environmental and health

and safety hazards while raising the alarm for

help when needed. Several hazards can be iden-

tified in residential care homes due to cognitive

impairments associated with dementia as shown

in Table 2. Despite many AT devices being ini-

tially developed to support impaired cognitive

function, there was a shift in the emphasis toward

environmental safety devices. These ranged from

a trip, slip, and fall prevention which could lead

to concussion and multiskeletal and head injuries

due to impact (Evans et al., 2015). It is estimated

that one third of the population in the United

Kingdom over 65, and half of the people over

80, fall at least once a year which could lead to

head injuries and hip fracture (AgeUK, 2019).

Falls are the most common cause of death from

injury in people over 65 and cost the NHS over £2

billion a year and over 4 million beds a year

(Public Health England, 2016). There are nearly

9 million people in England over 65, and the

figure is forecast to rise to 11 million by 2021

(Fenton, 2014). The use of AT devices was advo-

cated by Carswell et al. (2009) and Evans et al.

(2015) to reduce and mitigate these risks. These

were based on the “observe-monitor-alarm”

model drawing healthcare staff attention to poten-

tial environmental risks.

Fall prevention sensors and accelerometers

were used to predict falls and determine the phy-

siological root of the problem and recommend

training or rehabilitation (Amaefule et al., 2020;

Mc Ardle et al., 2020). For example, greater flex

of hips to compensate weak ankles.

The use of virtual reality and artificial intelli-

gence was explored by Hartin et al. (2016). These

have the potential to aid people with dementia in

terms of orientation and mobility by providing a

remote artificial personal support system to aid in

visualizing 3D construct systems and flexible

access to environmental information by using

haptic, tactile, and vestibular channels to provide

a realistic virtual experience (Amaefule et al.,

2020). However, using electronic monitoring,

communication, and rehabilitation tools raises the

question of how much individuals might be pre-

pared to pay for such a system, moving away

from consideration of costs to the public purse

and privacy issues (Lncioni et al., 2011; 2013;

Mann & De Mallo, 2010; Mathotaarachchi

et al., 2017; Pilotto et al., 2011) apart from the

ethical issues involved in monitoring (Robillard

et al., 2018).

The authors argue that ATs might be instrumen-

tal in gathering real-time data regarding changes in

key behavioral and physiological indicators to

assess individual awareness of environmental

hazards while navigating and to identify unique

individual needs to mitigate risk. This is inter-

twined, from the point of diagnosis, with monitor-

ing the progression of any underlying health/

medical condition and problems emerging or

8 Health Environments Research & Design Journal XX(X)



targeting lifestyle factors that are associated with

the risk of developing moderate dementia, deliver-

ing interventions, and avoiding unnecessary emer-

gency admissions and hospital stays. The use of

ATs equally helps facilitate some independence for

people with dementia and leads to further cost sav-

ing and reduction in staffing cost (Riley-Doucet

et al., 2009), meets their social needs concerning

ADL and maintain personal safety, and reduces

stress levels by mitigating particular environmental

risks (Carrillo et al., 2009; Shabha et al., 2018;

Robillard & Hoey, 2018).

Monitoring technologies such as wireless and

sensors-based devices can be used to detect any

unusual or fluctuating behavior of individuals

with dementia and provide continual feedback

to caregivers (Döpp et al., 2015; Gitlin et al.,

2003). These include, inter alia, night-time wan-

dering, and navigation devices nightfall. Night-

time wandering is a major problem in

residential care homes to alert care staff to the

problem (Begum et al., 2013; Hartin et al.,

2016; Chaudhury, 2020). While the caregiver’s

role is still essential, they are being provided with

greater potential for awareness and for monitor-

ing from a distance which doesn’t resolve the

problem. Two interrelated operational problems

can be identified as (1) utility and efficacy of ATs

devices and (2) ease of use by people with demen-

tia due to gradual decline of cognitive abilities

and memory loss. The latter are associated with

the aging process which includes visual, auditory,

and fine/gross motor coordination problems and

other underlying neurological and mobility

impairments. These militate against the effective

use of ATs leading to wider implications to envi-

ronmental safety and wayfinding.

Wayfinding, navigation, and orientation. The quality

of the visuospatial environment is a critical factor

in dementia due to the declining memory function

and well-being of individuals; it significantly

affects wayfinding, navigation, and orientation

in the built environment (i.e., knowing where you

are and knowing your destination as you navigate

your way out). Cognitive maps constitute the

basis for our understanding of spatial relation-

ships and drive our ability to navigate our phys-

ical environment. Hoffman (2018) argued that

neurodegeneration can lead to the decreased

ability to encode and retrieve/recall new informa-

tion, resulting in spatial memory impairment. In

healthy individuals, the cognitive mapping pro-

cess can be supported or disrupted depending on

the environment and external visual cues. Disor-

ientation due to declining cognitive memory

makes it difficult for people with dementia to lead

an independent life (Moore et al., 2006).

Such a two-way complex process is influenced

by (1) the decline in physical and cognitive abilities

of the individual with dementia and (2) the gradual

decline in the processing of spatial and sensory

information provided by the environment through

visual, auditory, and tactical senses due to the aging

process. Once visual and auditory perceptual pro-

cessing is compromised, cognitive abilities could

be hindered and become significantly limited and

reduced. Age-related changes associated with

vision loss include presbyopia (far-sightedness),

decreased light transmission of the ocular media,

and decreased pupil size (Watson, 2001). Other

problems include loss in contrast sensitivity, higher

sensitivity to glare, delayed recovery from glare,

delayed dark adaptation, and reduced visual field

and color discrimination were also identified by

Rubin et al. (1997). Age-related auditory problems

include hearing loss, tinnitus, and hyperacusis

which might indirectly impact the navigation of a

person with dementia due to being easily distracted

and loss of attention particularly in noisy

environments.

A higher association between sensory–perceptual

decline and cognition was observed by Li and Lin-

deberger (2002) and Reyes-Ortiz (2005). People liv-

ing with dementia are more likely to experience

added compensatory challenges when faced with

difficult visual, auditory, or cognitive tasks while

performing ADL leading to confusion (Anstey

et al., 2006; Li & Lindeberger, 2002; Reyes-Ortiz,

2005). Visual contrast sensitivity and visual acuity

appear to be pivotal to cognitive performance.

Lower light contrast leads to a slower encoding of

spatial and written information. A moderate to a

strong association between visual contrast sensitivity

and cognitive performances was found by Anstey

et al. (2006), supporting the claim that visual aging

is associated with the slower encoding of sensory

information which is critical to wayfinding.

Shabha et al. 9



A multisensory environment to alleviate cog-

nitive decline was explored by Riley-Doucet et al.

(2009), Ward-Smith et al. (2009), and Lorusso

and Bosch (2017) to alleviate cognitive and sen-

sory–perceptual problems associated with

dementia. While the technology did make a per-

son with dementia calmer and more relaxed

(Bowes & Dawson, 2019). This intervention mer-

its further research to assess its potential and effi-

cacy to ameliorate cognitive decline toward

improving the sensory experience of people with

dementia through visual, auditory, and tactile

channels which might be beneficial to aid way-

finding (Barrett et al., 2019; Jakob & Collier,

2017; Murry et al., 2016).

Marquardt and Schmieg (2009) and Marquardt

(2011) identified four prerequisites for successful

wayfinding (1) cognitive ability to process spatial

information; (2) cognitive ability to process sen-

sory information (i.e., visual, auditory, and tac-

tile); (3) physical ability to navigate relying on

the self-spatial organization (cognitive maps);

and (4) cognitive ability to process, encode, and

retrieve/recall sensory information. The authors

argue that sensory processing problems due to

various visual impartments may exasperate spa-

tial disorientation leading to poor wayfinding and

probably related to other negative symptoms of

dementia such as wandering or restless walking

and poor performance on simple wayfinding

goals (Algase et al., 2004). This is an area that

merits further analysis and investigation.

Design Typology Versus
Wayfinding

Various methods to improve wayfinding have

been adopted and implemented in both refur-

bished and newly designed residential care

homes. However, the perception and the design

of these facilities are grounded in misconception

and limited understanding. Much emphasis was

given in the literature to design typology (Mar-

quardt, 2011), signage, and visual cues including

furniture layout and point of reference to aid way-

finding (Barrett et al., 2019; Elmståhl et al.,

1997).

Design typology and shape of the floor plan

claimed to be significant in supporting the spatial

orientation and wayfinding of people with demen-

tia, determining which routes can be traveled in the

building (Caffo et al., 2014; Fleming & Purandare,

2010). A few studies had examined the effect of the

architectural floor plan in care settings on wayfind-

ing success based on care staff observations of the

level of confusion and disorientation experienced

by people with dementia (Elmståhl et al., 1997;

Marquardt, 2011, 2014) and in particular to assess

which routes can be found independently and

which ones require staff assistance. Faith (2015)

investigated four design topologies which include

Y, H-, linear, and circuit type plans. Several key

problems in wayfinding were identified. These

include central areas/hubs in a symmetrical plan

or when there is a multiple-choice junction, T-

junctions, and long corridors. These problems can

be attributed to the decision-making problem by

people with dementia when there are alternative

routes. Straight corridors were observed by Faith

(2015) to facilitate movement and increase walking

speed, as such “featureless corridors” lack distrac-

tions which cause residents to miss cues, particu-

larly if they are designed in a homogeneous

manner, where all doors to adjacent rooms look the

same.

Long, narrow corridors are often a result of

bedroom wings in long-term care settings and can

be confusing and daunting compared with the

smaller domestic environment so the size and

scale of the building do matter in this respect

(Van Buuren & Mohammadi, 2022) as with the

length and width of corridors (Passini et al.,

2000). This study argues that wayfinding is influ-

enced by a wide range of design characteristics

including (1) design layout and typology, (2)

internal circulation patterns, (3) traveling dis-

tance, (4) length and width of corridors, (5) shape

of corridors, and (6) proximities and adjacency of

private and communal areas as shown in Table 3.

Several design guidelines for a supportive envi-

ronment for wayfinding can be proposed as

follows:

Reducing complex processing which requires

higher analytical skills such as reading and inter-

preting signage and decision making. This is

given the gradual decline of well-being and cog-

nitive abilities of people with dementia triggered

by the aging process. Most will be limited in the

10 Health Environments Research & Design Journal XX(X)
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ability to perform higher planning and decision-

making tasks or learn new skills. The plan topol-

ogies should, therefore, ensure familiarity and

clarity of the floor plan to facilitate navigation

and orientation for a dementia-friendly setting

to people with dementia in a sense that do not

require the acquisition of new orientation skills.

As a good practice, a clear floor layout is needed

together with a well-articulated space configura-

tion to facilitate access, navigation, and

orientation.

Reducing complex processing which

requires higher analytical skills.

Enhancing spatial visualization by people with

dementia to minimize sensory processing diffi-

culties in visualizing and abstracting 3D con-

struct/concept of the spatial situation which they

cannot see directly. By providing visual access to

all places relevant to them, people with dementia

can fully appreciate their settings through visual

access to all areas in a residential home and hence

optimizing spatial awareness.

Enhancing spatial visualization by people

with dementia to minimize sensory

processing.

Reducing decision making by judicious plan-

ning of corridor and transitional areas such as

hallways, lobbies, central hubs, and other areas.

An easy transition from source Location A to

destination Location B with the least cognitive

effort should be facilitated. This is due to the

difficulty experienced by individuals with

dementia to make a hierarchical decision.

Reducing decision making by judicious

planning of corridor and transitional

areas such as hallways, lobbies, central

hubs, and other areas.

Furnishing, Color, and Lighting
Versus Wayfinding

Various internal design interventions were iden-

tified to aid wayfinding which include furniture

layout, color, lighting, signage, and landmarks.

Selection of colors and contrast for walls, floor,

and fittings were also examined as useful means

for cueing and differentiation (Faith 2015; Kelly

et al., 2011). However, these interventions have

limited compensatory effect if the design layout

is complicated (e.g., constantly changing direc-

tion). In a more basic design layout, such com-

pensatory interventions may address adverse

design topologies (e.g., changing direction and

reinforcing orientation and navigation). The

problem of confusion with dementia, due to

visual and perceptual processing problems can

lead to misconception and distortions of realities.

A dark patch on the floor can be mistaken for a

step and a glossy and shining surface might be

perceived as being wet (Buxton, 2015) which

support the claim about higher sensitivity to

glare, delayed dark adaptation (Rubin et al.,

1997). For instance, changes in the surface can

be mistaken for changes in level which poten-

tially lead to tripping and falling or knocking

objects around (Evans et al., 2011).

Older people, in general, may also find certain

colors harder to differentiate due to the thicken-

ing of the lens of the eye (Arditi, 2005; Buxton,

2015; Evans et al., 2011). Dementia-friendly

flooring needs to avoid anything that causes anxi-

ety and deters people with dementias from being

able to walk safely across the floor without get-

ting distracted or thrown off balance as shown in

Figures 2 and 3.

Avoiding flecks or sparkly specks, which peo-

ple with dementia may try to pick up, as well as

shine and dark colors and floor patterns. The lat-

ter can be seen as a physical obstruction. This can

be aggravated by age-related visual impairments.

Spongy and noisy floors are not advised due to

trip hazards. Strong colors can work well to

achieve higher contrast to mitigate visual acuity

problems (Arditi, 2005). Extra benefits can be

achieved in terms of visual cueing and landmarks

to easily navigate facilities like the kitchen, living

room, toilets, and bathroom areas without being

confused.

Ameliorating the impact of both visuospatial

cognitive decline and sensory–perceptual impair-

ments on wayfinding requires a holistic design

strategy and diligent interventions which pay

attention to minute details. Through such

12 Health Environments Research & Design Journal XX(X)



(a)

(b)

Figure 2. Light color cushioned and hard floor to support wayfinding in residential care home. (a) Shows light color
cushioned carpet floor to cater for impact in living areas, private rooms, and end corridors; sharp color contrast
between floors and walls; judicious use of calm and neutral colors for floors, walls, and furniture. (b) Solid nonslippery
laminated floor in living area, corridors, and sport room. Photos provided by Natta Building Company Ltd, UK.
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judicious design interventions, daily navigation

can be facilitated for self-rewarding experiential

dementia living (Carswell, 2009; Diaz et al.,

2006; Marquardt, 2011). There is a need for opti-

mizing sensory processing via:

Careful tactical design interventions is needed

to address the weakening of sensory processing

of people with dementia and visuospatial impair-

ments intertwined with fear and uncertainty

caused by an inappropriately designed environ-

ment which can be confusing to their safety and

well-being as shown in Figure 2. This is particu-

larly true for flooring. The authors argue that the

right choice of flooring is particularly important

where tactile elements can be incorporated to dis-

pel fear and create a sense of safety while navi-

gating as many are often frail and susceptible to

falls. A key prerequisite to successful orientation

includes geometrically well-defined spaces incor-

porating complementary spatial design features

including differentiation between floors, walls,

and ceiling through color and textures and judi-

cious use of signage.

Careful tactical design interventions.

Limitations

This article is focused on reviewing a broad range

of research studies conducted in the field of ATs

and wayfinding for people with dementia. There

are significant variations in terms of the focus,

context, research design and methodologies

adopted, quality, and robustness of analysis and

findings. However, this review posed several lim-

itations primarily attributed to a wide range of

variations in the methodical approaches and qua-

lities of research design and evidence obtained

which impacted the validity and credibility of the

findings and outcomes of these studies.

Conclusions

Dementia is a devastating neurodegenerative con-

dition affecting both individuals and the families

involved. Attempting to design for dementia resi-

dential care home environment is an intricate pro-

cess that should be based on an in-depth

understanding of the multidimensional and multi-

faceted factors associated with the condition both

in terms of the causes of impairments, symptoms

manifested, and behavioral implications regard-

ing wayfinding to people with dementia.

Addressing the first research question “(1)

how can cognitively facilitating AT be made

more user-focused to mitigate the impacts of cog-

nitive impairments on environmental safety and

wayfinding?” there is an inherent limitation

exhibited by ATs interventions which vary in

their scope and effectiveness due to practical and

operational problems and difficulty of use in

addressing the multifaceted aspects of

Figure 3. Selection of nonslippery light color floor in bathroom area. Photos provided by Natta Building
Company Ltd, UK.
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neurocognitive decline and visuospatial deficit

associated with dementia.

Addressing the second research question “(2)

how can design intervention and changes in

design typology, colors, and texture, and internal

finishing aid wayfinding, navigation, and orienta-

tion in dementia residential care homes,” there is

a need to move toward dementia-centered design.

This requires a more in-depth analysis of the

interrelated sensory, behavioral, and cognitive

factors. There is a need to create a therapeutically

enhanced environment more attuned to reduce

confusion and provide a sense of familiarity and

autonomy to people with dementia. Creating a

sensory-enriched and cognitively affective care

home environment will aid people with dementia

in navigating and performing to their highest

capacity in everyday activities of living. Spatial

orientation “wayfinding” strategies require care-

ful cognitively focused design interventions,

strengthened by meaning, emotional connection

to places, and familiarity. Based on the current

consensus among healthcare, clinicians and built

environment professionals involved, there is a

need to move toward evidence-based design for

dementia. Equally, the importance of creating a

sensory enriched environment for dementia to aid

cognitive processing cannot be underestimated.

This will enhance resilience based on the thera-

peutic qualities of the living environment and

ultimately minimize the overall risk involved to

people with dementia. Further research is there-

fore needed.

Recommendations

The authors recommend that mixed-method, mul-

tidisciplinary research is needed in future

research investigating AT and wayfinding for

people with dementia. This should be based on

(1) quantitative data obtained via structured ques-

tionnaires and interview involving family, carers,

and care service providers; and (2) qualitative

data based on real-time participant observation

of wayfinding walks of individuals living with

dementia combined with conversational style

interviews to glean and draw out their perception

and experience. No doubt there are various ethi-

cal considerations and practical difficulties in

obtaining data and evidence and identifying key

AT and wayfinding problems from people living

with dementia. These include poor short-term

memory due to deteriorating cognitive ability and

overall debilitating conditions such as vision and

hearing loss which makes it difficult to engage

and articulate their thoughts and ideas. This

approach is more appropriate since it enables

cross-validation of factual, perceptual, and

experiential data which will provide more in-

depth understanding and effectively interpreting

dementia users changing needs, operational chal-

lenges of ADL experience and perspectives. This

allows qualitative data about wayfinding and

environmental safety to be collected, analyzed,

and interpreted robustly toward creating an

evidence-based platform which can be accessed

by all professionals involved across the spectrum.

Implications for Practice

� Assisting built environment, professionals in

addressing the complexity of sensory process-

ing problems and cognitive impairment asso-

ciated with dementia through judicious plan

typology and circulation pattern to ensure

familiarity and clarity of the floor plan to

facilitate access, navigation, and orientation.

� Reducing decision making by judicious

planning of corridor and transitional areas

such as hallways, lobbies, central hubs, and

other communal areas.

� Optimizing spatial awareness and enhancing

spatial visualization of people with dementia

where they can fully appreciate their settings

through visual access to all communal areas

in the residential care homes.

� Developing a “Safety by Design” system

based on careful use of ATs for wayfinding

to aid environmental safety and tackling

night walk, nighttime wandering and night-

fall, and by alerting caregivers about any

potential problem.

� Enhancing careful use of signage, land-

marks, color, and light contrast between

floor and walls intertwined with tactile

design interventions of floor finishing to aid

wayfinding and to dispel fear and create a

sense of safety while navigating.
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