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Abstract: Dementia’s escalating incidence, coupled with its economic burden, highlights
the need for architectural designs and forms that benefit people living with dementia. This
research explores strategies and design principles that focus on establishing supportive
spaces for the prolonged autonomy, well-being, and safety of dementia patients. Contem-
porary research emphasizes the implementation of effective navigational techniques, via
visual cues, familiar landmarks, and simplified layouts. For greater navigational signage,
the intentional use of contrasting colors, textures, and lighting are recommended to de-
marcate functional areas within a structure. Incorporating familiar objects in personalized
areas enhances treatment outcomes, e.g., reminiscence therapy leverages familiar objects,
environmental cues, scents, sounds, and tactile features to trigger and retain memory. In-
tegrating safety precautions such as slip-resistant flooring, handrails, and accessible bath-
rooms helps mitigate falls for the cognitively impaired. From a therapeutic perspective,
this study draws attention towards incorporating gardens and outdoor spaces, which of-
fers sensory stimulation, encourages physical activity, and fosters social engagement. Ad-
ditionally, the integration of scents, sounds, and tactile features enriches the sensory ex-
perience for individuals with dementia. Through comprehensive consideration of design
elements, this research highlights how intentionally crafted, dementia-friendly environ-
ments can convert spaces into empowering therapeutic settings tailored to address the
unique need of this vulnerable group. This architectural approach acts as a valuable com-
plement to the medical and therapeutic interventions in the treatment and care of people
living with dementia and their families.

Keywords: dementia-friendly design; wayfinding and orientation; reminiscence therapy;
therapeutic environments; building design principles

1. Introduction

The aging global population has led to a significant increase in dementia cases, pos-
ing major challenges for healthcare systems. Dementia, as defined by the World Health
Organization (WHO), is a neurodegenerative disease involving cognitive decline in
memory, behavior, language, and mobility, severely affecting independent functioning.
The Alzheimer’s Association (2021) reported a 145.7% rise in dementia cases from 2000 to
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2020. According to the WHO’s Global Dementia Observatory (2020), a new dementia case
is diagnosed every three seconds, with projections estimating an increase from 57.4 mil-
lion in 2020 to 152.8 million by 2050 [1].

In the UK, approximately 900,000 individuals currently live with dementia, a number
expected to grow to 1.6 million by 2040 [2]. The economic burden reflects this trend, with
annual dementia-related expenditure of GBP 26 billion in 2019, projected to rise to GBP
94 billion by 2050. Globally, dementia care costs reached USD 1.3 trillion in 2019, with a
significant portion borne by low- and middle-income countries [3].

An updated global overview (2024) highlights dementia-related death rates per
100,000 in the population, emphasizing disparities between countries. According to the
Centre for Disease Control (2 May 2024), Finland reported the highest mortality rate (54.65
deaths per 100,000), followed by the United Kingdom (42.7 deaths per 100,000). Con-
versely, developing nations like Mauritania reported significantly lower rates, with only
19.76 dementia-related deaths per 100,000, due to shorter life expectancies and less ad-
vanced healthcare systems. Figure 1 illustrates these disparities, with high-income nations
facing a greater dementia mortality burden, while developing countries exhibit lower
rates, partly influenced by underreporting. Gender differences are notable, with females
experiencing higher death rates (e.g., Finland: 55.32 vs. 52.1 per 100,000 for males) and
greater caregiving stress due to prolonged emotional strain [4].
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Figure 1. Top 10 countries with the highest rates of dementia (published on 2 May 2024) [4].

The necessity for dementia-friendly architectural design has emerged as a critical re-
sponse to these challenges. Research indicates that thoughtfully designed environments
can significantly impact the progression of dementia and enhance the quality of life for
people living with dementia (PLWD). The WHO (2023) highlights that dementia’s cogni-
tive decline often results in difficulties with navigation, spatial perception, and motor co-
ordination, leading to increased accidents and falls. Strategic design approaches in
healthcare facilities, residential areas, and community spaces can effectively extend func-
tional independence and improve care outcomes [5].

Key design elements focus on multiple domains of improvement, particularly orien-
tation, executive function, and navigation. These include clear visual cues, recognizable
landmarks, color-coded elements, minimalist aesthetics, and simplified floor plans. The
strategic use of contrasting colors, textures, and lighting helps differentiate various func-
tional areas within buildings [6]. Contemporary research evidences beneficial treatment
outcomes while incorporating familiar elements within personal spaces. For example,
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reminiscence therapy leverages past events, experiences objects, and environmental cues
to evoke pleasant memories and has been shown to augment well-being in people living
with dementia (PLWD) [7].

Safety considerations are paramount in dementia-friendly design, given the higher
risk of falls and accidents among individuals with cognitive impairments. Essential fea-
tures include non-slip flooring, handrails, and accessible bathrooms. Secure outdoor
spaces and monitoring systems provide freedom while ensuring resident safety [8]. Ac-
cessibility is addressed through wide hallways, wheelchair accessibility, and assistive
technology integration [9].

The vulnerability of individuals with dementia underscores the importance of these
design considerations. Research indicates that 90% of dementia cases fall within four pri-
mary clinical variants, with Alzheimer’s disease and vascular dementia accounting for
80% of cases [10]. The progressive nature of these conditions leads to increased suscepti-
bility to harm and reduced functional ability [11].

Studies have shown an escalating risk of falls, injury, and hospitalization as dementia
progresses [12]. Particularly concerning is the observation that patients in moderate to
advanced stages often struggle to return to their baseline functionality following hospi-
talization [13]. This creates a cycle of increased risk for falls, injuries, and hospital read-
missions, ultimately affecting morbidity and mortality rates.

The implementation of dementia-friendly design principles offers substantial bene-
fits for PLWD, caregivers, and healthcare providers. These principles promote independ-
ence, safety, and well-being while helping individuals maintain a better quality of life [14].
Furthermore, they can reduce the burden on caregivers and decrease overall care costs
[15].

Fundamentally, purposeful design informed by cutting-edge dementia care research
can turn spaces into therapeutic environments tailored to the specific requirements of this
vulnerable group. This architectural approach represents an invaluable complementary
tool to medical and therapeutic interventions for dementia treatment and care.

Examining yearly trends in research publications is essential for understanding the
evolving nature of scientific research. Figure 2 provides an overview of yearly publica-
tions on buildings and architectures for dementia patients over the last decade. To en-
hance the scientific rigor of this review and avoid potential issues such as data overlap or
the inclusion of low-quality reports, the analysis has been refined to include only publica-
tions indexed in the Web of Science core collection. This approach ensures the represen-
tation of high-quality research. According to the refined data, the number of publications
increased from 3329 in 2015 to approximately 11,849 in 2023, highlighting growing re-
search support for integrating dementia-friendly buildings and community spaces into
broader architectural frameworks.
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Figure 2. Annual publication trends of buildings and architectures for dementia patients (2015 to
2024).

1.1. Objectives of the Study

This study investigates the role of architectural and building design in addressing
the complex needs of elderly individuals living with dementia. The primary objective is
to explore evidence-based strategies that enhance the quality of life for this population by
creating supportive, enabling, and therapeutic environments.

A key aim of the research is to address the spatial, sensory, and navigational chal-
lenges associated with dementia. The study emphasizes the importance of incorporating
visual cues, landmarks, and coherent architectural features to facilitate orientation and
ensure safety. These design interventions are intended to mitigate the risks of disorienta-
tion while promoting independent navigation within the built environment.

The research also focuses on enhancing sensory experiences through targeted design
strategies. Lighting systems that regulate circadian rhythms, along with olfactory and tac-
tile stimuli, are identified as critical elements for improving comfort, autonomy, and emo-
tional well-being. These sensory-focused approaches aim to create environments that re-
spond to the specific physiological and psychological needs of individuals with dementia.

Another central objective is to highlight the significance of personalization and fa-
miliarity in dementia-friendly spaces. By integrating elements of reminiscence therapy,
such as familiar objects, home-like features, and culturally relevant designs, the study un-
derscores the potential for architectural design to foster emotional resilience and a sense
of belonging. Additionally, the inclusion of gardens and outdoor spaces designed accord-
ing to dementia-friendly principles is examined as a means of promoting sensory stimu-
lation, physical activity, and social interaction.

Finally, the research prioritizes safety and accessibility through ergonomic design
and the incorporation of assistive features. These measures aim to ensure that individuals
with dementia can navigate their environments with ease and independence. By address-
ing these multifaceted considerations, the study demonstrates how intentional architec-
tural interventions can transform built environments into enriching, therapeutic settings
that support the well-being of individuals with dementia.
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1.2. Dementia-Friendly Design Guidelines

The comprehensive national dementia plans cater to guidelines that address the built
environment which potentiates to improve the quality of life for PLWD. Considering the
multifaceted dementia presentation, a collaborative multi-stakeholder approach is man-
dated to develop dementia-friendly design guidelines that extends autonomy for the
PLWD, while decreasing stressors and care-burden for their families and caregivers, re-
spectively. National guidelines provide evidence-based recommendations on designing
supportive physical environments to help deliver high-quality dementia care [16]. While
organizations like Alzheimer’s societies offer recommendations on dementia-friendly de-
signs, these recommendations at times conflict with the government guidelines, thus de-
laying the consensus for implementing design interventions and building modifications
to support PLWD [17]. Considering this potential for delays, and to provide a framework
for developing nations where national guidelines for dementia friendly structures may be
absent, the W.H.O. strongly advocates further research on environmental design for de-
mentia care to improve the quality of life for PLWD [18].

Table 1 provides a comparative overview of how different countries” dementia plans
prioritize design considerations across three key areas: assessment/diagnosis, manage-
ment, and end-of-life care. For instance, considering the assessment approach, the United
Kingdom emphasizes tailored assessments to inform flexible, person-centered design ap-
proaches, while Switzerland promotes early environmental evaluation to detect design
issues. New Zealand prioritizes recognizing environmental risk factors and supportive
design for workforce training sites, whereas Ireland stresses the diagnostic value of envi-
ronmental assessment and personalized supportive home design. Australia focuses on as-
sessing the capacity of built environments and enabling design for community care and
support services, with attention to palliative-friendly design for dementia care. Overall,
Table 1 highlights varying approaches to integrating environmental considerations into
dementia care planning and management across different national contexts.

Table 1. Comparison of national dementia guidelines.

Country Assessment/Diagnosis Management End-of-Life Care Study
Tail ts of envi- Dedicat idelines f
United King- ailored assessments o . I prioritize therapeutic environments, ed'lce} ed g.ulde Hnes 'or
ronmental needs, enabling e e . palliative-friendly design  [10]
dom . . __minimize institutional settings . . .
flexible person-centered design in dementia care settings
Promotes early environmental Covers enabling design for residen- . L
. . . L. . .. Palliative design integrated
Switzerland evaluation for detecting designtial care, supportive home modifica-, a1 [19]
) . into guidelines
issues tions
o . . Emphasizes supportive design for . . . i
Prioritizes recognizing envi- L , Limited guidance on pallia-
New Zealand ) workforce training sites, enabling . . . [20]
ronmental risk factors . ’ tive/end-of-life design
design for PLWD independence
Stresses diagnostic value of en- Highligh.ts care pathvyay design, Adc.lresses environ.mental.
Ireland _ personalized supportive home de- design for end-of-life deci- [21]
vironmental assessment . . .
sign sion-making
. . Focuses on community care design, . .
Emph he ca- lliative-f 1
Australia mphasizes assessing the ca enabling the design of support ser- Covers palliative-friendly 22]

pacity of built environments design for dementia care

vices

2. Friendly Design and Structured Environment

In assessing dementia-friendly design, attention must be given to several critical as-
pects to ensure the environment adequately supports individuals with cognitive impair-
ments. Wayfinding and orientation represent paramount considerations, necessitating
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clear signage, intuitive pathways, and prominent landmarks to aid navigation and reduce
confusion. Lighting design is equally crucial, as appropriate illumination levels, strategic
placement of natural and artificial light sources, and mitigation of glare and shadows con-
tribute to a comfortable and safe atmosphere, while also influencing mood and regulating
circadian rhythms. Additionally, acoustic treatments play a significant role, requiring
careful consideration of sound-absorbing materials and techniques to minimize noise and
create a serene environment conducive to concentration and relaxation.

Furthermore, integrating reminiscence therapy into design considerations can offer
therapeutic benefits by incorporating familiar elements, such as objects, images, and sen-
sory cues, to evoke positive memories and stimulate cognitive engagement. Safety and
accessibility features are paramount, necessitating the incorporation of ergonomic furni-
ture, non-slip flooring, and barrier-free design principles to prevent falls and promote in-
dependence. By addressing these elements of dementia-friendly design comprehensively,
spaces can be customized to meet the varied needs of individuals with dementia. This
fosters a supportive, empowering environment that improves their quality of life and
well-being. Figure 3 illustrates the flow chart delineating the categories of evaluated com-
ponents for dementia-friendly design.

| Dementia-friendly design |

Wayfinding and Lighting Reminiscence Homelike Environmental Safety and
orientation design therapy atmospheres cues accessibility
——— I I I T I 1
Circadian Visual . Olfactory Tactile Gardens and | |Socialization and
. Signage Aural cues -
rhythms | [perception cues cues outdoor spaces| | activity spaces

Figure 3. Evaluation flow chart of evaluated categories for dementia-friendly design.

3. Wayfinding and Orientation

People with dementia, especially Alzheimer’s disease, frequently encounter notable
difficulties in navigating and understanding spatial layouts. These difficulties can be at-
tributed to the neurodegeneration and cognitive impairments associated with the disease.
People with dementia may struggle with key aspects of the wayfinding process, such as
spatial reasoning, route planning, monitoring their progress, and directing attention to
relevant environmental cues [23]. Specific deficits have been linked to impaired path inte-
gration, deficits in cognitive mapping, and difficulties with both global and analytic way-
finding strategies [24,25]. As a result, people with dementia may have trouble self-local-
izing, understanding route instructions, and identifying suboptimal wayfinding decisions
[26].

The cognitive and behavioral consequences of these wayfinding challenges can be
significant for individuals with dementia. Getting lost can pose a risk of harm, with re-
ports indicating that up to 41% of people with dementia have gotten lost in their familiar
community at least once [27]. Additionally, the distress and anxiety associated with way-
finding difficulties, particularly at decision points, can lead to agitation and disorientation
[28,29]. These emotional and behavioral reactions underscore the necessity for environ-
mental adjustments that can support the person’s remaining navigational skills and re-
duce spatial anxiety [30].

The social repercussions of difficulties in wayfinding are significant, as heightened
reliance on caregivers may result in premature institutionalization [31]. The transition
from a familiar home environment to a care facility can further exacerbate orientation dif-
ficulties and spatial anxiety for individuals with dementia [32]. This underscores the
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importance of designing dementia-sensitive environments, not only in indoor care set-
tings but also in the broader community and public spaces to support aging in place and
overall well-being [33].

Orienting oneself is a vital component of design that accommodates individuals with
dementia, given that feelings of disorientation and challenges in navigating surroundings
are frequent issues encountered by PLWD. Research shows that carefully designed phys-
ical environments can support wayfinding and reduce feelings of being lost, enhancing
independence and well-being for PLWD.

A key principle is incorporating prominent landmarks and memorable architectural
features to serve as orientation cues along paths and decision points. Studies highlight
that older adults, including those with dementia, show a preference for navigating based
on salient beacon landmarks rather than metric spatial representations [34]. Distinctive
visual landmarks at intersections are particularly effective for supporting route learning
and wayfinding [35].

However, an overabundance of visual cues can also lead to distracting informational
clutter that impedes orientation. The strategic placement, salience, and meaning of land-
marks are important considerations. PLWD may have difficulty dissociating relevant
from ambiguous landmarks [36], making decision points challenging to identify.

Beyond visual cues, good dementia-friendly design incorporates other orientation
aids like coherent architectural differentiation and spatial layout to reduce monotony. Re-
petitive, long featureless corridors are consistently cited by PLWD and older adults as key
sources of disorientation [37]. Instead, introducing structural variations and memorable
spaces along paths can serve as reinforcing orientation nodes. The significance of floor
plan designs is essential in aiding individuals with dementia to navigate and comprehend
spaces more effectively. While interventions like signage and lighting contribute, they
cannot fully compensate for poor architectural design. To create dementia-friendly envi-
ronments, a synthesis of architectural aspects is essential. Four guidelines are proposed,
namely, simplicity in navigation, visual accessibility, minimizing decision-making, and
enhancing architectural legibility. These features promote successful orientation and way-
finding in nursing homes [38].

The evaluation of 14 design criteria essential for efficient navigation in care facilities
is meticulously conducted, examining floor plan layouts to identify crucial architectural
elements and design patterns that are influenced by the navigation abilities of seniors with
dementia. Notably, floor plan configurations characterized by single linear corridors with
minimal corners are proven to be more effective in facilitating successful wayfinding,
while layouts featuring multiple corners are presented with challenges that impede navi-
gation. Additionally, the pivotal role of visual accessibility in promoting confident navi-
gation is emphasized by the research, with the significance of incorporating clear sight-
lines between living areas and corridors highlighted. These findings underscore the im-
portance of careful consideration in design decision-making and suggest future research
directions, including post-occupancy evaluations to validate the effectiveness of design
typologies and further exploration of how architectural elements and technology integra-
tion can synergistically enhance dementia-friendly environments [39]. Table 2 summa-
rizes notable research findings related to orientation and dementia-friendly design.
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Table 2. Comparative analysis of wayfinding and orientation in dementia-friendly design.

Aspect Recommendation Study
J The alignment of indoor design principles with outdoor urban environments is essen-
tial for elderly individuals affected by dementia.
o Well-designed outdoor environments contribute significantly to location understand-
ing, decision-making, safety, comfort, and neighborhood access for individuals with
dementia.
Environmental o Notable design elements such as legible layouts, clear landmarks, accessible amenities,
cues for way- quiet streets, adequate seating, lighting, and paving are essential for creating demen- [40]
finding tia-friendly outdoor spaces.
. Empirical studies are required to validate and expand upon these design principles,
emphasizing a comprehensive approach across different scales and care models.
o A comprehensive approach to dementia-friendly environments in both indoor and

outdoor settings is crucial for promoting societal inclusivity and enhancing urban ac-
cessibility for individuals with dementia.

J Floor plan designs play a significant role in aiding spatial orientation for dementia pa-
tients.
o Signage interventions cannot fully compensate for poor architectural design in demen-
tia-friendly environments.
Architectural e Guidelines prioritize simplicity, visual access, minimal decision-making, and architec-
aids for orienta- tural legibility to support individuals with dementia. [38]
tion o Additional research is warranted to elucidate the correlation between design factors

and behavioral outcomes and to explore the operational necessities specific to demen-
tia care within nursing home settings.

With aging populations, evidence-based architecture for dementia care is becoming in-
creasingly vital for creating supportive and effective environments.

Alzheimer's Early entorhinal cortex pathology in APOE e4-carriers impacts path integration abili-
_ ties, contributing to spatial navigation deficits.
path integra- : : ; . . - . : (23]
ton Impairments in path integration during navigational activities, coupled with dysfunc-
tion in grid cells, are linked to spatial navigation deficits in Alzheimer’s disease.
o Retention of landmark memory crucial for navigation exceeded that of objects at non-
decision points in both healthy older adults and individuals with Alzheimer’s disease.
o Attention influenced memory differently: healthy controls recalled highly attended ob-
Landmark jects better, whereas Alzheimer’s disease patients exhibited better recall for unattended
memory and objects at decision points, suggesting variations in cognitive resource allocation. [36]
attention Functional MRI analyses revealed activation in the parahippocampal region, under-
scoring its importance in landmark memory despite atrophy in the medial temporal
lobe among Alzheimer’s disease patients. This suggests the potential engagement of
compensatory brain areas in spatial memory processing.
o Creating environments that facilitate orientation is vital for older adults and individu-
als with dementia, given the distinct difficulties they face in this regard.
. J Engaging individuals with dementia directly in design discussions can yield valuable
Designing for . . . . N .
orientation insights, as evidenced in a study that examined navigation experiences and prefer- [37]
ences among older adults facing memory challenges.
o The main discoveries emphasize the significance of crafting memorable and meaning-
ful spaces as efficient aids for orientation, going beyond solely depending on signage.
The feasibility of utilizing smartphones with voice navigation control for wayfinding
Smartphone e . . .
navigation fea- by 1r‘1c¥1V1duals with mild dementia has been demonstrat.ed. [41]
sibility Participants successfully completed tasks and showed high acceptance of the technol-

ogy despite age-related challenges.
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Usability enhancements are necessary to tackle issues associated with aging and cogni-
tive decline, including improving visibility and delivering meaningful verbal instruc-
tions for navigation cues.

Hospital design.
challenges

Older patients and those with dementia encounter significant challenges in hospital
settings, consistent with previous research findings.

Challenges include spatial disorientation, difficulties in wayfinding, and a lack of dedi-
cated socialization spaces.

Providing adequate support for accompanying persons is crucial, and understanding [9]
their experiences is essential for hospital design improvements.

Recommendations include involving Alzheimer’s disease patients in the design pro-

cess, accommodating increased visitors, and creating dementia-friendly environments

to alleviate stress and disorientation among patients.

Dementia-
friendly layoutse

Evaluation of floor plan layouts in inpatient care facilities supports wayfinding for sen-
iors with dementia by identifying crucial design criteria and optimal layout typologies.
Key architectural characteristics such as corridor width, length, articulation, visual ac-
cessibility, and spatial transitions are essential for creating dementia-friendly environ-
ments.

Design typologies that prioritize straight corridors or continuous loops are effective in
enhancing wayfinding for seniors with dementia.

Architects and healthcare professionals should prioritize spatial configurations that

[39]

minimize decision points and improve visual access when designing dementia-
friendly environments based on these findings.

Cognitive map- e
ping strategies

Individuals utilize different strategies such as landmark navigation and place learning
to navigate built environments effectively.

Landmark navigation involves moving between identifiable landmarks, while place [42]
learning involves mentally mapping the environment.

Visual cues are crucial in supporting both landmark navigation and place learning, fa-

cilitating navigation and the formation of cognitive maps within individuals.

4. Lighting Design

Lighting plays a fundamental role in creating dementia-friendly environments by in-
tegrating multiple elements to promote overall well-being. Customizing lighting to sup-
port visual perception enhances clarity and minimizes confusion. Synchronizing lighting
with circadian rhythms improves sleep patterns and cognitive function, while the use of
environmental cues provides orientation and ensures safety. Additionally, lighting that
evokes a homelike atmosphere fosters comfort and a sense of familiarity, which is essen-
tial for preserving independence and reducing agitation. By incorporating these consid-
erations into the design, lighting becomes a powerful tool in improving the quality of life
for individuals with dementia, enhancing their daily experiences by promoting feelings
of security and inclusion.

4.1. Visual Perception

Visual perception is a critical factor in the design of dementia-friendly lighting, as
individuals with dementia often experience visual impairments and challenges in per-
forming daily tasks. Proper lighting levels and contrast can improve visual perception,
enhance safety, and support independence. In daycare centers, horizontal illuminance
levels ranging from 300 to 700 lux at a standard working plane height of 0.80 m have been
observed, aiding task performance up to 3 m from the window. However, dependence on
natural daylight can result in inadequate lighting during the winter months, highlighting
the need for supplementary lighting solutions [43]. It is important to note that lighting
preferences can vary significantly among individuals, as some may experience discomfort
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from excessive illumination and prefer moderate lighting levels [44], suggesting the po-
tential benefits of personalized lighting designs. Implementing such strategies in commu-
nal settings presents challenges in balancing diverse preferences and requirements [45].
Additionally, color contrast and intuitive wayfinding cues are essential for aiding orien-
tation in dementia-friendly design, with a focus on leveraging color and contrast to en-
hance navigability and comprehension, thereby promoting independence and security
[46]. Strategic incorporation of these elements can enhance navigability and comprehen-
sion, promoting independence and security for individuals with dementia. Table 3 pre-
sents visual perception recommendations tailored for dementia-friendly lighting design.

Table 3. Comparative analysis of visual perception in dementia-friendly design.

Aspect Recommendation Study

Maintain horizontal illuminance values between 300 and 700 lux at the working plane
height (0.80 m) for visual tasks.
Consider supplementary artificial lighting during winter months. A comprehensive

L]
Lighting Level 43
1ghting Levess approach to dementia-friendly environments in both indoor and outdoor settings is [43]
crucial for promoting societal inclusivity and enhancing urban accessibility for indi-
viduals with dementia.
P lized
ersonatize Consider personal preferences and individualized lighting design, as some visually
Lighting De- . . . . [44]
sign impaired individuals may perform better under medium light levels.
Color Contrast
001 -Ontras Use color contrast and intuitive wayfinding cues to differentiate spaces, aid orienta-
and Wayfind- . . . [46]
ing tion, and define important architectural elements.

4.2. Circadian Rhythms

Synchronizing circadian rhythms is crucial when designing lighting systems for de-
mentia care, as individuals with dementia often experience disrupted sleep patterns. Ap-
propriate lighting not only helps regulate circadian rhythms but also improves sleep qual-
ity and overall well-being. As individuals age, the need for increased light levels becomes
more pronounced due to a decline in light sensitivity, which is essential for maintaining
circadian rhythm alignment [47].

Being exposed to blue light is particularly important for regulating the body’s circa-
dian rhythm and stimulating the production of melatonin [48]. Hence, incorporating blue-
enriched lighting in environments, particularly during the daytime, can be advantageous.

Moreover, besides luminance and chromaticity, the notion of circadian stimulus (CS)
has surfaced as an indicator of the light’s efficacy in affecting the eye, spanning from min-
imal suppression of melatonin (CS = 0.1) to saturation (CS = 0.7). This measure amalgam-
ates both the light’s intensity and spectral characteristics, providing understanding into
its circadian influence [49].

Dynamic lighting systems, adjustable throughout the day to meet varying care needs,
are advocated in dementia care facilities [46]. This strategy is consistent with suggestions
to replicate natural circadian patterns by offering more intense, bluer light during daytime
and warmer light during nighttime [50]. By replicating the natural progression of light
throughout the day, these systems support individuals’ biological rhythms and contribute
to a more stimulating and comfortable environment.

Spaces with substantial daylight input are primarily responsible for achieving high
vertical illuminance and correlated color temperature values, which are essential for cir-
cadian entrainment. However, in environments where natural light is limited, it becomes
essential to supplement with artificial lighting sources to maintain optimal circadian sup-
port. Balancing natural and artificial light sources is critical for ensuring consistent and
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effective circadian regulation [51]. PV panels provide a sustainable, energy-efficient solu-
tion to address these challenges while also enhancing natural and artificial light integra-
tion. By harnessing solar energy, PV panels can power advanced dynamic lighting sys-
tems, ensuring consistent illumination throughout the day, even in areas with limited nat-
ural daylight [52]. These systems can deliver light intensities of 1000 lux or higher, espe-
cially during early morning hours, which has been shown to improve sleep quality and
reduce agitation among dementia patients [53]. Furthermore, exposure to higher intensity
artificial light in the blue spectrum has been associated with therapeutic advantages [54].
Increased illuminance levels achieved through the use of a bright light box (ranging from
2500 to 10,000 lux) have been linked to improvements in circadian rhythm robustness,
mood, sleep continuity, and cognitive performance [55]. Table 4 outlines circadian rhythm

entrainment recommendations for dementia-friendly lighting.

Table 4. Comparative analysis of circadian rhythms in dementia-friendly design.

Aspect Recommendation Study
. Maximize daylight exposure to achieve high vertical illuminance and correlated color
Daylight and Ar- temperature values for circadian entrainment. [56]
tificial Light o Supplement with artificial lighting when daylight is unavailable to maintain optimal
lighting conditions throughout the day.
J Implement dynamic lighting systems that mimic natural circadian rhythms by adjust-
Dynamic Light- ing light intensity and color temperature. 33]

ing Systems

To promote circadian health and overall well-being, employ brighter, bluer light dur-
ing daytime hours and switch to warmer light during nighttime.

Stimulating En-
vironments

Implement lighting schemes that adhere to circadian rhythms, integrating more in-

tense, bluer light during daylight hours and transitioning to warmer light during the
night. [46]
These designs can help create stimulating environments in common areas, promoting
better well-being and activity levels among occupants.

Lighting Specifi- *

Consider incorporating higher light levels and exposure to blue light to support mela-
tonin production and regulate circadian rhythms, which can positively impact sleep—

:::;c\)’ns Over- wake cycles and overall well-being, especially for individuals with dementia or other [47]
sleep-related disorders.
J Exposure to natural light in the early morning, preferably for a duration of 2-3h at a
minimum intensity of 1000 lux, can offer advantages in regulating circadian rhythms
Optimal Light- and enhancing sleep quality, especially for individuals with dementia. [55]

ing Parameters

Bright light boxes, with intensities ranging from 2500 to 10,000 lux, can also offer ther-
apeutic benefits in managing circadian rhythm disorders and related sleep disturb-
ances.

Light Benefits
Dementia

An analysis of ten scholarly articles indicates that ambient, blue-enriched light with
specified intensities ranging from 350 to 750 lux and color saturation levels between

0.375 and 0.4, administered for 10 to 12 h daily over a duration of four weeks or more, [49]
exhibits promising potential in mitigating depressive symptoms and agitation among
individuals with dementia.

5. Reminiscence Therapy

Reminiscence therapy, a commonly employed non-pharmacological approach for in-
dividuals with dementia, entails recalling past events, activities, and experiences [7,57].
This therapy often incorporates memory prompts such as photographs, household items,
or music to facilitate reminiscing [58,59]. Reminiscence therapy offers several advantages
for individuals with dementia, such as preserving a sense of self-esteem, identity, and
uniqueness [60]. Moreover, it has the potential to enhance psychological well-being,
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diminish depressive symptoms, and promote positive relationships, autonomy, and mas-
tery of the environment [61]. The process of reminiscence is structured, involving a selec-
tion of memories, immersion in the experience, and a gradual return to the present [62].

Designing environments that are dementia-friendly is essential for facilitating remi-
niscence therapy. The physical setting can promote multisensory stimulation during rem-
iniscence activities and social interactions, thereby enhancing feelings of competence, self-
esteem, and relaxation [63].

Spatial layout characteristics such as openness, compactness, connectivity, and visual
and physical interactivity, along with legibility and ease of understanding, are vital. It is
recommended to maintain mid-size to small-scale facilities with a maximum of 10 resi-
dents to preserve a homelike environment. Mealtime interventions that promote social
interaction through alterations in the dining room environment were highlighted. The im-
portance of creating an ambient indoor setting with sufficient lighting, calming auditory
cues, suitable temperature regulation, and minimized noise levels is emphasized. Addi-
tionally, providing access to therapeutic gardens or outdoor spaces can offer multisensory
stimulation and opportunities for social engagement among individuals with dementia
[64]. Designing environments that are dementia-friendly can facilitate the integration of
reminiscence therapy, thereby improving the quality of life for individuals with dementia.
Table 5 provides comprehensive recommendations for implementing dementia-friendly
reminiscence therapy interventions.

Table 5. Comparative analysis of reminiscence therapy in dementia-friendly design.

Aspect Recommendation Study
. A study investigated the impact of a life review intervention on cognitive decline
among residents in care homes.
J The experimental group, consisting of eight participants, exhibited substantial im-
. . provements in depression levels (p < 0.01) post-intervention.
Life review s o . . . .
J Additionally, a significant improvement in the recall of autobiographical memory was [56]

h
therapy observed (p < 0.05) in the experimental group compared to the control group (1 =9).

J These findings underscore the potential benefits of life review interventions in im-
proving aspects of dementia care, particularly regarding emotional well-being and
memory functions.

o In a randomized controlled trial involving 19 participants, a structured life review in-
tervention was contrasted with assessment-only conditions, comprising 8 participants
in the intervention group and 11 in the control group.

. The intervention group exhibited significant reductions in depression levels following
the structured life review, highlighting its potential as a therapeutic approach.

Dementia care * Additionally, participants in the intervention group showed improvements in autobi-
ographical memory, suggesting a positive impact on cognitive functions. [65]
However, self-esteem and life satisfaction did not show significant changes between
the intervention and control groups.

J Although the study had a small sample size and was conducted as a pilot, these re-
sults suggest the potential advantages of reminiscence therapy, especially for individ-
uals with dementia. This indicates a need for further exploration through larger-scale
investigations.

interventions

. The research investigated how a reminiscence program influenced the psychosocial
well-being of 101 residents with dementia living in nursing homes.

Psychosocial
well-being tervention group utilizing a life-story approach, a comparison group involved in [66]
measures friendly discussions, and a no-intervention control group.

. Despite conducting an overall analysis, no notable differences were found among the

Using a randomized controlled trial design, the study compared three groups: an in-

groups.
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o The intervention group demonstrated enhanced well-being immediately following the
intervention, indicating a positive short-term effect of the life-story approach.
0 These findings suggest the potential benefits of targeted reminiscence programs for

improving the immediate psychosocial well-being of dementia patients, emphasizing
the need for further research and longitudinal studies to assess long-term impacts.

] The study investigated the impact of group reminiscence with reality orientation on 24
patients diagnosed with vascular dementia compared to a control group.

Cognitive be- Positron emission tomography (PET) scans unveiled heightened brain activity in the

havioral ther-

apy

anterior cingulate cortex of the intervention group, indicating potential improvements
in social interaction and behavioral outcomes.
. Group reminiscence combined with reality orientation may contribute to enhanced

[67]

cognitive and social functioning in vascular dementia patients, emphasizing the im-
portance of non-pharmacological interventions in dementia care.

o Reminiscence therapy shows promise for enhancing mood, cognitive abilities, and au-
tobiographical memory in individuals with dementia.
Evidence-based o Existing evidence is constrained by small sample sizes, methodological weaknesses,
therapeutic in- and inadequate adherence evaluation, highlighting limitations in current research. [68]
terventions J It is imperative to conduct rigorous, large-scale studies that include placebo and con-
trol conditions to determine the most effective parameters for therapeutic interven-
tions in dementia care.

° In dementia care, reminiscence is essential for preserving self-worth, identity, and in-
dividuality in patients.

° Defining reminiscence accurately is pivotal for improving its effectiveness as a psy-
Memory and & yisp P & psy

, chosocial intervention, particularly in dementia care settings. [60]
emotion

] Reminiscence interventions significantly contribute to enhancing well-being and self-
esteem, highlighting their importance in the holistic care of individuals with demen-
tia.

o An integrative reminiscence program, evaluated through a quasi-experimental design,
demonstrated positive effects on 42 elderly individuals with dementia.

Participants in the treatment group experienced noteworthy enhancements in depres-
Memory ther- P BroHp €xp Y P

apy sive symptoms, self-acceptance, interpersonal relations, autonomy, and environmental[61]

mastery after completing the 10-session program.
o In contrast, the control group did not exhibit similar levels of improvement, highlight-
ing the distinct advantages of integrative reminiscence therapy.

J Despite high-quality spaces such as private apartments and dining areas, the overall
layout of the facilities was found to impact resident activities.
Establishing inclusive environments within residential care facilities is essential for
improving care standards and fostering independence among elderly individuals. [63]
This plays a pivotal role in maximizing their overall well-being and quality of life.

J A strategic approach to environmental design has the potential to improve residents’
quality of life and well-being by promoting engagement and autonomy.

Environmental
design impact

] Reminiscence therapy has shown potential benefits for individuals with dementia, yet
its effects are variable and inconsistent.

J Variations in cognitive function, communication, quality of life, and mood enhance-

ments have been noted, with outcomes influenced by factors such as the setting (care

home versus community) and the type of therapy (individual versus group).

Quality of life improvements are more promising in care homes, while individual

therapy, such as creating life storybooks, shows potential for person-centered care.

Tailoring remi-
. [ ]
niscence ther-

apy

[69]

J Joint reminiscence groups involving family members alongside dementia patients
have shown smaller effects in larger studies.
. Standardized manuals and training are crucial to develop common approaches, recog-

nize therapy functions, and ensure effective implementation across diverse settings
and modalities of reminiscence therapy.
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[ )
Evidence-based
standardized
protocols .

A comprehensive review of 22 studies involving 1972 participants sheds light on the
potential benefits of reminiscence therapy in dementia care.

The results underscore the beneficial impacts of reminiscence therapy on aspects such

as quality of life, communication, depression, and cognitive function in individuals
undergoing this treatment. [57]
These differences highlight the essential requirement for standardized methods to im-
prove the overall efficacy of reminiscence therapy across various care settings.

Enforcing standardized protocols can result in enhanced psychosocial outcomes and

an improved quality of life for individuals coping with dementia.

Environmental
intervention
impact

Spatial design features like open layouts, small facility sizes, mealtime interventions,
and therapeutic gardens play a crucial role in promoting positive social interaction
and enhancing well-being among residents in dementia care facilities. These features
create environments that support residents’ social engagement, navigation ease, din-
ing experiences, and access to nature, contributing to a higher quality of life in such
settings.

[64]

Social interac-
tion promotion

The research investigated how group reminiscence therapy influenced depression lev-
els and life satisfaction among elderly veterans residing in veteran homes in Taiwan.
Following an 8-week program, participants receiving reminiscence therapy exhibited
marked reductions in depression levels and reported higher life satisfaction compared
to those in the control group.

These findings highlight the potential effectiveness of reminiscence therapy as a bene-
ficial intervention for improving mental health outcomes among institutionalized
older adults.

[59]

Therapeutic o
consistency
framework o

A review of 22 heterogeneous studies on reminiscence therapy in dementia care re-
vealed a lack of consistency and a clear theoretical framework.

Despite identifying 13 therapy components, common elements such as “memory trig-
gers” and “themes” did not consistently show beneficial effects. [70]
The review emphasizes the importance of establishing more standardized content, de-
livery methods, and theoretical underpinnings for reminiscence therapy in dementia

care to enhance its effectiveness.

Designing ther- o
apeutic envi-
ronments

Incorporating nostalgia in dementia care home design can lead to significant psycho-
logical benefits, including improved self-esteem, social cohesion, and feelings of con-
nectedness among residents.

This approach proposes using memories and archetypical elements therapeutically to
develop environmental solutions tailored to dementia care units, offering a new per- [58]
spective on interventions and interior design in care homes.

Utilizing nostalgia in design, care homes can potentially establish more nurturing and
fulfilling environments that positively influence the well-being and quality of life of
individuals with dementia.

Therapeutic vir-e
tual reality de-
velopment

Based on an extensive literature review, a conceptual framework named the 4Is model
(Immersion, Interaction, Imagination, and Impression) has been devised for virtual re-
ality reminiscence therapy in dementia care.

The pilot test of Virtual Reality-Reminiscence Therapy using the 4Is model showcased

its potential to enhance conditions for dementia patients, signaling a promising ave- [71]
nue for further development and application in therapeutic treatments.

The 4Is model offers a structured framework for designing and implementing virtual
reality interventions that target reminiscence therapy, contributing to advancements

in dementia care and treatment strategies.

6. Homelike Atmospheres

Creating a sense of comfort and familiarity is essential for developing living environ-
ments suitable for individuals with dementia. Research on housing choices and design
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considerations for dementia patients, based on interviews with 22 care home managers in
the UK, indicates that the selection of a care facility is closely tied to the perceived ambi-
ance of the setting. Some residents prefer a homely and tranquil environment, while oth-
ers prefer a livelier atmosphere. The study’s findings emphasized that a harmonious blend
of appropriate care standards, a conducive atmosphere, and well-crafted design elements
are essential for creating a supportive environment for individuals with dementia [72,73]

The significance of homelike characteristics in dementia-friendly design is under-
scored. The review emphasizes that the spatial organization of care environments should
facilitate a smooth transition from public to private spaces, aiding residents in adapting
more swiftly to their new surroundings. Specific design strategies, such as integrating
homelike furnishings and décor in communal areas, utilizing ADL kitchen units, and cre-
ating informal activity spaces, were identified as contributing to a familiar, comfortable,
and engaging atmosphere for individuals with dementia. These design elements are noted
to enhance residents’ sense of autonomy and independence, ultimately enhancing their
overall quality of life [73].

When designing inpatient care facilities for seniors with dementia, special consider-
ation should be paid to the arrangement of floor plans. Researchers found that a homelike
spatial arrangement, including a gradual transition from public to private areas, can sig-
nificantly improve wayfinding and adaptation for dementia residents. Additionally, stra-
tegically placing common areas like living rooms in visible and accessible locations along
pathways can further contribute to a recognizable and easily navigable environment [39].
Table 6 presents recommendations for creating homelike atmospheres in dementia-

friendly environments.

Table 6. Comparative analysis of homelike atmospheres in dementia-friendly design.

Aspect Recommendation Study

Atmospheric Prefer- .
ences Analysis

The atmosphere of a care home plays a pivotal role in residents’ preferences, rang-
ing from homely and relaxed to dynamic and engaging.

Creating an enabling environment for dementia residents involves integrating ap-
propriate care levels, fostering a positive ambiance, and implementing top-notch
design elements within the facility.

Customizing the care home environment to align with the diverse needs and pref- [72]
erences of residents is crucial for fostering well-being, engagement, and quality of
life among individuals with dementia

A carefully designed and conducive atmosphere can enhance residents” comfort,
sense of security, and overall satisfaction with their living environment in a care
home setting.

Smooth Spatial
Transitions .

Smooth transitions between public and private spaces facilitate better adaptation
for dementia residents.

Incorporating homelike furniture, ADL kitchen units, and informal activity spaces
in common areas creates a familiar, comfortable, and engaging atmosphere for resi-
dents.

These design components play a role in fostering a feeling of normality, autonomy,
and holistic well-being among individuals with dementia.

The thoughtful integration of such features supports residents’ daily activities, pro-
motes social interaction, and enhances their overall quality of life in care home set-
tings.

Spatial Sequencing

A homelike spatial sequence, characterized by a gradual transition from public to
private spaces, plays a crucial role in improving wayfinding and adaptation for ~ [39]
residents with dementia.
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Strategically locating common areas like living rooms along this spatial sequence
in visible and accessible positions enhances familiarity and legibility within the en-
vironment.

These design strategies promote independence, reduce confusion, and enhance res-
idents’ sense of comfort and security in navigating their living spaces.

Employing these spatial sequences and strategic arrangements can cultivate more
nurturing environments for individuals with dementia, resulting in enhanced qual-
ity of life and well-being.

Enhanced Living
Environments

Studies have shown that homelike interior design in care facilities enhances resi-
dents’ engagement in self-initiated activities and promotes group participation.
Critical aspects like individual rooms, aesthetically pleasing interiors, garden ac-
cess, and multisensory rooms were greatly appreciated by both staff members and
relatives of residents.

The presence of these design elements contributes to a sense of comfort, autonomy, [74]
and well-being among residents, while also positively impacting the overall care
experience for staff and family members.

Homelike interior design not only improves the physical environment but also fos-
ters a supportive and inclusive atmosphere that benefits residents, staff, and fami-
lies in dementia care settings.

Improved Activity
Engagement

Converting a conventional nursing home into a more homely setting resulted in
heightened spontaneous interactions and self-initiated activities among residents.
Residents in the homelike setting spent more time in communal areas, demonstrat-
ing higher levels of social engagement, interaction with peers, and a sense of inde-
pendence.

The shift towards a homelike environment not only improved residents’ quality of
life but also fostered a more vibrant and socially connected community within the
care facility.

[73]

Design Impact Eval- *
uation

Research underscores the significance of homelike environments, functional modi-
fications, and building layouts in nursing homes, despite their lower ranking in ~ [76]
National Health and Medical Research Council evidence assessments.

7. Environmental Cues

Environmental cues are crucial in developing dementia-friendly settings that en-
hance the well-being, autonomy, and day-to-day functioning of individuals with demen-
tia. Incorporating visual cues such as contrasting colors and clear signage, olfactory cues
like familiar scents, auditory cues such as calming music, and tactile cues like textured
surfaces can significantly improve the daily experiences of those with dementia. Moreo-
ver, integrating dementia-friendly principles into residential, neighborhood, and commu-
nity environments promotes inclusivity and accessibility, creating a supportive ecosystem
for individuals with dementia and their caregivers.

7.1. Signage

Effective signage is crucial for facilitating wayfinding, especially in environments ca-
tering to individuals with dementia, where diverse forms of support are necessary for
independent navigation. One significant challenge is balancing the individuality of sign-
age, tailored to the unique cognitive and perceptual needs of each person, with its univer-
sality to ensure broad applicability across diverse populations. Cultural variations in sign-
age comprehension and response must also be considered during framework develop-
ment [77]. Combining pictorial elements with simple, easily recognizable language, such
as using the word “toilet” alongside a universal picture, enhances wayfinding effective-
ness. Signage should be visually appealing and harmonious with the environment
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without compromising its primary purpose of facilitating wayfinding for individuals with
dementia. Additionally, exploring interactive signage with audio cues or touch-sensitive
displays shows promise in enhancing effectiveness [77].

Clear and legible signage featuring highly contrasted lettering and universally un-
derstood imagery, like an old-fashioned phone, minimizes confusion and promotes inde-
pendence. Proper signage placement, such as mounting at eye level just above handrails,
ensures visibility and recognition for individuals with dementia, further facilitating way-
finding [78].

Contrasting color schemes integrated throughout the environment play a crucial role
in enhancing recognition and independence, especially concerning mobility and personal
hygiene activities [79]. Clear ward signage, incorporating both text and pictures, not only
assists patients in locating essential areas but also promotes independence in self-care
tasks, thereby reducing reliance on staff assistance [80]. Additionally, the aesthetic appeal
of dementia-friendly design elements, such as contrasting colors and identifiable memo-
rabilia, has a positive impact on staff morale and patient interaction, contributing to a
supportive and empowering environment [81].

The integration of contrasting colors and clear signage is indispensable in dementia-
friendly design. Not only does it promote independence and reduce agitation among in-
dividuals with dementia in acute hospital settings, but it also significantly enhances their
overall quality of life. These design considerations emphasize the significance of custom-
ized environmental interventions that address the unique requirements of individuals
with dementia, thereby creating a more inclusive and supportive care environment [80].
Table 7 provides a comparative analysis of signage in dementia-friendly design, offering
insights into effective strategies for enhancing wayfinding in care environments.

Table 7. Comparative analysis of signage in dementia-friendly design.

Aspect

Recommendation Study

[ ]
Contrasting Colors

Promotes recognition and independence, particularly in mobility and personal hy-

. o [79]
giene activities.

Positive Staff Inter-
action

Enhances patient morale and interaction, contributing to a supportive and empow-
ering environment.

[81]

Signage Evaluation
Framework

Workshops held in Sydney and Edinburgh engaged 28 participants and utilized
the “world café” approach as a component of a broader initiative aimed at devel-
oping a framework for evaluating signage in dementia care.

Following the workshops, a three-round Delphi process involving 38 participants
was implemented to refine and validate the proposed framework.

The study identified unresolved issues within the framework, highlighting the [77]
need for further refinement and testing to ensure its effectiveness in assessing sign-
age in dementia care environments.

Combining workshop insights with the Delphi process allowed for a collaborative
and iterative approach to developing a comprehensive and practical signage evalu-
ation tool tailored to the needs of individuals with dementia.

Staff Feedback

Integrating five core design themes—distinct color contrasts, easily understandable
signage, supportive staff interactions, reminiscence elements, and designated activ-

ity spaces—demonstrated a beneficial influence on patient engagement, well-being,
and daily participation. [80]
The audit scores revealed that the ward’s design effectively promoted various as-

pects of patient care and security, reflecting the importance of thoughtful design in
healthcare settings.
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Design elements such as contrasting colors and clear signage contributed to im-
proved wayfinding and communication, enhancing the overall patient experience
and reducing stress.

Positive staff interaction and the presence of memorabilia and activity rooms cre-
ated a more personalized and engaging environment, fostering a sense of comfort
and familiarity for patients in the ward.

Cue Salience and
Memory

Place learning in older adults is significantly influenced by the salience and com-
plexity of visual cues within an environment.

Salient cues play a crucial role in improving place learning curves, with complex
salient cues showing greater effectiveness compared to simpler ones.

On the other hand, non-salient cues may not offer adequate information for con-  [42]
sistent navigation and spatial orientation.

The strategic and purposeful placement of salient visual cues is essential for facili-
tating effective wayfinding and navigation among older adults, contributing to

their overall spatial awareness and independence.

7.2. Olfactory Cues

Olfactory cues, or the utilization of scents and fragrances, have garnered increasing
attention in the design of dementia-friendly environments. Studies indicate that olfactory
stimulation can elicit strong emotional responses, activate autobiographical memories,
and potentially improve well-being for individuals with dementia [62]. The well-docu-
mented connection between olfaction, memory, and emotion is rooted in brain anatomy.
Information from the sense of smell is initially processed by the olfactory bulb and subse-
quently relayed to brain areas associated with associative learning, emotions, and
memory formation, such as the amygdala and hippocampus [82]. Functional magnetic
resonance imaging (fMRI) studies have revealed that the amygdala exhibits heightened
activation when individuals recollect memories triggered by olfactory cues in contrast to
visual stimuli [62].

The immediate connection between smell and the emotional-memory regions of the
brain could clarify why memories evoked by odors tend to be emotionally intense and
vivid compared to those triggered by other sensory inputs [83]. Diminished olfactory
function is frequently noted in individuals with dementia, often manifesting in the initial
phases of the condition. This decrease is linked to cognitive decline and alterations in
brain areas linked to Alzheimer’s disease pathology, suggesting the potential of olfactory
function as a biomarker for dementia [84]. Integrating olfactory cues into dementia-
friendly design holds significant promise. By strategically introducing familiar and pleas-
ant scents into the built environment, such as using olfactory-rich heritage items or aro-
matic plants [85], designers can create sensory-rich spaces that encourage reminiscence,
comfort, and a sense of belonging. Additionally, incorporating olfactory experiences into
object-handling sessions and reminiscence activities can further enhance the therapeutic
benefits of such interventions [86].

Aromatherapy and sensory interventions benefit dementia care by leveraging olfac-
tion’s emotional and memory ties [87]. Moreover, the therapeutic potential of objects’ ol-
factory properties is underscored, emphasizing the significance of distinctive heritage
items with recognizable odors, such as shaving cream from brands like Albany [88]. Such
items can spark curiosity, evoke personal memories, and facilitate meaningful conversa-
tions. Furthermore, smell is regarded as an intangible yet integral aspect of tangible her-
itage, fostering hedonic responses, deepening personal connections to artifacts, and en-
riching learning and enjoyment [43]. Table 8 illustrates a comparative analysis of olfactory
cues in dementia-friendly design, highlighting their potential impact on enhancing envi-
ronmental cues for individuals with dementia.
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Table 8. Comparative analysis of olfactory cues in dementia-friendly design.

Aspect

Recommendation

Study

Multisensory Envi-
ronments

Combining olfactory stimulation with visual, auditory, and tactile elements can re-
sult in immersive multisensory experiences.

These experiences can be tailored to specific themes or personal histories, enhanc-
ing engagement and sensory perception.

Integrating olfactory cues as part of multisensory interventions can contribute to a
more holistic and personalized approach in dementia care.

These strategies harness the potency of sensory stimulation to craft meaningful and
therapeutic encounters for individuals with dementia.

[89]

Aromatherapy and

Environmental Fra-
[ ]

Controlled use of essential oils or fragrances in common areas or activity spaces
can help create either a calming or stimulating atmosphere, which may influence
mood and behavior positively.

A study involving lavender and bergamot essential oils in a residential care facility

[90]

grancing demonstrated their calming effects on residents with dementia, leading to reduced
agitated behaviors and improved sleep quality.
J Lavender aromatherapy demonstrated a beneficial impact on the quality of sleep
Sleep Quality and mitigated sleep disruptions among individuals with dementia residing in [91]

long-term care facilities.

Olfactory-Rich Ob- *

jects

Incorporating objects with distinct and recognizable odors, such as heritage items
or personal belongings, can trigger curiosity, facilitate meaningful conversations,  [88]
and promote personal connections

7.3. Aural Cues

Auditory cues play a crucial role in dementia-friendly design, providing sensory
stimulation that effectively engages individuals living with dementia, particularly in ad-
vanced stages of the condition [92]. Research has been highlighted on how audio stimula-
tion can enhance attention, comprehension, and concentration in this population [93].

One innovative approach that utilizes auditory cues is the AMuSED (Audio and Mul-
tisensory Stimulation for Engagement and Dementia) toolkit [94]. Various audio elements
such as recordable sound buttons, singalong CDs, and sound effect machines are incorpo-
rated into this toolkit. Reminiscence experiences are enhanced by combining auditory
cues with visual and other sensory stimulations, and the toolkit also includes QR code
cubes, recordable photo albums, and mystery boxes for a multisensory approach.

Implementing a parametric speaker in a communal area of a residential care facility
to generate tailored acoustic environments for individuals with dementia resulted in a
reduction in behavioral and psychological symptoms such as wandering and agitation
during listening sessions. This technology provides customized auditory stimulation
without disrupting other residents, showcasing benefits for both patients and caregivers
alike [95].

Positive effects on reducing anxiety, inhibition, and some behavioral problems in de-
mentia patients have also been shown by music therapy and individualized music listen-
ing [96]. Additionally, agitation during mealtimes can be reduced by clear auditory cues
like clocks and signs with meal timing information [97]. Table 9 outlines recommenda-
tions for aural cues in dementia-friendly design, offering guidance on utilizing sound el-
ements to enhance the environment for individuals with dementia.
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Table 9. Comparative analysis of aural cues in dementia-friendly design.

Aspect Recommendation Study
J Personalized music playlists and familiar sounds greatly engage dementia patients,
showcasing the effectiveness of tailored auditory interventions.
o These findings underscore the potential of personalized auditory experiences in de-
signing dementia-friendly environments that promote well-being and engagement.
Auditory engage- e Tailored auditory interventions, such as customized music and familiar sounds, Can[ 92]
ment substantially improve the quality of life and emotional well-being of individuals

with dementia.

. Incorporating personalized auditory elements in care settings holds promise for im-
proving mood, reducing agitation, and fostering positive experiences among de-
mentia patients.

J Non-pharmacological interventions like AMuSED offer innovative multisensory
stimulation, including aural cues, to reduce agitation and passivity in individuals
with dementia.

. These interventions are designed to boost involvement and interpersonal interac-
tion, ultimately enhancing the quality of life for PLWD.

o AMuSED and similar approaches highlight the importance of non-pharmacological [94]
strategies in managing behavioral symptoms and promoting well-being in demen-

Innovative non-
pharmacological

tia care.

° The incorporation of multisensory stimulation, including aural cues, can lead to
meaningful and positive experiences for individuals with dementia, contributing to
their overall quality of life.

. Auditory cues like active music therapy and personalized music listening demon-
strated limited effectiveness in alleviating behavioral and psychological symptoms
among individuals with dementia, highlighting the need for additional research on
music-based interventions.

Limited impact

[96]

] The personalized music program MUSIC & MEMORY has been proven to decrease
the utilization of antipsychotic and anxiolytic medications among long-term nurs-
ing home residents diagnosed with Alzheimer’s disease and related dementias.

J Implementation of MUSIC & MEMORY also leads to a decrease in behavioral prob-
lems among these residents, contributing to an overall enhancement in the quality
of care provided.

These findings highlight the potential of personalized music programs as non-phar-[98]
macological interventions to improve the well-being and management of symp-
toms in individuals with Alzheimer’s and related dementias.

J Incorporating individualized music interventions like MUSIC & MEMORY into de-

mentia care protocols can lead to significant improvements in medication manage-

Medication reduc-
tion

ment and behavioral outcomes, ultimately enhancing the overall quality of life for
residents.

o The introduction of a parametric speaker with customized music notably decreased
the behavioral and psychological symptoms associated with dementia among the
residents.
Parametric speaker o This method exhibits potential for enhancing the quality of life for individuals with [95]
dementia while simultaneously easing the burden on caregivers.
] Employing personalized music via a parametric speaker signifies a non-pharmaco-
logical intervention that holds promise for enhancing outcomes in dementia care.

Technology innovations enhance comprehension and emotional regulation, utiliz-
ing audio cues tailored to individual preferences for peaceful environments and  [93]
task facilitation in dementia care.

Auditory adapta-
tions
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7.4. Tactile Cues

Integrating tactile components into the layout of living spaces for individuals with
dementia can offer crucial hints and stimulation. The texture and designs of flooring play
a substantial role in influencing the walking experience and stability of those with demen-
tia. Utilizing small patterns and low-contrast carpets with level-loop or pile textures can
decrease walking duration and accidents, as individuals with dementia tend to walk at a
slower pace on pile-textured carpets. This indicates that the thoughtful selection of floor
coverings can improve safety and mobility among this demographic [99].

In addition to flooring, the texture and warmth of fabrics can contribute to creating a
sense of security and comfort, assisting individuals with dementia in focusing on their
activities. Furthermore, interactive textiles that evoke familiar connections and incorpo-
rate advanced technologies can be more accessible to elderly individuals, whether they
have cognitive impairment or not [100]. By including sensory-rich elements like textured
fabrics, one can establish a familiar and captivating setting that encourages multisensory
engagement for those with dementia. Scholars have highlighted the importance of com-
bining tactile elements with other sensory aspects like sounds and familiar connections to
create a deeply engaging multisensory experience [100-103].

Personalization and customization of interactive textiles also play a key role in de-
mentia-friendly design. Customizing textiles with varied textures, material selections, and
designs can maximize user satisfaction for people with dementia [103]. However, the lit-
erature also highlights the challenges associated with a highly personalized, ultra-custom-
ized approach, which may pose difficulties for scalable production [104]. Overall, the re-
search emphasizes the importance of tactile cues and multisensory elements in creating
comfortable, familiar, and engaging environments for individuals living with dementia.
Table 10 outlines recommendations for tactile cues in dementia-friendly design, focusing
on enhancing tactile experiences for individuals with dementia.

Table 10. Comparative analysis of Tactile cues in dementia-friendly design.

Aspect Recommendation Study

Sensory stimulation

Sensory stimulation, when applied in structured and spontaneous settings along-

side care situations, proves to be a potent tool for caregivers.

The success of sensory stimulation programs relies on thorough assessment, effec-

tive activity planning, efficient resource management, and a deep understanding of [99]
sensory stimulation techniques.

Proper implementation of sensory stimulation techniques can enhance engagement,
communication, and overall well-being among individuals receiving care.

Multisensory As-
pects

Textiles engage all primary senses, providing a rich visual experience through tex-

ture, color, and light, enhancing environmental aesthetics.

The tactile qualities of textiles offer haptic and bodily experiences, promoting sen-

sory stimulation and tactile engagement. [100]
Personalization of textiles allows for the integration of low-tech and high-tech ele-
ments, creating a customized sensory experience aligned with individual prefer-

ences and needs.

Softness and com-
fort

Neutral, plain, soft fabrics can soften acoustics and light, creating a warm and calm
atmosphere. [101]
Textiles promote feelings of safety and relaxation.

Sensory-rich ele-
ments

Sensory-rich elements like textured fabrics can create a familiar and engaging envi-
ronment that promotes multisensory stimulation. [102]
Tactile objects should be combined with other sensory elements.
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Sensory textile

The creation of sensory textile objects for individuals with advanced dementia is

being focused on by designers, aiming to support positive well-being and shared
experiences. [103]
These textiles are intended to be transitional and transformational objects, provid-

ing comfort and symbolizing memories even after the person’s death.

Service integration

Smart textiles are evolving beyond material properties to include service ecosys-
tems, urging collaboration among developers and providers. Ultra-personalization [104]

opportunities arise from the body’s role, personalization degree, and prototyping
process, enhancing well-being applications.

7.5. Gardens and Outdoor Spaces

The impact of gardens and outdoor spaces on the well-being of individuals with de-
mentia in care facilities has become a focus of growing research interest. Although quan-
titative studies, despite their limited quality, have suggested a link between using gardens
and reduced agitation levels among dementia patients, findings on the effectiveness of
horticultural therapy in managing physical and verbal aggression are mixed [105,106].

Qualitative investigations have uncovered several crucial themes regarding percep-
tions and experiences related to gardens among individuals with dementia, their caregiv-
ers, and facility staff. These themes encompass how the garden is utilized, the types of
interactions facilitated, perceived impacts and benefits, mechanisms underlying these ef-
fects, and identified challenges such as safety concerns and limited staff availability for
outdoor activities [47,107].

Furthermore, there is a general agreement on the importance of incorporating de-
mentia-friendly environment (DFE) principles into garden designs within care settings.
These principles highlight elements such as orientation, accessibility, socialization oppor-
tunities, stimulating activities, sensory engagement, triggers for reminiscence, safety pro-
tocols, and sustainable practices. Adhering to DFE guidelines has the potential to amplify
the therapeutic value of outdoor spaces for individuals with dementia, promoting a tran-
quil, interactive, and meaningful outdoor experience [108].

The gathered evidence emphasizes the beneficial effects of gardens and outdoor
spaces on the well-being of individuals with dementia, especially in reducing agitation
and enhancing overall quality of life [106]. Table 11 provides a comparative assessment of
gardens and outdoor areas within dementia-friendly design, providing valuable insights
into effective approaches for developing therapeutic and accessible outdoor environ-
ments.

Table 11. Comparative analysis of gardens and outdoor spaces in dementia-friendly design.

Aspect

Recommendation Study

Promote Outdoor
Engagement

The study on a new dementia-friendly gardens indicated a non-significant de-
crease in Neuropsychiatric Inventory scores among participants.

Positive feedback and reduced rates of falls were observed following the imple-
mentation of the garden.

Despite these positive outcomes, the usage of the garden by residents remained rel-
atively low during the study period.

[109]

Therapeutic Gar-
dens

Horticultural therapy and garden settings offer a range of benefits such as pain re-
duction, improved attention, and stress relief.

These interventions also help modulate agitation, reduce medication use, and con-
tribute to falls prevention among long-term care residents.

The combined effects of these advantages indicate a potential improvement in the
overall quality of life for individuals living in long-term care facilities.

[110]
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Integrating horticultural therapy and establishing accessible garden areas can
greatly enhance the well-being and daily experiences of residents in long-term care
facilities.

Horticultural Ther-
apy Utilization

Sensory gardens and horticultural therapy demonstrate a positive impact on re-
ducing agitation levels and promoting activity among dementia patients.
Horticultural therapy is widely accepted and proves to be effective in enriching
and stabilizing emotions, adding significant value to dementia care programs.

[111]

Caregiver Well-be-
ing

The study investigated the influence of horticultural therapy on depression and
caregiver burden among caregivers of individuals with dementia. While depres-

sion levels slightly rose in the control group, the experimental group that received [112]
horticultural therapy exhibited decreases in depression and enhancements in qual-

ity of life and caregiver burden.

Nature Engagement

Garden visits positively affected mood, social interaction, depression, and agitation
in dementia patients. Cognitive improvements were observed, particularly in at-  [107]
tention and orientation to time after garden visits.

Safety Measures

Models of dementia-friendly design implemented in home, community, and long-
term care settings can have a substantial impact on the well-being of individuals

with dementia by tackling issues such as unsafe navigation, risk of falls, and envi- [47]
ronmental stressors. These design approaches can improve safety, alleviate agita-

tion, and enhance overall quality of life.

Emotional Well-be-
ing

The garden, with partial facilitation from the researcher during intervention ses-
sions, encouraged involvement and reduced feelings of apathy among individuals
with dementia residing in the Residential Aged Care Facility. Qualitative results
suggested that the garden was effective in decreasing agitation levels.

[108]

Therapeutic Envi-
ronments

A systematic review of 16 quantitative studies examining gardening therapy and
therapeutic gardens for individuals with dementia revealed favorable impacts on
engagement, agitation, depression/mood, stress, and medication use. While there is[113]
increasing interest in this area, further empirical evidence and comprehensive de-

sign guidelines are required.

7.6. Socialization and Activity Spaces

Encouraging social involvement and inclusivity is a vital part of designing spaces
that are dementia-friendly. Scholars emphasize the significance of nurturing social con-
nections, interactions across generations, and community support in urban settings [114].
Engaging community members in lifelong learning, collaborative creation, and design can
establish conditions that promote brain health and overall well-being for those with de-
mentia. The design of long-term care facilities, including their accessibility, readability,
and layout, also significantly impacts positive social interactions [64].

Community programs that promote socialization and activities have shown positive
effects on individuals with dementia. They highlight the importance of effective social
interaction agencies, welcoming environments, collaboration, communication mediation,
and teamwork [115]. Living environment design can greatly affect the participation of in-
dividuals with dementia in enjoyable activities [116].

The physical setting and the range of activity areas play a crucial role in fostering
social engagement among individuals with dementia. Research indicates the benefits of
group exercise classes, emphasizing venue accessibility, socialization opportunities, and
staff expertise in dementia care [117]. Incorporating these factors into the design process
can greatly enhance the quality of life for individuals with dementia, emphasizing the
significance of using evidence-based methods in developing dementia-friendly environ-
ments. Table 12 provides a comparative analysis of socialization and activity spaces in
dementia-friendly design, offering insights into effective design strategies.
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Table 12. Comparative analysis of socialization and activity spaces in dementia-friendly design.

Aspect

Recommendation Study

Social Participation
o

The Leipzig study underscored the importance of urban design in reducing de-

mentia risk, emphasizing aspects like social inclusion, accessibility, and local recre-
ation. 109
The study advocated for community involvement in creating dementia-friendly en—[ ]
vironments, recognizing the potential of well-designed urban spaces to enhance

brain health and overall well-being.

Accessibility and
Proximity

Critical spatial design interventions that enhance positive social interaction in long-
term care facilities include aspects like physical environment, accessibility, and so-
cial networks.

Other critical factors include legibility, layout, staff-resident ratios, and care phi-
losophy within the facility.

These findings provide valuable recommendations for designing long-term care fa-
cilities worldwide, with the goal of enhancing residents’ quality of life and well-
being by carefully considering spatial factors.

[64]

Community-based
Programs and Social
Interactions

Community-based programs for people living with dementia (PLWD) underscore
both the beneficial and challenging aspects of social activities.

Positive aspects encompass efficient platforms for social interaction, naturalized
surroundings, cooperation, and facilitating social signals.

These elements contribute to achieving positive social outcomes and enhancing the
overall well-being of PLWD participants in community settings.

[115]

Physical Environ-
ment and Activity

Identifying technologies through collaborative efforts and testing them in diverse
living settings are pivotal steps in understanding their impact on activity participa-
tion and well-being.

Evaluating how the physical environment influences these factors is equally im-
portant for designing dementia-friendly spaces.

Recommendations in dementia-friendly design stress spatial considerations for so-
cialization and activity spaces, emphasizing the need to remove barriers and pro-
mote enjoyable activities for individuals with dementia.

[116]

Exercise and Sociali-
zation

Group exercise classes for individuals with dementia offer advantages such as in-
creased physical activity, decreased feelings of isolation, and improved mood and
cognitive functioning. [117]
The success of the program was attributed to key factors such as the accessibility of
the exercise venue, opportunities for social interaction, and the expertise of staff in

handling individuals with dementia.

Dynamic Public Ac-
cessibility

Individuals with dementia show a preference for remaining in their homes and
participating in public activities.

Accessibility in public spaces is a dynamic experience influenced by familiarity,
comfort, and individual motives.

. . . ., Lo . [118]
Challenges include technological, environmental, and cognitive barriers, impacting
socialization and activity engagement.

Designing public spaces must consider dementia experiences to enhance accessibil-

ity and support community living.

Virtual Reality (VR)
for Dementia

Using VR helped identify barriers and improvements for dementia-friendly out-

door spaces.

Iterative testing improved walk performance, although VR'’s limitations were [119]
noted. The study supports the use of VR in evaluating and enhancing environ-

ments for persons with dementia.

Inclusive Dementia
Engagement

Socialization and activity spaces for PLWD are emphasized, highlighting the need

12
for universal accessibility in public engagement tools like open houses. [120]
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Key recommendations include employing respectful communication, using clear
presentation materials, and creating comfortable physical settings to enhance
PLWD's participation and inclusion in community decision-making processes.

Social Participation

The study’s analysis of data from 325 participants across four countries highlighted
significant variations in out-of-home participation influenced by dementia diagno-
sis and country of residence.

This underscores the intricate relationship between cognitive status and environ-
mental factors in shaping social participation.

The research promotes the adoption of a strengths-based approach to tackle chal-
lenges encountered by older adults with dementia when engaging in community

[121]

activities.

8. Safety and Accessibility

Accessibility is another critical factor, addressing both physical and cognitive needs.
Well-defined pathways, sufficient access to paths, and the absence of steps can encourage
physical activity and engagement [122]. The availability of equipment like handrails,
wider corridors, and accessible activity rooms also supports mobility and independence
[73].

Comfort and safety are also key considerations. Flooring design is a critical compo-
nent, as it plays a vital role in preventing falls and injuries. Appropriate shock absorption
is essential, with a recommended vertical displacement of 3.5 mm or less during normal
walking [123]. Flooring materials with an elastic modulus ranging from 0.5 to 0.9 MPa, a
bottoming-out depth exceeding 5 mm, and a thickness exceeding 10 mm can offer an op-
timal combination of comfort and support. In addition to shock absorption, the surface of
the flooring is also an important consideration. Smooth, non-porous materials like vinyl
are preferred, as they are easy to clean and maintain, avoiding the accumulation of stains
from spills [124]. This is particularly important in dementia-friendly environments, where
spills of food, medicine, or other substances are more common. Importantly, the use of
strong detergents should be avoided, as they can create annoying odors and fumes. In-
stead, the flooring should be designed to be easily cleaned with water or mild detergents
[124].

Outdoor spaces are also an essential component of dementia-friendly design. Provid-
ing all-weather outdoor seating and accessible thresholds can also facilitate residents” use
of these spaces [125]. However, it is crucial to address staff and organizational concerns
about safety and visual accessibility to enable access to the outdoors. Beyond the physical
design, the overall layout and accessibility of the environment are also important consid-
erations. Principles of familiarity, legibility, and distinctiveness can also help orient and
engage individuals with dementia [120].

The home environment can have a considerable impact on providing support for in-
dividuals with dementia and their caregivers. Larger home environments can promote
safety, accessibility, and storage, while smaller environments may be more manageable
for family caregivers [126]. Single-story dwellings with no stairs can also improve acces-
sibility and supervision, reducing the risk of falls [127,128]. Table 13 presents safety and
accessibility recommendations for dementia-friendly design considerations.

Table 13. Comparative analysis of safety and accessibility in dementia-friendly design.

Aspect Recommendation Study
J Flooring materials with appropriate elasticity, stiffness, and thickness can help re-
Ideal Flooring duce fatigue and discomfort among healthcare staff. [123]

Effective shock absorption is crucial for minimizing falls and injuries, with a rec-
ommended vertical displacement of < 3.5 mm during normal walking.
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The ideal flooring attributes comprise an elastic modulus ranging from 0.5 to 0.9
MPa, a bottoming-out depth of over 5 mm, and a thickness surpassing 10 mm, un-
less the material is overly soft.

Smooth, Non-Po-
rous Surfaces .

Smooth and non-porous surfaces like vinyl are preferred in healthcare environ-

ments for their easy cleaning and maintenance, effectively preventing stains from

spills. [124]
It is advisable to avoid strong detergents as they can cause unpleasant odors and

fumes, which are undesirable in healthcare facilities prioritizing cleanliness and air
quality.

Elderly Color Per-
ception

Understanding visual impairments such as altered color perception is crucial for
addressing spatial difficulties among older individuals.

A literature review focused on creating evidence-based knowledge aims to design [129]
chromatic environments that enhance visual comfort and architectural perfor-

mance for this demographic.

Path Segment Selec-
tion

The study investigated how physical environmental characteristics of path seg-
ments influence walking for recreation and instrumental purposes.

Path segments with specific destinations along them were favored for instrumental
walking, emphasizing the importance of connectivity.

For recreational walking, longer, well-connected path segments without steps and [130]
with attractive views were preferred by participants.

Path segments leading to specific types of destinations were more likely to be used
for walking, highlighting the influence of destination types on walking behavior.
The length of path segments also played a role in recreational walking, with longer

segments being preferred by walkers.

Home Environment e

The research highlights the importance of home environment factors like dimen-
sions, state, arrangement, and ease of access for caregivers of individuals with de-
mentia, impacting their caregiving abilities.

Proximity between rooms emerged as critical for observation and navigation, facil
itating the management of care responsibilities.

Architectural features like property size and the presence of stairs influenced relo- [126]
cation decisions among caregivers, emphasizing the necessity for adaptable living
spaces.

Personalization of the home environment through familiar objects and considera-

tions for thermal comfort were strategies utilized to reduce confusion and improve
overall well-being in individuals with dementia.

9. Designing Optimal Spaces and Renovating Buildings

Developing dementia-friendly environments requires a methodical and deliberate
approach that caters to the distinct requirements of individuals with dementia. The initial
phase of this process is conducting a comprehensive needs assessment. This entails inter-
acting with dementia patients, their families, and caregivers to gain a deeper understand-
ing of the obstacles they encounter in their surroundings. By grasping their perspectives
and needs, designers can pinpoint critical design elements that will greatly enhance the
well-being and autonomy of individuals with dementia.

Optimizing wayfinding and orientation within the built environment is a crucial as-
pect of dementia-friendly design. This step involves incorporating prominent landmarks
and architectural features that serve as intuitive navigation cues for individuals with de-
mentia. Designers strategically place distinctive visual landmarks at decision points and
intersections to aid navigation, while coherent architectural differentiation is emphasized
to avoid long, repetitive corridors that can contribute to disorientation.

Enhancing sensory experiences is another critical aspect of creating dementia-
friendly environments. This phase emphasizes optimizing lighting strategies to promote
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the synchronization of circadian rhythms, involving the use of blue-enriched lighting dur-
ing daylight hours and warmer lighting during nighttime. Integrating olfactory cues, such
as familiar and pleasant scents, along with multisensory stimulation, creates a more en-
gaging and immersive environment for individuals with dementia, promoting positive
experiences and reducing anxiety.

Personalization and familiarity are key factors in creating environments that are sup-
portive for individuals with dementia. Designers can include elements from reminiscence
therapy and integrate familiar items such as personal belongings, household objects, and
sensory cues. Access to outdoor areas and therapeutic gardens designed according to de-
mentia-friendly principles can also enhance the overall experience, offering opportunities
for sensory stimulation, physical engagement, and social interaction.

Safety and accessibility are paramount considerations in dementia-friendly design.
Ergonomic design and assistive features, including non-slip flooring, handrails, and ac-
cessible bathrooms, ensure a safe environment for individuals with dementia. Wide hall-
ways, wheelchair accessibility, and assistive technology contribute to improved mobility
and independence.

Through adhering to this thorough process, designers can develop environments that
effectively cater to the needs of PLWD, fostering independence, mitigating anxiety and
disorientation, and ultimately improving overall well-being.

Figure 4 provides a visual representation of a step-by-step design process specifically
tailored for creating dementia-friendly environments. It outlines the key stages and con-
siderations involved in designing spaces that promote cognitive well-being, accessibility,
and safety for individuals with dementia. Figure 4 serves as a guide for architects, design-
ers, and healthcare professionals to follow a structured approach in developing spaces
that cater to the unique needs and challenges faced by dementia patients.

* Engage with dementia patients, families, and caregivers.

Step 1: Needs Assessment * Analyze existing research on dementia needs.

Step 2: Wayfinding and
Orientation

Step 3: Enhance Sensory
Experiences

Step 4: Personalization and
Familiarity

Step 5: Safety and
Accessibility

Step 6: Stakeholder
Engagement

* Identify key design considerations.

* Incorporate landmarks and architectural features.
* Ensure coherent architectural differentiation.
* Simplify navigation and minimize decision points.

* Optimize lighting for circadian rhythms.
* Use dynamic lighting systems.
* Integrate olfactory and multisensory stimulation.

* Integrate reminiscence therapy.
* Encourage personal memorabilia.
* Design residential-style living areas.

* Incorporate ergonomic design and assistive features.
* Provide non-slip flooring and accessible bathrooms.
* Balance safety and autonomy.

* Collaborate with experts and end-users.
* Conduct post-occupancy evaluations.
* Gather feedback for continuous improvement.

Figure 4. Step-by-step guide to dementia-friendly design.

Traditional care facilities often fail to adequately address the sensory, cognitive, and
emotional challenges faced by PLWD. This oversight frequently results in disorientation,
anxiety, and diminished autonomy among residents. Renovating these facilities with evi-
dence-based principles, such as personalized spaces, enhanced wayfinding, and sensory
stimulation, can transform them into therapeutic settings that promote well-being. By
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addressing critical issues like safety, accessibility, and social engagement, such renova-
tions not only create supportive environments for residents but also alleviate caregiver
stress and improve staff working conditions.

For instance, a study analyzing extensive renovations to a dementia care unit in the
United States revealed that implementing lighting enhancements, noise reduction
measures, camouflaged exits, and decentralized dining areas helped foster a homelike at-
mosphere. While these changes led to improved working conditions and perceived qual-
ity of life for residents, they demonstrated only limited improvements in residents” auton-
omy and activity levels. Although exit-seeking behaviors were reduced, aggressive and
vocal behaviors persisted, underscoring the complexity of achieving significant behav-
ioral changes through design alone [131].

Personalization of spaces has been found to significantly improve residents’ behav-
ioral, emotional, and cognitive states. However, the success of these designs depends on
addressing broader systemic challenges, such as high staff turnover, insufficient activity
programming, and resistance to change from families [132]. Long-term care environments
often exacerbate declines in sensory perception and cognitive engagement, highlighting
the importance of tailored designs that enhance navigation, social interaction, and cogni-
tive stimulation. Innovative models, such as the household design approach, which in-
cludes resident-accessible kitchens, flexible dining arrangements, and personalized
spaces, have been shown to foster a sense of home and improve overall resident outcomes
[133].

Evidence-based renovations must balance safety, emotional well-being, and func-
tionality. For example, integrating synchronized lighting strategies to align with circadian
rhythms, employing multisensory elements like familiar scents and textures, and provid-
ing access to outdoor therapeutic gardens can enhance cognitive and emotional well-be-
ing. Additionally, incorporating ergonomic designs, such as non-slip flooring, handrails,
and accessible bathrooms, ensures a safe environment that supports mobility and inde-
pendence.

Renovating dementia-friendly buildings is not merely an aesthetic undertaking but
a necessity for addressing the multifaceted needs of PLWD and their caregivers. Collabo-
ration between architects, healthcare professionals, and researchers can further advance
dementia care by designing environments that meet both therapeutic and practical re-
quirements [132,133].

10. Conclusions

This study explores the intricacies of crafting supportive and empowering environ-
ments for individuals with dementia, who encounter difficulties navigating unfamiliar
spaces due to cognitive limitations. One significant finding is the effectiveness of incorpo-
rating distinctive visual landmarks and structural variations along paths, which aids in
route learning and wayfinding. By avoiding monotonous, long corridors and introducing
memorable spaces as orientation nodes, individuals with dementia can experience re-
duced disorientation and anxiety while navigating their environment. Additionally, the
study highlights the critical role of lighting design in fostering well-being. Dynamic light-
ing systems, aligned with natural circadian rhythms, have shown promise in enhancing
visual perception and regulating sleep patterns for individuals with dementia. For exam-
ple, adjusting lighting to be brighter and bluer during daytime and softer and warmer at
night can meet their biological requirements, creating a home-like atmosphere that en-
hances their comfort and mental well-being. Furthermore, the integration of sensory ex-
periences such as olfactory cues, auditory stimulation, and tactile components has demon-
strated positive impacts. These multisensory interactions assist in triggering memories,
decreasing agitation, and boosting cognitive engagement in individuals with dementia,
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ultimately leading to an enhanced quality of life. Regarding safety and accessibility, the
study emphasizes the importance of features like non-slip flooring, handrails, and acces-
sible bathrooms. These elements not only mitigate risks but also promote independence
and dignity among individuals with cognitive impairments, allowing them to navigate
their living spaces with greater ease and confidence. The study’s detailed exploration of
design principles and strategies underscores the potential of intentional, dementia-
friendly environments to transform the lives of individuals with dementia positively. By
addressing specific needs such as wayfinding aids, lighting design, sensory stimulation,
and safety features, architects and designers can create environments that optimize the
well-being, safety, and independence of this vulnerable population, thereby reducing the
burden on caregivers and healthcare systems.
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