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ABSTRACT 

AN EXPLORATORY STUDY OF DESIGNING AN EVIDENCE-BASED DEMENTIA-

FRIENDLY OUTDOOR ENVIRONMENT FOR AN AGING RESIDENTIAL DISTRICT IN 

BEIJING, CHINA

Xuejin Zhuge 

University of Guelph, 2021

Advisor: 

Assistant Professor: Martin. J. Holland 

This study aimed to understand how people living with dementia interact within an aging 

community in China and recognize that a dementia-friendly community could promote 

healthy aging and contribute to social health. The study focused on a senior with 

dementia's daily activity spaces and networks in the Fangzhuang community in Beijing, 

employed a mix of qualitative approaches that included procedures for collecting 

observations of participant’s behaviors and testing his spatial cognitive capabilities. This 

study contributes to creating comprehensive design guidelines and aids in piloting 

community-based interventions when building a dementia-friendly community. The 

research demonstrates problematic situations, including unpredictable level changes 

and obstacles, monolithic layouts, and missing environmental cues. That people with 

dementia experienced when doing activities. The research concludes by providing 

corresponding design solutions and a checklist for building a dementia-friendly 

community in Beijing, China. 
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PROLOGUE 

 

My father was diagnosed with early to medium-stage Parkinson’s disease in early 

spring of 2019, and my mother experienced ischemic strokes during the period of the 

COVID-19 pandemic in 2020. They both have had early symptoms of dementia, such as 

memory loss, struggling to follow a conversation, challenges in planning daily tasks, 

mood changes, etc. Due to against coronavirus outbreak and locking down residential 

community, two weeks to three weeks of social isolation led to their mood and cognitive 

performance unpredictable degradation. Therefore, I decided to go back to China, take 

care of them, and accomplish my research study.  

Surprisingly, I did not realize that my parents and other seniors living with dementia 

experienced similar problematic situations in different communities in China before I 

came back. Meanwhile, I realized that Chinese researchers, urban planners, and 

designers who coped with the urban community environment for people living with 

dementia were very limited. There is a big gap between users and environmental 

researchers, urban planners, and designers. The aging population in the east of China 

will be unstoppable increase and is becoming a major threat to the future. It needs more 

professional researchers and designers to fill the gap and solve the current issues of the 

built environment. 

This research is to share my personal experiences, with an angel of a professional 

landscape designer and an angel of a caregiver, to Chinese urban planners and 

designers. After this research study, I heard from other seniors with dementia and their 

caregivers about their experiences and struggles. I am looking forward to helping them 
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communicate with other professional urban planners and designers to improve their 

built environments as dementia-friendly communities.



 

 

1 

 

1 Chapter I - Introduction  

1.1 Overview 

With an increasing aging population, dementia occurrences have become a major 

physical health and mental well-being issue for societies worldwide. Recently, China 

has become home to the largest population of patients with dementia in the world, 

approximately 25% of cases worldwide (Nichols et al., 2019). However, the accurate 

prevalence and incidence of dementia remain unknown due to the use of different 

sampling methods (Jia, et al.,2020). Generally speaking, the prevalence and incidence 

of dementia within China are roughly estimated to be 15.07 million people aged 60 

years or older with various types of dementia in 2020 (Jia, et al.,2020). This number will 

almost double to an estimated 23.3 million by 2030 (Xu, et al., 2017) and is estimated to 

become over 40 million by 2050 (Zhang, Clarke, & Rhynas, 2020). Despite improved 

access to health services, inadequate diagnosis for dementia, or patient refusal to see 

doctors because of traditional Chinese cultural value of hardiness is still common 

throughout the country. Therefore, the number of patients with dementia within China is 

presumably greater than the current presentational research data suggests. This 

underestimation of the prevalence of dementia occurrence may well lead to safety risks 

for people with dementia, including physical injury, increased psychological stress or 

mental health issues, or the possibility of those suffering from dementia becoming easily 

lost, disoriented, or confused by their environment. These potential risks led to 

numerous burdens on families, as well as challenge in health and social care services.  

At the national level, a host of strategies and policies concerning an aging populace has 

been made, and services for the elderly are considered urgent governmental priorities. 

In early 2021, the national government issued a series of new policies to support the 
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needs of the elderly, which expects to promote community-based health care services 

(Meng et al., 2020). Physical enhancements have become a priority for the Beijing 

government; it started renovating aging urban residential areas and upgrading 

infrastructures, such as utilities, transportation infrastructures, lifting devices such as 

elevators and escalators, pedestrian zones, and residential courtyard landscapes. 

However, neither the China Central Government nor any national Alzheimer's or 

Dementia organizations within China have made any national-level strategies and plans 

for dealing with dementia specifically (Quail et al., 2020). Unfortunately, this failure may 

increase the economic burdens on families who have a parent or loved one suffering 

from the disease in the immediate future. Currently, few health services and 

professional facilities are available to people living with dementia, and forecasting 

models estimate that over 90 percent of people with dementia (PWD) will remain living 

at home. Only patients with late-stage dementia or if those from high-income 

households are available to access long-term healthcare facilities or nursing homes that 

are specifically designed to assist those with this cognitive impairment (Zhang, Clarke, 

& Rhynas, 2020). This inequity of access and care requires that residential communities 

make aging-friendly renovations, including dementia-friendly and inclusive 

improvements, to the built environment. 

Poor environmental design can lead a person with dementia to experience unnecessary 

risks, including potentially increased injury, unwanted agitation, or aggressive 

responses to stimuli. A news report by the Hong Kong CNN (Griffiths& Wang, 2016) 

claimed that there were about 500,000 older adults who get lost in China every year, 

and people with cognitive impairment or dementia accounting for 25% of those 

numbers. Up to 72% of such people became lost because of memory loss issues. Rapid 

urbanization and immense changes in one's familiar surroundings have become 
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obstacles for people to recognize and effectively navigate the existing urban form. 

Conversely, a dementia-friendly environmental design – a set of non-medical treatments 

for dementia- has been indicated to improve cognition and reduce neuropsychiatric 

symptoms, especially in early-stage interventions. 

In spite of these findings for supporting design solutions, the community-based 

renovated outdoor environments in China have not yet considered the full spectrum of 

ailments that the elderly suffer. Few studies involved outdoor design concerns for the 

elderly in their communities, and fewer still were concerned with PWD groups and their 

living realms outdoor environments (Xinhuanet, 2020). Many renovated facilities thought 

only of the physical requirements required by the elderly, thus only concerns for 

improved handicap accessibility, increased frequency of seating areas, or having 

addressed the kinds of physical activity spaces available to the elderly. These design 

practices assume that all older individuals living at home would benefit from healthy 

aging into their late years or lose their capability and sit in the long-term health care 

facilities. People living at home with chronic physical pain or mental disorders, like 

dementia, have been largely ignored. New policies and outdoor design guidance are 

needed to reflect and resolve the requirements and the challenges of all older people 

when their health is deteriorating. These new policies could help seniors with dementia 

slow down their rapidly “shrinking” world and maintain independence for as long as 

possible. 

1.1.1 Research Goal and Objectives 

This study aims to address how to best prepare a dementia-friendly outdoor 

environment within an aging community in Beijing, to allow people with early to 

moderate dementia to live independently for a longer period of time and support their 

physical health and emotional well-being? 



 

 

4 

 

There are five objectives to this study; they are as follows: 

I. To refine the best design principles and methodologies from existing literature. 

This includes creating assessment tools with essential characteristics and 

features for dementia-friendly communities when implementing updated 

dementia-friendly design guidance. 

II. To select and determine the study area within a major urban center within China 

to assess the current services and facilities and the overall quality of the built 

environment available for an aging population. 

III. To document, detail, and investigate existing features within the urban 

environment that can facilitate and hinder movement within an aging community 

for people with dementia. 

IV. To identify potential principles and design recommendations and generate a 

dementia-friendly community environmental assessment tool to evaluate and 

critique current design practices with the needs of people with dementia and their 

caregivers. 

V. To provide design solutions and recommendations and contribute to an outdoor 

environmental design checklist for designing and tracking implementation of a 

dementia-friendly community. 

1.2 Types of Dementia 

1.2.1 Dementia Definition 

Dementia is a severe neurodegenerative disorder caused by different illnesses (Cao et 

al.,2020), including Alzheimer's disease, Vascular dementia, Parkinson's diseases 

dementia, dementia with Lewy bodies, etc. These most common subtypes of dementia 

cause cumulative and permanent mental disorder, cognitive and physical disabilities. 
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1.2.2 The Prevalence Rates for Different Types of Dementia in China and 

Symptoms 

According to the latest Chinese demographic data and major subtypes of cognitive 

impairment study in the Memory Clinic in Tianjin, China (Liu, et al., 2020), the main 

subgroups of cognitive impairment (CI) in China were Alzheimer's Dementia (AD) 

(38.33%), Mild Cognitive Impairment (MCI) (19.55%), Vascular Dementia (VaD) 

(8.57%), Frontotemporal dementia (FTD) (7.37%), and Dementia with Lewy bodies / 

Parkinson's Diseases Dementia (DLB/PDD)(5.91%). Each subgroup has specific 

characteristics, but some symptoms overlap (Table 1). 

Table 1. Major Subtypes of Dementia in China. (Source: Alzheimer's society, Types of dementia) 

SUBTYPES OF 

DEMENTIA 

SYMPTOMS 

AD 
• Memory loss; 

• Impaired judgment; 

• Hard to complete familiar tasks; 

• Confuse with time; 

• Difficulty in abstract descriptions or ideas; 

• Disorientation; 

• Hard to organize things or retrace steps; and 

• Depression 

MCI 
• Memory loss; 

• Struggle with reasoning, planning and problem-solving; 

• Easy to distract; 

• Hard to use the right word to describe something; and 

• Struggling to interpret an object in three dimensions, 
judge distances or navigate stairs 
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VAD 
• Memory loss; 

• Visuospatial skills; 

• Less fluent speech; 

• Slower speed of thought; 

• Difficulty in organization, planning and problem-solving; 
and 

• Mismanagement 

FTD 
• Depression; 

• Hard to draw attention; 

• Difficulty in organization, planning and problem-solving; 

• Personality and behaviors changes; 

• Lose interest in social activities, have less of a sense of 
humor; and 

• Lose sensitivity to physical or environmental stimulation. 

DLB/PDD 
• Visual impairment; 

• Struggle with planning, organizing and decision-making; 

• Hard to interpret 3D objects; 

• Memory impairment 

• Depression; 

• walking gets slower and less steady; and 

• Fatigue 

These symptoms are called behavior and psychological symptoms of dementia (BPSD), 

which constitutes a significant component of dementia syndrome. BPSD, as Table 1 

indicates, includes various disorders and impairments, such as agitation, activity 

disturbance, elation, disturbed mood or behavior, depression, apathy, disinhibition, 

visual impairment, and sleep or appetite changes (Cerejeira, et al., 2012).   Over 97% of 

people living with dementia have at least one symptom of BPSD, which results from the 

brain changes in relation to challenges of characteristics of the social and physical 

environment (Steinberg et al., 2008; Scales et al., 2018). With dementia development 

through the early to mid-stage, people gradually experience partial or all impairments 

(Table 1) because their deteriorated abilities are difficult along with with current 

environmental barriers. Existing literature explores sufficient stimulating environments 

https://www.parkinson.org/Understanding-Parkinsons/Symptoms/Non-Movement-Symptoms/Fatigue
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without being too challenging to the PWD, that could optimize their cognition. 

Furthermore, the levels of environmental complexity could determine the aging 

individual's cognitive skills, and could also impact whether people prefer to use the 

place, promote their social integration in the space, and optimize their lives (Cassarino, 

& Setti, 2016). 

1.3 Poor Urban Environments Experience of Dementia 

 Luo et al. ‘s (2020) population-based study states that the prevalence of dementia is 

increasing in the areas with higher levels of urbanization (>70%; Northam, 1979) within 

China. Yet, in high-income countries, people in the medium to high levels of 

urbanization are less likely to develop dementia than those living in areas with a low 

degree of urbanity (Cassarino, et al.,2018). The researchers presumed that 

environmental problems, such as overcrowded living conditions, air pollution, noise, 

inaccessible services and public spaces and chronic stress, might be the reasons to 

increase the prevalence and incidence of dementia within China compared to Western 

countries (Luo et al.,2020, Blackman et al.,2003; Power et al.,2016; Paul et al., 2019). 

A recent study revealed that inaccessible neighborhoods, unfamiliar and uncomfortable 

environments, unsafe streets, or substandard outdoor facilities could make people with 

dementia increasingly confused and disorientated. As a result, the elderly experience 

reduced confidence and feel increased anxiety with the outside world. Furthermore, 

these factors "shrink" their world of the PWD until they are not able to leave home 

unaccompanied (Duggan et al., 2008; Clare et al.,2014). 

In another parallel study, for a different ethnical community in the city of Chicago in the 

United States, explained that disadvantaged neighborhoods experience possible 

increased the risks of cognitive decline within their elderly. Conversely, abundant 
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neighborhood resources in white communities, such as community centers, schools, 

libraries, etc., and more physical activities have positive effects on cognitive capabilities. 

However, different language and cultural contexts might explain the different results 

(Clark et al.,2012). 

1.4 City Background and Site Selection 

1.4.1 City Background 

Beijing is the capital city of China with over 21.89 million people in 2021. Over 4.3 

million people in Beijing are 60 years old or older, and 2.9 million people are 65 years 

old and older. The demographic of people who are 65 years old and older make up 

13.3% of Beijing's total population, however, the looming problem is the fact that 

19.63% of the population of Beijing is 60 years old or older (The National Bureau of 

Statistics of the People's Republic of China, 2021). According to Huang et al. (2019) 

studied, the prevalence of dementia was 5.60% (95% CI 3.50–7.60) among the elderly 

aged 65 years and older. This figure suggests that approximately163,000 patients in 

Beijing suffered from dementia. Beijing is also a megacity with a high level of 

urbanization (86.6%, Textor, 2021).  As previously mentioned, the prevalence of 

dementia is increasing in the areas with higher levels of urbanization (>70%; Northam, 

1979) in China. This result may be higher due to increased dementia screening in 

Beijing. Thus, designing dementia-friendly living spaces in Beijing may become 

necessary to ensure these large numbers of patients are safe and can live independent 

lives for as long as possible within Beijing's urban environment. 
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1.4.2 Site Selection 

This research focuses on a large urban residential community with a sizable population 

of seniors; the Fangzhuang residential community is one of the most appropriate sites 

for study. The community, developed in 1985, is a large modernized residential 

community in the south of Beijing, consisting of five superblocks with approximately 

90,000 residents. It is one of the larger concentrations of seniors living in Beijing, with 

18,205 older adults, who make up 20.23% of the residents of Fangzhuang. Most older 

adults over 65 issue chronic health problems (Hao, Wang, & Liu, et al., 2018). 

Since 2020, some of the aging communities in the Fangzhuang residential community 

(Figure 1.1), have made outdoor environmental changes to be more age-friendly, 

including courtyard landscape renovations, the repaving of vehicle routes, and 

improvements to the pedestrian environment. In early 2021, the community held a start-

up phase of renovating aging urban residential areas in Beijing to act as an example of 

the best practices to show to other communities in Beijing. The Beijing government will 

complete renovations in all aging urban residential communities by the end of 2025. 
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The Fangchengyuan Yiqu is one of the residential blocks in the Fangzhuang 

Community, founded in 1992, and recently renovated in May of 2021. Located at the 

northern part of the community, with 5874 housing units and almost 20,000 residents. 

The participant of this study has lived here for over two decades. The outdoor 

environment of the Fangzhuang community was selected as a residential district for this 

Figure 1.  1 The Map of Fangzhuang Community. (The base map source: j.map.baidu.com/2f/Uwqc . 

Edited by:  Xuejin Zhuge) 

Fangchengyuan Yiqu 
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research, wherein the researcher followed the participant and observed his behavioral 

disturbances when doing shopping or other physical activities.  Fangchengyuan Yiqu 

residential block was selected as a detailed case. The researcher investigated the 

issues and problems of the outdoor activity places in the block. She described and 

provided the details regarding the potential risks of the outdoor environments that the 

participant met and explored feasible solutions which follow the dementia-friendly 

design principles, size from large community to small building complexes. 

1.5 Thesis Organization 

This thesis is arranged in seven chapters. Chapter One sets up the purpose of this 

research. It explains the types of dementia, the current conditions of people living with 

dementia in China, the relationship between different environmental stimulations and 

behavioral or psychological symptoms in dementia, and the reasons for choosing this 

site as a typical case study for developing a dementia-friendly community. Chapter Two 

reviews the existing literature and incorporates the definitions of dementia-friendly 

environment and design, outlines challenges of developing a dementia-friendly 

community, and identifies the design principles and solutions from published studies 

over decades. Chapter Three explains the methods and methodology used in the 

research. Chapter Four focuses on the participant and all other vulnerable groups living 

in the community, explaining how the participant and other seniors experience the urban 

outdoor environment in a specific community, why they use them, and how they feel, 

based on the five core urban elements. Chapter Five amends the design principles and 

solutions from published studies and contributes specific design principles and 

recommendations for an aging community in Beijing. Chapter Six to Chapter Eight 

provides the limitations of the research and possible further research; it also 

summarizes the potential contributions of this research to urban planning and design of 
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the cities in China and explains the benefits of using these principles and 

recommendations as guidance. 
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2 Chapter II - Literature Review  

2.1 Overview 

 Dementia is a severe neurodegenerative disorder caused by a host of different 

illnesses (Cao et al.,2020), including, but not limited to: Alzheimer's disease, vascular 

dementia, Parkinson's disease, and Lewy body disease. People living with these 

subtypes of dementia experience memory loss, struggle with familiar tasks, get lost in 

familiar surroundings, are difficult to communicate with, and often exhibit inappropriate 

behaviors. 

Generally speaking, changing an elderly person's lifestyle, such as exercising, 

increasing the amount and quality of sleep well, and staying mentally and socially 

healthy, will help patients slow the progression of symptoms and maintain their 

independence and autonomy.  The dementia-friendly physical aspects and social 

aspects within the neighborhood’s built environment have effectively responded to the 

needs of the daily lives of PWD, to help them enjoy outdoor activities and lead active, 

social lives. Although there have been updated aging-friendly outdoor environment 

design guidelines in designing more accessible and therapeutic residential landscapes 

for older people in neighborhood built environments or in long-health care settings, the 

work so far is not enough for users' real needs（Architectural Society of China, 2020）. 

For instance, there is a regulation within grading recommendation that the accessible 

routes with running slopes in green space should range from 5% to 20%. However, 

considering the safety requirements of seniors with dementia and other vulnerable 

groups, the main routes with running slope are not steeper than 5%. The grading 

requirement is more concerned about the problems of reducing earthwork costs, getting 

rid of standing water and designing for aesthetic needs, etc. 
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This chapter provides the research on design for dementia, including the definition of 

dementia-friendly environments, and dementia-friendly design; studies concerning the 

challenges of the built environment that PWD faced; and a summary of dementia-

friendly design principles. This literature review identifies significant themes in research 

and theoretical conceptualization dealing with the elderly and those with dementia and 

characterizes the current applicability of findings. It also contributes to the creation of an 

assessment tool to evaluate the built environment and to audit the feasibility of 

dementia-friendly design principles in Beijing in the next chapter. 

2.2 Dementia-friendly Environment and dementia-friendly design 

2.2.1 The Meaning of Dementia-Friendly Environment 

Even though many articles discuss the characteristics and elements of dementia-

friendly environments, the actual definition of dementia-friendly environments within the 

literature remains largely unaddressed or poorly articulated. Dementia friendly 

WYOMING (N.D.) interpreted the concept of dementia-friendly environment as physical 

environments, including internal and external places and spaces, which can promote 

independence and support well-being; have familiar surroundings; allow PWD easy 

access and finding their ways; support meaningful tasks; support participation in daily 

activities; promote safety, security, and comfort. 

Moreover, Davis et al. (2009, p187) state that the dementia-friendly environment: 

"is a cohesive system of support that recognizes the experiences of the person 
with dementia and a best assist for the person to remain engaged in everyday life 
in a meaningful way." 
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2.2.2 The Meaning of Dementia-Friendly Design 

The concept of dementia-friendly design was initially developed by the World Health 

Organization (WHO) which desired to create and promote age-friendly cities worldwide 

(Handley, Bunn & Goodman, 2017.) The term 'dementia-friendly communities' is a 

context-dependent definition, that has briefly been interpreted as an 'approach' to 

normalize dementia in society (WHO, 2012). In other words, it is a process that aims to 

optimize the performance of our physical and social environments for encouraging 

people with dementia to be actively involved in society, to access mainstream services, 

and to maximize independence in carrying out daily activities in the community as long 

as possible. 

In this study, the researcher refers to the latest studies and potential design 

recommendations of outdoor environments for people with dementia, to create an 

enabling physical environment, based on a participant's emotions and behavioral 

reactions in problematic situations, to contribute to a dementia-friendly design practice 

in Beijing. 

2.3 Challenges, Recommendations, and alternatives in design for 

dementia 

The majority of the dementia-friendly literature focusing on the built environment was 

published in 2011 or later, with most of studies originating from western, high-income 

countries. Conversely, few studies were concerned about generating a dementia-

friendly community to support PWD's daily lives in developing countries. 

People with dementia often have trouble with spatial organization, navigation, decision-

making, or problem-solving and fatigue easily. Additional symptoms include 
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disorientation, the loss of balance, and mental confusion. Most studies of design 

recommendations for dementia acknowledged these problematic situations. The 

problems can be affected by cognitive functions, levels of stress and anxiety, and 

physical functions. Meanwhile, these functional disorder and emotional changes are 

caused by a set of medical symptoms and external factors, such as short-term memory 

loss, impaired judgment, misinterpretation of depth perception, and noise sensitivity. 

Consequently, the PWD are easily distracted, disoriented, confused and ultimately lose 

their ability to navigate their way home and manage familiar tasks, or even have 

potential to cause personal injury (Mitchell et al.,2004; Mitchell & Burton, 2006; 

Sheehan et al., 2006; Blackman et al., 2007; Van Schaik et al., 2008). Hierarchy of 

street and space types, irregular grid forms, small blocks, natural areas and diverse 

land uses not only decrease PWD's cognitive impairment but reduce the steps of 

decision making, thus, easing a cognitive load (Burton et al., 2006; Wu et al., 

2017).Appropriate building organizations and street layout, familiar landmarks and 

street signs and furniture, distinctive pavement, text signage at proper locations, and 

clear and legible environmental cues all facilitate wayfinding performance to assist PWD 

to avoid losing their way and reduce the risks of injury (Mitchell et al., 2004; Sheehan et 

al., 2006; Blackman et al., 2007; Van Schaik et al., 2008). 

Moreover, people living with dementia commonly lose sensitivity to physical or 

environmental stimulation, such as visual impairment and hearing problems (Burton et 

al., 2006). This leads to a struggle to judge horizontal distances or surface level 

changes, preventing seeing small objects or low contrast print, and slow react sounds, 

and other sensory inputs. These are all risks of dementia, and, as a result, this 

increases the safety issues that are associated with leading to falls and road accidents. 

Meanwhile, the challenges of unsafe environments and an inaccessibility to familiar and 

safe environments also trigger emotional stress and anxiety.  The elderly may identify 
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these locations as unreliable or unfamiliar places and shrink their daily world 

progressively. Continuous and barrier-free pedestrian walkways; flat, non-slip paving; 

pedestrian crossing with audible cues for frail older adults, color and textural contrast 

signs; predictable view cues; or traffic-free shopping areas can assist PWD to reduce 

hazards and unhelpful stimuli on the roads and maintain their independent lives (Burton 

et al., 2006; Brorsson et al.,2013). 

A key message from these recommendations and alternatives was that it is valuable to 

care for people living with dementia and older adults with physical or mental issues. 

Furthermore, this can help Chinese urban planners and designers add to information in 

the assessment tools and design guidelines that evaluate the neighborhood built 

environment and develop a dementia-friendly city or town in China. 

2.4 Neighborhood Environments Design Principles 

Overviewing the prior section, we have understood the built environment as being able 

to facilitate or to hinder PWD's (or older adults’) wayfinding and cognitive accessibility. 

However, how do we to translate this form of knowledges around dementia-friendly built 

environment into practice, and categorize these key elements as a design guidance? 

And are there any design principles that can guide urban planners, designers, 

architects, and landscape architects to assess the built environment or helping renovate 

this kind of infrastructure for an existing aging-community? A review of literature and 

existing guidelines for dementia-friendly outdoor environmental design, shown in Table 

2 below, will help provide the development of the methodology and outdoor spaces 

design principles of dementia used in practice.
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Table 2 . Review of Outdoor Environmental Design for Dementia Literature 

AUTHOR(S) TITLE FOCUS 

GROUPS 

STUDY FOCUS DESIGN RECOMMENDATIONS FOR 

OUTDOOR AREAS AND DESIGN 

PRINCIPLES 

Brawley (2001) 
Environmental 

design for 

Alzheimer's 

disease: a quality-

of-life issue 

Older adults and AD 

patients 

Mobility problems 

and visual 

impairment 

Solutions: 1) outdoor light levels at night and daylight 

control; 2) appropriate materials for reducing glare 

and reflections; 3) helpful sensory stimulation in the 

middle- to late-stages of dementia; 4) therapeutic 

benefits of outdoor spaces and gardens; 5) designing 

outside spaces to accommodate many of the activity 

programs. 

Principles: 1) safety and security; 2) lighting and 

sensory stimulation. 
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Day & Calkins 
(1998) Design and 

Dementia 

All people with 

dementia 

Review of research 

on design and 

dementia, and 

practice in dementia 

care settings 

Solutions and recommendations: 1) simple building 

configuration is associated with resident orientation; 

2) the value of noninstitutional design features; 3) 

small-scale units or clusters; 4) signage; 5) visually 

emphasize different spaces; 6) reduce unhelpful 

stimulation, such as noise, more colors, exaggerated 

design; 7) interactive open design for more activities; 

8) visual contrast through bright lighting and high 

color contrast; 9) provide hierarchy types of spaces; 

10) loop path. 

Principles: 1) legible and simple building layout for 

wayfinding; 2) homelike environments; 3) distinctive 

and legible places; 4) signages and landmarks install 

for orientation; 5) reduce unhelpful stimulation; 6) 

Interactive open design; 7) enhance legibility or 

clarity of the environment; 8) safety. 
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Carstens 
(1985) Site Planning and 

Design for the 

Elderly: Issues, 

Guidelines and 

Alternatives 

Elderly Focus on older 

adults, and their 

outdoor activities. 

From macro level of 

site planning to 

detailed design 

Solutions: 1) formulating design: wayfinding, 

predictable space, space support social activities; 2) 

development pattern: neighborhoods and 

surrounding, patterns of neighborhood. 

Principles: 1) safety; 2) comfort; 3) accessibility; 4) 

negotiability;5) legibility and 6) distinctiveness 

 

Blackman et al. 
(2003) The Accessibility 

of Public Spaces 

for People with 

Dementia: a new 

priority for the 

'open city' 

People with 

dementia 

The issue of 

accessibility to 

public spaces and 

amenities 

Solutions: 1) familiar environment help orientation 

and reduce injury; 2) appropriate environmental 

features and behavioral cues need to be designed-in; 

3) avoid misleading or confusing; 4) environmental 

cues for navigation; 5) signs with simple information, 

considering fonts, colors and textures and materials; 

6) simple paving patterns with fine texture, less color 

contrast; 7) short, direct routes without dead ends 

and small explicit spaces without sharp corners; 8) 
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hierarchical streets. 

Principles: 1) creating familiar predictable, reliable 

environments; 2) calm and welcoming; 3) clear and 

legible surroundings; 4) safety; 5) comfortable; 6) 

accessible. 

Brorsson et al 
(2016) Being a 

pedestrian with 

Dementia: A 

qualitative study 

using photo 

documentation 

and focus group 

interviews 

Older adults with 

Alzheimer's diseases 

Identify problematic 

situations when AD 

use zebra crossings 

and identify how AD 

would understand, 

interpret and act 

when crossing 

roads 

Solutions: 1) traffic lights are important when AD 

crossing the road; 2) less traffic and congestion 

pedestrian streets; 3) traffic rules shall require all 

drivers to stop all pedestrians at unattended zebra 

crossing; 4) separate cyclists and pedestrian and 

make wider walkways. 

Principles: safety 

Brorsson(2013) 
Access to 

everyday activities 

in public space 

People with 

dementia 

Understand 

problematic 

situations in public 

Solutions: 1) access to everyday activities in public 

space; 2) familiarity with activities, spaces and 

places are important; 3) activities within an activity 
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Views of people 

with dementia 

space as 

experienced by 

community-dwelling 

people with 

dementia, and 

about how they 

meet these 

situations 

when doing 

everyday activities. 

Understand 

transactions 

between people 

with dementia and 

public space 

radius of home; 4) zebra crossings with traffic lights 

are important; 5) create uncomplicated, with short 

crossings and logical structure traffic situation; 6) 

reduce noise; 7) encounter small changes 

repeatedly; 8) sense of place 

Principles: 1) accessible and usability in public 

space; 2) stability and familiarity; 3) legibility; 4) calm 

and comfort; 5) safety and security; 6) inclusive. 

Burton et al. 
(2006) Inclusive urban 

design: Streets for 

life. 

All age groups, 

especially for people 

with dementia 

Inclusive and 

usable streetscape 

design for all 

members of society, 

Solutions: 1) maintaining or designing a hierarchy of 

familiar types of street; 2)long established 

streetscapes; 3) small scale changes 4)hierarchy of 

street types; 4) familiar elements and legible places, 
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allowing them to 

continue living at 

home if they want 

to. 

features and buildings; 5) small residential blocks 

and well connections; 6) irregular urban forms; 7) 

clearly visible, obvious and unambiguous functions 

and places; 8)distinctive edges; 9) simple, essential 

and unambiguous information at decision points; 10) 

wayfinding designs need to be considered more 

details; 11) small, informal, welcoming and 

understandable local open spaces with varied 

activities and features; 12) consider aesthetic and 

practical features; 13) mixed land uses 14)consider 

all primary and secondary services and facilities 

located within activity radius; 14)consider grading 

changes and safety issues; 15) recognizable building 

façade and entrances; 16) calm and welcoming feel; 

17)structures protect from harsh weather; 18) toilet , 

lighting and seating area are important; 19)clearly 

marked lanes; 20) well-maintained pedestrians, 

details need to consider PWD's capability; 

21)Considering wet and split; 22) Considering 

daylight and shadow. 
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Principles: 1) familiarity; 2) legibility; 3) 

distinctiveness; 5) accessibility; 6) comfort; 7) safety. 

Seetharaman et al 
(2020) The saliency of 

geographical 

landmarks for 

community 

navigation: A 

photovoice study 

with persons living 

with dementia 

persons living with 

mild-to-middle 

stages dementia 

Understand how 

PWD perceive 

neighborhood 

landmarks and 

identify 

characteristics that 

render these 

landmarks salient 

for outdoor 

navigation 

Solutions: 1) visual distinctiveness, which included 

physical characteristics, as size, shape, colors, 

material texture; 2) meaningfulness, which included 

subjective factors of personal and emotional 

significance that related the existing landmarks to 

participants’ pasts, mood, habits, and impacted on 

the memories of having dementia. Findings 

suggested that the landmarks or environmental cues 

should be designed for maximum legibility, 

recognizability, familiarity, and memorability. 

Principles: 1) distinctive; 2) legible and noticeable; 3) 

familiar; 4) recognizable; 5) memorable. 
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Halsall, B., & 
Macdonald, R. 

(2015) 

Design for 

Dementia: A guide 

with helpful 

guidance in the 

design of exterior 

and interior 

environments 

People with 

Dementia 

Exterior and interior 

environments that 

promote 

independence and 

enable 

people to live well 

with dementia 

Solutions:1) local landmarks as cultural symbol use 

in new designs; 2) reserve historical structures; 3) 

design recognizable room appearances; 4) 

stimulating landscapes; 5) biodiversity; 6) sense of 

place; 7) homelike place; 8) calm and reassuring 

environment; 9) hierarchy spaces; 10) define and 

soften the transition; 11) clear gateway; 12) easy 

visibility of destinations and entrances in obvious 

positions; 13) way finders; 14) simple, clear 

movement patterns 15) highlighted and identifiable 

entries; 16) clear lighting; 17) design consider 

physical impairment; 18) avoid using reflective and 

dark materials; 19) avoid arbitrary patterns; 20) 

clearly visible alternatives - lifts or ramps at an 

acceptable gradient; 21) reduce clutter and 

obstructions; 22) human scale; 23) increase green 

spaces; 24) helpful stimuli; 25) loop paths; 

25)stimulate engagement and participation; 26) 

visual accessible. 
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Principles: 1) familiarity; 2) distinctive environments; 

3) legibility; 4) accessibility; 5) comfortable and 

stimulating environments; 6) safety. 
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According to the studies in Table 2, different cultural contexts and urban fabrics 

performed various design recommendations and similar design principles. Additionally, 

the relationship between the built environment and dementia patients has been viewed 

from various perspectives and complex interdependencies, particularly within urban 

environments. PWD have to utilize various and integrated strategies to meet poor 

environmental issues in their everyday lives, which make them feel exhausted and 

unsafe. Designers and researchers tended to respond to all problematic situations that 

PWD have. However, this research would benefit from the involvement of PWD in the 

research as end-users, to assist the researcher to understand how PWD face their daily 

life challenges in built environment and how they interpret the environment for meeting 

their changed capability. Meanwhile, various studies indicate that how the neighborhood 

environments could be improved to address these complex problems. 

2.5 Summary 

The literature review began with defining a dementia-friendly environment and the 

expressing the meaning of dementia-friendly design. Additional research, orientation, 

safety, and accessibility in the neighborhood-built environment have been studied from 

the physical and psychological perspectives. The literature shows the relationship 

among symptoms in dementia patients and their problematic situations and environment 

and helps to understand the challenges and solutions of designing neighborhood 

environments and public spaces. 

Generally speaking, the solutions as found in the literature can be categorized into 

seven design principles: familiarity, legibility, safety, accessibility, distinctiveness, calm 

and comfort. 
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Several existing reviews of design solutions and principles from published literature 

have provided a useful starting point for evaluating the impacts of PWD experiencing 

the existing urban environment.  The research will refer to these design solutions and 

principles for assessing the built environment of the selected community.  
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3 Chapter III - Methods  

3.1 Overview 

There are some contradictory arguments between the available research and 

implemented practices or perceived over-idealization interpretation in China. In the 

medical field, scholars presumed that the incidence of dementia in the areas with high-

level urbanization correlated to the poor quality of the environment (Luo et al.,2020). 

However, in the environmental design field, Chinese architects and urban designers 

have not had a clear evidence-based solution to respond to these problematic situations 

in the public spaces for preventing dramatically increased occurrences of dementia for 

the senior population in China urban environments. For instance, the China Guidelines 

for Design of Age-Friendly Outdoor Healthy Environment and Healing Landscape 

(2020) only considered the situation in the hospitals or long-term healthcare facilities, in 

which seniors with cognitive impairment need enclosed ward management. They have 

not considered that dementia is a progressive disease. For people with dementia, 

getting progressively worse from early-stage to severe-stage takes place over a period 

of time (Alzheimer's Association, n.d.). 

Therefore, these knowledge gaps require to be addressed by updated research 

methods and design solutions. Many approaches and theories need to be evaluated to 

explore adaptive design recommendations to support practices for dementia friendliness 

in China urban environments. This thesis will utilize integrated methods and approaches 

to observe and identify how people with dementia understand and react when facing 

challenging situations and will generate site assessment based on various audit tools to 

explore whether the potential recommendations and principles adapt the case practice 

in Beijing or not.  
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3.2 Design 

3.2.1 Assumptions 

There are a few assumptions that need to be considered when analyzing the data: 

I. The research only addresses the needs of seniors and those with early and mid-

stage dementia over 60 years old who living in Fangzhuang residential 

community in Beijing. 

II. The participant's daily routines, as he interacts with public spaces will be the 

primary focus of the research. 

III. The facilities and services for seniors are the spaces and places to fulfill activities 

of daily living. For this study, there is an assumption that the primary and 

secondary facilities and services for seniors play a crucial role in the activities of 

daily living, by maintaining their social ties, and acting as the community center. 

3.2.2 Design 

This qualitative research uses mixed methods, using inductive logic from empirical data 

to generalization. The design recommendations and principles from the previous 

chapter will be used for developing and generating a dementia-friendly community 

environmental assessment tool in order to observe the participant's behaviors, evaluate 

the built environment of Fangzhuang residential community, and address the realistic 

problems for people who suffer with early to mid-stage stage dementia within the 

community. The mixed method approach focused on the interactions and 



 

 

31 

 

consequences of experiencing everyday activities. There are three spatial studies used 

in this research that build on each other and address different spaces (Table 3). 

All three spatial studies are based on the spatial cognitive theory as outlined by Kevin 

Lynch in- The Image of The City. (1960), wherein he classified the five key elements 

(districts, paths, edges, nodes, and landmarks) that frame a sense of place, help to 

create spatial memories, and empower meaning for one's cognitive map. This thesis will 

utilize these key elements to measure spatial representations of a community, describe 

and indicate the issues of their represented streetscapes, landscape features and 

environmental details from the participant's physical and psychological reactions. These 

features and details will be presented as design recommendations for community plan 

strategies and design solutions in subsequent chapters. 

The three studies were accomplished from March to June of 2021 in Fangzhuang 

community, based on the ability of the participant’s physical skills. 

 

Table 3. Overview of the Three Studies Included in the Thesis 

 STUDY I STUDY II STUDY III 

Focus 
District- Identify 
Primary & Secondary 
services and facilities 

Edges, nodes 
and landmarks- 
how the vertical 
street views, 
nodes and 
landmarks help 
a person 
navigate their 
surroundings. 
How the 

Edges, nodes and 
landmarks, paths- how 
environmental details 
affect PWD's safety, 
accessibility? How the 
microclimate impacts 
comfort feelings? 
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microclimate 
impacts comfort 
feelings? 

Participants 
N=1, My father N=1, My father N=seniors living in the 

residential block 

Methods for 
data 
collection 

Tracing, tracking, 
mapping the selected 
areas, and generating 
audit tools for 
assessing accessibility 

Cognitive 
mapping, critical 
incidents 
technique, 
tracking, 
photographing, 
keep a dairy, 
test walks, and 
generating audit 
tools for 
distinctiveness 
and legibility 

Test walks, 
environmental 
assessment and 
ergonomics 
assessment, and 
assessment tools for 
accessibility, comfort, 
and safety 

Analysis 
Service radius within 
850m and 500m, 
street layouts 
variations, street size, 
size of blocks 

The 
characteristics 
of building 
façades, and all 
vertical 
features. The 
issues of signs 
and signages. 
Microclimate, 
softscapes and 
hardscapes. 

Microclimate, street 
safety, and accessibility, 
including slopes, 
pavement materials, 
steps, seating areas, 
shelters 

Subcategory 
questions Are the potential outdoor design recommendations and principles 

able to support other dementia-specific experiences within high-
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density urban residential environments in China? 

How could the potential recommendations and principles be 
accurately measured in China’s urban context? 

 

3.3 Participant 

The author invited her father as the only participant. He is 79 years old and has lived in 

one of the residential blocks- Fangchengyuan Yiqu - within the Fangzhuang community 

since 2000. He was diagnosed with Parkinson's disease with mild stage dementia in 

2019 and was assessed through The Montreal Cognitive Assessment-MoCA test in 

March 2021. The participant has typical PDD symptoms, including blurred vision; 

identifying colors within difficulty; struggling with planning, organizing and decision-

making; difficulties with depth perception; memory impairment; depression associated 

with anxiety; walking getting slower and less steady; and quick to be fatigued. 

The three spatial studies tended to indicate how the participant experience accessibility 

when doing activities in public space, how he navigated on his own to destinations using 

interpretive environment skills, and how he managed the risks in the neighborhood 

environment. Therefore, as a typical example, the author's father showed how people 

with dementia in mild stages, living in China's high-density urban neighborhoods, 

conduct activities in public spaces. 

https://www.parkinson.org/Understanding-Parkinsons/Symptoms/Non-Movement-Symptoms/Fatigue
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3.3.1 Study I&II 

In spatial studies I and II, the author invited her father to share his everyday outdoor 

experiences in the Fangzhuang community, such as doing exercises, going shopping or 

seeing doctors. The author followed the participant and observed his behaviors and 

reactions. 

3.3.2 Study III 

In order to design an inclusive outdoor environment and assess the aspects of comfort, 

accessibility, and safety, the author not only tracked, observed, and photographed her 

father's behaviors and reaction when facing challenges of noise, exposing under direct 

sunlight and high humidity place during summer, and experiencing potentially 

hazardous problematic situations, but also observed and photographed other seniors' 

behaviors outside their homes in the public sphere. This method of documentation was 

used to understand why older adults chose one place for social activities or physical 

activities over others. 

3.4 Data Collection 

In the first spatial study, the data collection was conducted with tracking, tracing, and 

mapping. In the second study, a series of steps, including cognitive mapping, 

observations, photo documentation, diaries, and test walks, were utilized for recording 

the relationship between the participant's behaviors and environmental factors. In the 

third study, the using different iPhone apps examined the effects of microclimate and 

environmental factors, such as noise, sun and shade, and slopes. Furthermore, 

observations are associated with photo documentation and dairying to record details 

about the interaction between public life and the surroundings. In the following sections, 
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the data collection methods and the reasons and expectations for the choices are 

provided. 

3.4.1 Critical Incident Technique 

The Critical Incident Technique (CIT) approach is a set of procedures for collecting 

observations of human behaviors and promoting the solving of practical problems 

(Flanagan,1954). The CIT has been utilized in studies to address the interior 

environment for people living with dementia, such as in residential care homes (Wong et 

al., 2014), and behavior distribution in dementia in grocery shopping (Brorsson, 2013). 

In all three Studies, all problematic situations in public spaces when the participant 

suffered through physical environmental challenges and had abnormal reactions were 

considered potential risks. These problematic experiences and risks were viewed as 

associating with complex critical incidents. The CIT approach was to investigate the 

connections between abnormal behavioral reactions and low-quality environmental 

factors, to analyze these existing practical problems and to develop broad solutions. 

3.4.2  Tracking and Observations 

The participant was asked to use the Huawei Health app and HPANPAN universal 

smartwatch to track his movements when doing everyday activities. The participant was 

also asked about his decision plans for understanding his cognitive solutions and 

decision orders of wayfinding, such as "which memorable objects and information will 

lead him to turn right at the intersection" and "which the paths will he prefer to select 

and why." 
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The data collection in the first and the second studies associated with tracking and 

observations.  The observations aimed to record problematic situations and assess how 

the participant faced these challenges when he was in the neighborhood environments. 

However, the types of incidents or challenging moments were not predicted before the 

study. The participant selected the date of observations;  the time range of the 

observations was taken between 40 mins to 2 hours because of the side effects of 

Parkinson's disease. All of the observations started at the entrance of the building 

where the participant lives. During the observation, the author followed the participant 

and observed all kinds of actions and reactions. The author also looked at the 

surroundings, for example, the steeper slope at the entrance of the residential building 

or courtyard landscapes, the cars and scooters on the pedestrian, and other 

unpredictable situations. The observations were focused on identifying critical incidents 

and the potential risks. 
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3.4.3 Cognitive Mapping 

After the tracking and observation step, the author chose six essential services and 

facilities that her father visited often in the Fangzhuang community. This includes his the 

participant’s daily exercise routine, community farmers' market, supermarket, 

community shopping center, variety market, and hospital. The participant was required 

to verbally describe the routes he selected as the active routes to reach the 

destinations. He was also asked to describe all the significant objects in his mind that 

help him reach his destinations. This step tested two interrelated questions: a) Why he 

preferred to select these routes to reach the destinations? and b) Which signs or objects 

as landmarks did navigate him to the right way? Then, based on the participant's 

descriptions, the author dragged and dropped his routes over the Baidu map (Figure 

3.1; details see Appendix I). 
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3.4.4 Photographing and Diary 

Photography was used for observing the participant's problematic situations when in the 

neighborhood environment. Photographs described and snapshotted some situations in 

the participant and other seniors to show the levels of interaction and sense of safety in 

the built environment; they also document the character of a place. All visual documents 

were dragged and dropped to the dairy for later analysis. 

Figure 3.  1 Tracking and Tracing the Participant's Routes When He Visited Various Destinations within 

the Fangzhuang Community, (The base map source: j.map.baidu.com/2f/Uwqc. Edited by:  Xuejin Zhuge) 
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Using a diary was another method for providing and registering all the details that had 

been captured using observation. It was a way to add text descriptions for the photo 

documents and dimensional facts. Because PWD are incapable of tolerating glare and 

persistent noise (Alzheimer's Research UK, n.d.), the participant selects a path with tree 

canopy shade and that is quieter. Therefore, the author utilized three iPhone apps, 

including Angle Pro, Decibel X, and Light Meter, to assess the ground slope, noise 

levels, and lighting stimulus. The author also inserted the information into the dairies. 

The captured data revealed the surroundings where PWD and all seniors feel 

comfortable and safe. 

3.4.5 Test Walks 

The author followed the six essential routes used above and then walked them by 

herself. She noted walking pace, the time of walking from home to the various 

destinations, levels of traffic, the dimensions of the pedestrians, and possible barriers 

along the way. She also made panoramic shots for all intersections and destinations for 

registering all details. 

3.5 Audit Tools 

As shown in the previous chapter, the literature clearly stated that the ideal aspects of 

designing an outdoor environment of an aging-friendly and dementia-friendly community 

need to follow seven fundamental principles- familiarity, legibility, safety, accessibility, 

distinctiveness, calm and comfort (Day & Calkins,1998; Carstens,1985; Blackman et 

al.,2003; Brorsson,2013; Burton et al.,2006; Seetharaman et al.,2020; Halsall & 

Macdonald,2015). For this thesis, the Assessment tools- Dementia-friendly Community 

Environmental Assessment Tool (DFC-EAT)- synthesize these potential design 

principles, reviewed tools and available guidelines synthesized proved core design 



 

 

40 

 

recommendations, and collected various dimensions, details, and descriptive analysis 

(Alzheimer's Australia WA, 2016; Dementia Action,2019; Halsall & Macdonald,2015). 

The draft of the DFC-EAT was used to test the built environment of the Fangzhuang 

community and deliver the preliminary findings. 

Dementia-friendly Community Environmental Assessment Tool (DFC-EAT) consisted of 

three different audit tools. Walking route audit tool for senior was generated by Kerr and 

Rosenberg (2009) used for identifying the facilitating and hindering factors for the 

walking routes for elderly. The main domains of survey are functionality, safety, 

aesthetics, and destinations, and includes with 59 items. Furthermore, the 

environmental assessment tool also synthesized other two audits (Carstens,1985, 

p150-160; Burton et al.,2006) for evaluating six fundamental aspects of the outdoor 

environment and details of streetscapes and furnishings in Fangzhuang Community. 

The audit tools used core recommendations, various dimensions and details of inclusive 

designs, and descriptive analysis to assess the six case routes (Figure 3.1) based on 

the potential design principles. The range of assessments comprised all public and 

commercial buildings along the streets and one typical residential block where the 

participant lives. The assessment feedback comments based on the observations, 

tracking, photographing, diary, testing walks are included in the Appendix 3.1. 

3.6 Safety Considerations 

Considering the participant’s physical abilities and side effects of diseases, the author 

followed the participant no farther than was safe (<1m) and was aware of all potentially 

dangerous circumstances and hazards might cause any injury. When the participant felt 

he lost his way in an unfamiliar place, the author tended to let him calm down first, and 



 

 

41 

 

help him to search for environmental cues, such as building details, landmarks, or 

specific features, if he still had those memorized. 
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4 Chapter IV – Findings: Design Issues and Problematic 

Situations 

4.1 Overview 

In this research, the author was more concerned about the Chinese neighborhoods' 

environmental challenges and design solutions for older adults, and with early to mid-

stage dementia in a community rather than in long-health care facilities or nursing 

homes. Due to preferring to stay in their own homes in the community, although the 

behavioral and needs changed, older adults with early to mid-stage dementia still 

expect to remain independent. Seniors with early-stage dementia are still able to 

observe, interpret, and digest environmental information, whilst convert them to useful 

information for keeping their quality of life. When the symptoms have progressed from 

mild to moderate stage, the individual may need more supports for his or her everyday 

life. But they still can go outside with their caregivers. In this thesis, the built 

environment focused on the physical aspects of the neighborhood and the effects that it 

has on the physical health and psychosocial health of the elderly and PWD.  

To be more detailed, this thesis provides a view of how the participant uses public 

spaces, ranging from macro dimensions to details, to aid in identifying some challenging 

behaviors in dementia caused by urban environmental risk factors. The findings from 

three studies were analyzed and summarized based on perceptions and observations 

by the author. The perception-based and observation-based analysis is presented 

below. Finally, five core urban elements and several details to support best practice in 

designing for people with dementia in Fangzhuang community in Beijing are provided.  
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4.2 Neighborhoods 

The neighborhoods are subsections of a community. The Fangzhuang residential 

community consists of five mixed-use neighborhoods. Each neighborhood is composed 

of three to five various scales of residential blocks. Most residential buildings in the 

community are mid-to high-rise buildings, ranging from 6-storey to 30-storey buildings 

(Figure 4.1).
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Figure 4. 1 A Bird’s-Eye View of the 3D Model of the Fangzhuang Community Illustrated High Density and Highly Mixed-use 

Neighborhoods. Most Building Floors are from 6-storey to 30-storey. (Source: drawing by Xuejin Zhuge) 
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4.2.1 How the Participant Uses and Interacts with the Outdoor Neighborhood 

Environment 

According to most seniors' needs and existing facilities and services within the 

Fangzhuang community, the author integrated and identified the diversity of all 

amenities for the needs of seniors (Figure 4.2). Then, based on the frequency and the 

percentage of participant's visits, ranging from a day to a month, the author screened 

Figure 4. 2 All Amenities for Remaining Seniors’ Quality of Life within the 

Community 
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out different services and facilities near home that were important, including grocery 

stores, supermarkets, banks, community health care, walking clinics and hospital. 

These facilities and services frame the participant’s activity life circle within the 

Fangzhuang community,  shaped as three tiers: 1) 300m radius of life circle: the 

essential facilities and services locate within this circle; he visits one of the facilities or 

services every day, except the community health care and dental clinic; usually spends 

15 minutes to 25 minutes by walking 2)800m radius of life circle: he visits these 

secondary facilities and services, including a supermarket, a shopping center, and a 

bank, almost once a week or every two weeks, and sees the doctor for monthly 

checkups; usually takes a 40-minute to 50-minute walk 3) 1200m radius- he goes to the 

supermarket and the other grocery and retail store for purchasing something when they 

get the best discounts; usually takes 60-minute to 85-minute walking(Figure 4.3).  
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As the three tiers of the life circle are shown, the participant has already 'shrunk' his 

daily world within a 300m radius circle. Also, the facilities and services that he visited 

are less diverse compared to other seniors without dementia. 

Based on the tracking and observation of his behaviors, the participant used to do 

physical activities every day, except during days of harsh or uncomfortable weather, 

such as rain, heavy wind, hot and intense sunlight, or snow. Regularly, he visits grocery 

stores or walks around the local neighborhood to finish the daily tasks and errands. In 

performing such tasks, he prefers to go out alone and enjoys his quiet circumstances. 

He probably selects his respective path in order to avoid anxiety in busy places because 

Figure 4. 3 Based on the Frequency and the Percentage of Participant's Visits, His Life Circle within the 

Fangzhuang Community Is Divided into Three Tiers. (The base map source: j.map.baidu.com/2f/Uwqc. Edited 

by:  Xuejin Zhuge) 
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of demanding social situations. Also, many unpredictable obstacles along his daily 

routes make his walking pace slower than normal. He usually takes one hour each day 

by short-distance walking. In addition, he always chooses one place to visit instead of 

more places in a single trip. In doing so, he does not need to make a complex decision 

before he goes out; otherwise, he would make different route plans for several times 

with fears and anxiety, or he would rather go out several times for multiple destinations 

instead of one trip to multiple locations.         
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4.2.2 How the Quality of the Neighborhood Environment Affects the Participant's 

Physical Capabilities and Cognitions 

4.2.2.1 Familiarity, Distinctiveness, and Legibility 

The subject shrinks his life circle because he is unfamiliar with the environment where 

he is out of his familiar community. Moreover, complex places and similar structures 

along the roads also make him struggle. When he goes out of the community, he 

frequently becomes anxious and disorientated. For example, one day in May of 2021, 

he went to a police station about 1700m away from home to get our dog's vaccination 

certificate.  While he just went there a few days ago, this trip, with the similar bungalows 

along the streets and continuous intersections and complex traffic situations, caused 

him to become disorientated. After passing through a complex and busy intersection, he 

stopped and looked around, kind of lost track, then said, "… the destination is around 

here… just walk along this way…somewhere…eh… there is a bungalow with a blue 

roof. That is the building I am looking for. “Unfamiliar places may expose people with 

dementia to a vulnerable situation and feeling anxious. Complex intersections and 

indistinctive building organizations may cause sudden memory loss. Otherwise, they are 

in their familiar surroundings, or the places need to have simple and less traffic 

intersections with environmental cues, including landmarks, clear and prominent signs, 

and distinctive structures. 

4.2.2.2 Accessibility 

Within the community, the three tiers of life circle are hard to fully represent the actual 

distance travelled because of various obstacles and meandering paths experienced. His 

routes are not direct straight lines from home to the destinations as shown the radius on 

the map. Actually, the distance from home to the desired goal is much longer than the 
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map indicates. For instance, from home to the farmers' market within the block, it is 

directly measured as 290m on the map, while the participant needed to walk 550m, with 

spending 10 minutes and 30 seconds to traverse the distance.  He took almost 30 

minutes to walk 1120m to visit the local hospital for medical appointments, while the 

measurement on the map is only 800m in distance. The long-distance travelled makes 

him feel physically exhausted.  Therefore, increasing the density of the pathways, 

developing a small residential block, and shrinking the actual distances between home 

and most facilities or services for seniors need to be considered. In an existing high-

density area, developing ground floor and underground spaces as services and facilities 

for seniors, providing easy access to these services and facilities, or utilizing an existing 

facility as a shared facility and serving seniors and all residents could be considered. 

Thus, people with dementia in the community may prefer to go out and therefore live 

independently for longer. 

 

4.2.3 The Enclosed Neighborhoods and The Impacts of the COVID-19 Pandemic 

in Dementia 

The Fangzhuang community consists of five neighborhoods, and each neighborhood 

has two to six clusters of mid- to high-rise apartment enclosed blocks. The gated 

residential blocks are built for better security and high-efficiency management. 

Especially during the COVID-19 pandemic period, locking down sealed residential 

blocks is a valid risk mitigation strategy that avoids catching or spreading coronavirus. 

However, even though the neighborhoods in enclosed management are suited to 

Chinese traditions, the gated residential building clusters with over 15,000 dwellers 

contribute to socio-spatial segregation and social disengagement. When the author 

returned home from Canada after the strict community lockdown in September 2020, 



 

 

51 

 

she realized her parents experienced a significant decline in one or more cognitive 

domains compared to the period of before the lockdown due to lack of positive 

stimulations, such as social contacts and physical activity. For instance, after the 

lockdown, they started forgetting recent events and happenings. They struggled to find 

accurate words and describe abstract things. Hence, changing the stewardship 

strategies, and providing more amenities to satisfy the needs of all dwellers within one 

residential block and remaining social connections with keeping social distancing during 

the pandemic should help all seniors retain their mental health.   

Allowing the walkways to be more accessible to the public after the lockdown also 

benefits all residents, especially seniors with dementia. It could improve the density of 

accessible paths and increase the number of pedestrian short cuts help all the 

residents, especially those in vulnerable groups. 

4.3 Paths 

Kevin Lynch (1960, p41) claimed that "the paths are the channels along which the 

observer customarily, occasionally, or potentially moves." In this thesis, paths were 

defined as corridors from home to different destinations where the participant and 

observer moved through. Along these paths, robust special features or landmarks may 

offer memorable experiences or familiar feelings to the participant. Walkable, barrier-

free, and continuous pathways may increase the desirability of walking and other 

physical activities in public spaces. And simple street layouts and fewer traffic 

intersections may improve comfort and access for users; those may be the reasons why 

people with dementia would select these routes in their daily pursuits. 

4.3.1 Street Layouts 
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Burton and Mitchell (2006) noted that the most legible street layouts for seniors, 

especially for the groups with dementia, are irregular street patterns. However, 

uniformed street grids and superblock development are viewed as mature urban block 

structures (Kan, Forsyth & Rowe, 2017). Monolithic layouts have been found in almost 

every modern metropolitan area in China, such as Beijing and Shanghai.  The 

Fangzhuang residential community is a typical area development in China with 

uniformed main street patterns between neighborhoods and regular grid patterns within 

Figure 4. 4 The Uniformed Grid Pattern with Hierarchical Manner of Fangzhuang Community. (The 

base map source: j.map.baidu.com/2f/Uwqc. Edited by:  Xuejin Zhuge) 
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the residential blocks (Figure 4.4). Burton and Mitchell (2006) also mentioned that the 

forked, staggered, and T-junctions provide a clearer view ahead rather than the 

intersections. The author has observed that the participant prefers to choose a familiar 

route to regularly traverse, which consist of simple layouts, less traffic and staggered, 

and T-junctions. The author presumed that these elements along the participant’s daily 

routes may benefit his wayfinding abilities. However, why does he choose these 

pathways instead of other alternative routes? When overlapping three routes that the 

participant usually takes in the community, the author presumed that the participant 

would prefer to utilize T-junctions or staggered junctions as his decision points (Figure 
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4.5).  As Burton and Mitchell noticed (2006) if the routes are more straightforward with 

most T-junctions or staggered crossings, which would minimize the alternative ways or 

help to find the focal point at the end of the streets. Furthermore, the hierarchical streets 

in the neighborhood provide a clear perspective and shows predictable traffic conditions 

to all vulnerable groups, especially to all seniors and those seniors with early to middle-

Figure 4. 5 Overlapping the Routes and Street Layouts. (The base map source: 

j.map.baidu.com/2f/Uwqc. Edited by:  Xuejin Zhuge) 
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stage dementia. As a result, these irregular grid patterns in the community could reduce 

confusion and anxiety in those who rely on environmental safety and need a stable, 

trusted environment in the hierarchy of street layouts. 

4.3.2 Accessibility and Safety 

The author utilized the criteria of the Walking Route Audit Tool for Seniors (WRATS) 

(Kerr & Rosenberg, 2009) to evaluate the accessibility and walkability of main 

pedestrians between neighborhoods and the walkways in the Fangchengyuan Yiqu 

residential block (Figure 4.6). Highly walkable routes are barrier free pedestrian 

pathways that the clean and well-maintained paving materials and memorable street 

Figure 4. 6 Using Criteria of the WRATS to Evaluate the Accessibility and Walkability of Main Pedestrians 

between Neighborhoods and the Walkways in the Fangchengyuan Yiqu Residential Block. 
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furniture or decorations along pathways, feel comfortable and enjoyable, and have 

barrier-free path of travel. The participant has not been observed any awkward 

behaviors or had potential risks when passing through these areas. Moderately 

walkable pathways contain a few barriers, such as bike parking spots, gradients 

exceeding 5 percent, and uneven pavement, affecting pedestrians' safety but not 

severely. The unpleasant level means pathways are segments. Low-maintained paving 

materials, and many unpredictable obstacles, including disorganized bicycle parking 

spots, raised manholes, narrow pathways with continuous tactile tiles, appeared along 

the pathways making the risk of a fall greater.  The dangerous level means the features 

are disorganized and full of safety hazards along with the pedestrians. For instance, the 

west side of the commercial street allows cars and scooters to pass through the 

pedestrians. There are car parking spots within the pedestrian route, allowing car 

drivers to pull their vehicles over near the building entries. As Figure 4.6 illustrates, 

these pathways contain safety hazards and not only possess a variety of physical risks 

but psychological challenges as well, such as the fear of being attacked. Because the 

PWD have difficulty to interpret complex urgent and harmful issues and cope with them 

simultaneously, they may feel anxious or stuck on the streets. For instance, they are 

stuck on the street and do not know how to avoid it because they meet raised manhole 

covers and an oncoming scooter. Across the board, considering the accessibility of the 

pedestrian walkways, excluding the pathways within the residential blocks, 57.5% of the 

pedestrian walkways have a good rating of accessibility (See Table 4). Thus, the design 

recommendations and solutions are more focused on the rating of dangerous and 

unpleasant. These problematic designs will be addressed in the next chapter. 
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Table 4.  Level of Street Accessibility in the Fangzhuang Community 

LEVEL OF ACCESSIBILITY 

AND WALKABILITY 

PERCENT 

Highly Walkable 

32.89% 

Moderate Walkable 

24.61% 

Unpleasant 

24.33% 

Dangerous 

18.17% 

In the Fangchengyuan Yiqu residential block, the outdoor environment was renovated 

as a senior-friendly community at the close of Spring of 2021.  The renovation tended to 

have more accessible features within the residential blocks, including increasing 

wheelchair ramps, eliminating steps and stairs, and widening pedestrian routes for 

wheelchair access. Nevertheless, the outdoor environment did not seem to be more 

aging-friendly. Some environmental modifications created troubles and led to different 

levels of risks of injuries among seniors including those with dementia. The outdoor 

landscape designs provided access among public and semi-private spaces within the 

neighborhoods, but most entries of the central courtyard landscapes or some main 

pedestrian walkways shaped slopes greater than 8.75%. When seniors’ balance 
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becomes less steady or meets harsh weather, like a rainy day, they have to choose 

other longer-distance routes, more-level routes, although the routes frequently share the 

space with automobile traffic. Or they just feel safer inside rather than being outside. 

Moreover, these extended walkways were regarded as on-street parking lots within the 

residential block. Plus, there are no permanent parking lots for bicycles and scooters at 

the main entrance of each building. Residents park their bikes and scooters on the 

walkways intended for pedestrians and park them at the main entrances of buildings. 

Therefore, areas originally intended for pedestrian circulation no longer provide enough 

space for pedestrian flow. Pedestrians were often forced to share the street with cars 

and other forms of vehicular traffic. The shared streets and pedestrian pathways put all 

residents into unsafe situations, especially those seniors living with dementia in the 

community. Therefore, when the participant met harsh or inclement weather, he would 

choose to stay at home instead of meeting challenges outside; he thinks that he needs 

to protect himself from difficult situations. Hence, accessibility and safety are often the 

priorities with which issues that seniors concern themselves, including people with 

dementia or others with chronic illnesses. Creating barrier-free access to all facilities 

and services for seniors, locating them away from potential safety issues, providing 

activity spaces near the buildings, and making continuous walkways within a residential 

block are essential. 

4.3.3 Details- Changes in Grading, Paving and Material Using 

In fact, designing for dementia will benefit other groups of people, including children, 

people with physical impairment or visual impairment, and all seniors. 



 

 

59 

 

Changing elevation levels is one concern in safety and accessible criteria when 

designing walkways. An area is not always flat. Sometimes, the change in levels cannot 

be avoided due to safety requirements. Yet, where should one the slope of the path 

start to dip down? Where should have a ramp? And what slope should a walkway be for 

people with dementia? These issues are often neglected. In Fangzhuang community, 

the curb ramp for sidewalks located between neighborhoods and residential blocks 

have been removed small steps (100mm height) and changed to be curb ramps in order 

to allow wheelchair and people with visual impairments access. However, almost 80 

percent of curb ramps with tactile paving at the end of the sidewalks are greater than 7 

percent (Figure 4.7). When the participant passed through these spots, he usually 

increased his step frequency and shortened his stride length in China's Codes for 

accessibility design. GB 50763-2012 (2012) only noted that the gradient of the major 

pedestrian pathways in parks for wheelchair access is less than 5 percent and not 

greater than 8 percent. However, considering senior users, especially people with 

dementia, Burton and Mitchell in the book Inclusive Urban Design: Streets for Life 

(2006, p100) stated that "…ramps should have a maximum gradient of 1 in 20 or 5 

Figure 4. 7 The Gradient at the End of the Sidewalks are Greater Than 7 Percent in Fangzhuang 

Community. (Source: photograph by Xuejin Zhuge) 
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percent with level landings at the top and bottom". These data need to be tested in the 

future to figure out whether the gradient is proper in China or not.  

Without marks, one step or steps also provide potential risks of outdoor environments in 

the Fangzhuang Community (Figure 4.8).  These steps without contrasting color signs 

on the treads may cause vertigo or the loss of balance and lead to an unexpected fall.  

Uneven concrete brick pavers with continuous tactile tiles also create barriers, which 

forced pedestrians and wheelchair users to select bicycle lanes to pass through (Figure 

4.9). This design detail caused potential safety issues to all pedestrians, especially 

those who suffer from difficulty in organizing their plans or routes and those who have 

difficulty interpreting the depth or speed of moving objects. Considering safety issues in 

dementia, both ramps and steps are supposed to be clearly marked with handrails and 

big size slabs or flat concrete pads with non-slip, non-glare surfaces. The design 

solutions are provided in the following chapter. 

Figure 4. 8 Steps without Marks on Treads Along the Route to the Hospital in Fangzhuang 

Community. (Source: photograph by Xuejin Zhuge) 
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4.4 Edges 

Edges are defined as the boundaries between two faces (Lynch, 1960). It could be 

building façades and features, or linear breaks, such as the edge of the residential 

blocks, walls, fences, and gates, that may be visible barriers or penetrable borders 

between two areas. 

Figure 4. 9 A Girl with a Wheelchair User are Using Bicycle Lane Instead of Taking the Paved 

Sidewalk. (Source: photograph by Xuejin Zhuge) 
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Burton and Mitchell (2006) indicated that a recognizable and legible street makes 

seniors feel familiar, including hierarchical and long-established spaces, building 

organizations, building facades, and features. These could aid people with dementia in 

interpreting objects and wayfinding abilities and maintaining their independence. They 

also noted that people with dementia find it challenging to recognize more modern 

street furniture designs or misunderstand their functionalities, and they prefer more 

conventional-looking structures on the street (Burton & Mitchell,2006). However, similar 

modern-looking high-rise buildings as a residential building type have been used to 

resolve overcrowding in most cities due to rapid urbanization since the 1990s in China.  

Similar modular housing schemes through vertical agglomeration and densification 

formed similar-looking buildings. These monotonous buildings are shaped as similar-

looking neighborhoods, communities, and even cities, named "a thousand cities with the 

same face" by Chinese urban planners and architects. The Fangzhuang Community is 

one of these residential communities. Most residential buildings located there look 

similar and monotonous (Figure 4.10). Visitors and even local residents find it difficult to 

navigate and find their desired destinations. Moreover, it is nearly impossible to provide 

verbal directions if there are no landmarks, cognitive clues or environmental features to 

Figure 4. 10 Monotonous Buildings Shot from Different Residential Blocks in the Fangzhuang Community. 

(Source: photograph by Xuejin Zhuge) 
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assist in navigation to help them reach their destinations within the community. In 

addition, it is rare to see distinctive and recognizable signage at the main entrance of a 

residential block, and it is hard to see individual building numbers on each high rise. 

However, commercial buildings or civic facilities, such as restaurants, supermarkets, 

shopping malls, and banks, are easily recognized due to their distinctive vertical 

facades, front signs which have unique contrasting colors, large size symbols, and fonts 

using no-glare material (Figure 4.11).  

 

 

Figure 4. 11 The Commercial Street in the Fangzhuang Community. (The base map 

source: j.map.baidu.com/2f/Uwqc. Edited by:  Xuejin Zhuge) 
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Therefore, the participant and other seniors with dementia may easily find commercial 

services and civic facilities for seniors along the commercial street (Figure 4.12), such 

as banks, China Post, restaurants, etc. However, they may lose their way home. Hence, 

redesigning the gates of the entrances and adding iconic features or painting 

contrasting colors on the residential buildings are becoming essential for older people 

with dementia in the community.  

4.5 Nodes and Landmarks 

Nodes are strategic spots in an area that could be a visible focal point or a point for 

insertion and convergence into the traffic flow. It concentrates specific functions or 

characters and becomes a visual and focal traffic point, like a structure or object at a 

street corner or an activity space (Lynch, 1960). 

Landmarks are another type of node with solid objects, such as building features, signs, 

sculptures, trees, or mountains. The landmark can be a reference point observed from 

distances or seen close (Lynch, 1960). People rely on landmarks as environmental cues 

to identify the area or find their way around. A sense of place or a legible structure is 

Figure 4. 12 Distinctive and Recognizable Storefront Signs Above the Main Entries of the 

China Post and Two Banks. (Source: photograph by Xuejin Zhuge) 
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essential to remind people with dementia where they want to go or what they are going 

to do. 

4.5.1 Long-Established Landmarks or Nodes 

Long-established landmarks or nodes in a community expressed meaning and 

ownership as "home and its surroundings" to seniors and seniors with dementia; the 

space is viewed as a part of their identity. Long-established landmarks or nodes also 

retained familiarity and legibility to the people with dementia. They built their spatial 

world based on these spots as environmental cues (Rowles & Bernard, 2013; Burton & 

Mitchell,2006). The participant refers to these long-established landmarks or nodes to 

generate his cognitive maps and navigate through his daily activities. 

When the participant depicted his cognitive maps, the author found the participant 

utilized the long-established structure as familiar and legible objects and decision points 

to navigate to his destinations, even though some objects are hard to observed. For 

example, the author asked the participant to describe the route he selected to the 

nearest hospital. He depicted his cognitive map and highlighted all objects that help him 

navigate to the hospital. Along the route to the hospital, there is a circular intersection. 

Therefore, he utilized China Post as a decision point and navigated to go straight. 

Although trees and raised structures block his views, he still used the China Post as his 

wayfinding point (Figure 4.13). 



 

 

66 

 

 

Figure 4. 13 The Photograph of the Circular Intersection: Showing Obstacles Block View. (The 

base map source: j.map.baidu.com/2f/Uwqc. Edited by:  Xuejin Zhuge) 

 

The Fangzhuang Post Office built in 1992 (Figure 4.14). Even the shop frontage and 

brand character has been partially blocked, and the participant still thinks it is a familiar 

and legible reference point. When it is retained at the location, it still is an anchoring 
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the Tree Canopies 
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point for his flow of the daily routine.

 

Figure 4. 14 The Back of a Postcard Showing the Time When the Fangzhuang Post was Found. （

Source：http://blog.sina.com.cn/s/blog_c53d95af0102ya3e.html） 

4.5.2 Activity Spaces Within the Residential Block 

An old individual in an activity place may feel safe, possess a sense of belonging, or 

identify with space, but another location place may make them feel hostile and 

dangerous (Balint,1955; Brorsson, 2013). When people experienced something in a 

place with the context of their ongoing life, and the process provided a sense of 

familiarity, centering, security, control, identity, and comfort, this will create a meaning in 

a place and induce place memory (Rowles & Bernard, 2013; Brorsson, 2013). 

In the Fangchengyuan Yiqu Block center, there is a centralized courtyard landscape 

with several activity spaces. Some places are popular and subject to crowding; few 

places are rarely used. Even though the participant mostly chose a quiet location to 

perform activities or to use them as a corridor, passing through them to other 

destinations, he also avoids using these quieter places. These locations may make him 

feel frail, reinforcing difficult conditions for walking or climbing, or for descending deep 

slopes. The participant notes that they are afraid of falling, possibly resulting injuries in 

these difficult and often unsupervised locations. It is also possible that the subject feels 
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uncomfortable because of the microclimate impacts. He would prefer to select clear, flat 

and comfortable places to walk through; sometimes, these places and pathways are 

crowded (Figure 4.15). In the place on the right of the image, the participant merely 

selects because of his visual impairment and the fear of long exposure to direct sunlight 

(Figure 4.15). Moreover, the temperature and humidity in summer is also higher than in 

other places. People feel hot and uncomfortable passing through the hot areas, 

especially in the afternoon. When exposing to heat and humidity in summer, some 

PWD, people with VaD in particular, can cause health problems and lead to dangerous 

symptoms because of the high blood pressure. There are several spaces like the first 

two photos illustrated in Figure 4.15. The walkway passes through physical fitness 

spaces. The participant prefers to involve in or pass through these activity spaces in a 

flat, safe, and comfortable design. 

4.5.3 Signs and Wayfinding 

Signage is a significant source of information that assists people with dementia to 

navigate and access various locations. The best signs for older adults are plain, familiar, 

Figure 4. 15 The Two Photos on the Left Shown That Participant Prefers to Choose as Daily 

Activity Route, whilst on the Right He Merely Selects This Way as His Daily Route. Even the 

Place on the Right Photo is the Largest Place were Designed for Large Group’s Activities. 

(Source: photograph by Xuejin Zhuge) 
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and simple, with prominent and clear communication (Burton & Mitchell, 2006). It is also 

needed to be accessible and feels comfortable and safe (Afacan,2013). 

The wayfinding system is the weakest part of the community. First, the services at the 

street corner used ambiguous and stylized characters as logos, which are difficult to be 

interpret by people with dementia.  The other issue is the lack of signage that easily 

leads to disorientation. Finally, the signage is often placed in an awkward or “incorrect” 

location which makes visitors feel confused and anxious, especially those who lack 

discernment about their environmental changes. 
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The physical characteristics related to interpreting a sign, include color contrast, texture, 

style of fonts, size of the lettering, the amount of information delivered, the height of 

signs, and locations (Gresham,2019; Burton & Mitchell, 2006). Because few studies are 

concerned with Chinese characters and how dementia interprets these signs with 

Chinese characters, this detailed empirical research should be examined in the future.  

Based on that observation, the participant merely used the hanging signs or storefront 

signs with Chinese calligraphy as wayfinding signs (Figure 4.16). As Figure 4.16 shows, 

Figure 4. 16 Comparing Two Logos of the Signs at the Two Sides of the Intersection- The Quanjude 

Roasted Duck restaurant（全聚德）and the China Post（中国邮政）. (The base map source: 

j.map.baidu.com/2f/Uwqc. Edited by:  Xuejin Zhuge) 
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comparing two logos of the signs at the two sides of the intersection- The Quanjude 

Roasted Duck restaurant（全聚德）and the China Post（中国邮政）; the logo of China 

Post has white non-stylized dark characters on a green background. The materials are 

using without glare and reflective coating. Even though the logo of Quanjude Roasted 

Duck restaurant has been utilized for over two centuries and most of the storefront signs 

were built with Chinese traditional architectural decorations, the participant had not 

mentioned these when depicting his cognitive map (Appendix 1.6).  However, it still 

needs to be examined further to identify which styles of Chinese characters can be 

identified and legible by seniors with dementia. 

In the Fangzhuang community, it is rare to see public location maps to assist visitors 

and residents to help locate them where they are within the urban fabric of the 

community. Even within a residential block, people find it difficult to visualize a site plan 

to allow residents or visitors to navigate the locations and directions. Additionally, most 

residential blocks, building layouts, and building colors look similar. It merely engages 

distinct signage at the primary and secondary entrances of the residential blocks.  No 

buildings have large and apparent numbers to indicate the specific dwelling. People are 

easily mislead and disorientated within the community, not just people with dementia 

but also the local residents who have lived here for over two decades.  

The street signs for pedestrians at the intersections only guide in two directions along 

the sides of street. If people want to know the name of the perpendicular avenue, you 

have to run perpendicular to the avenue or go across the street and see the other sign. 

This condition increases risks from physical safety hazards, as well as causes further 

confusion in dementia.  
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5 Chapter V – Core Recommendations and Design 

Outcomes 

5.1 Overview 

The previous chapter explained what the urban planners and designers need to analyze 

based on the requirements and feelings of seniors and the groups with dementia in 

order to create reasonable design works. This chapter were based on the preliminary 

findings in the community and provide answers that how to address these existing 

environmental issues. Meanwhile, this chapter outlined and indicated sets of core 

recommendations and comprehensive solutions to help older individuals and those with 

dementia effectively use and enjoy outdoor environment in the community.  

Ideally, the design portion is going to provide outdoor features and spaces from large 

scale to small details that PWD feel familiar, legible, distinctive, accessible, walkable, 

comfortable, useable and safe, which are also able to reduce PWD and their caregivers 

stress and anxiety, to slow down the progression of symptoms, and to promote their 

social activities. 

5.2 Core Recommendations for Creating a Dementia Friendly 

Fangzhuang Community 

5.2.1 Creating a 15-minute Walkable Life Circle Community for Dementia 

In 2016, Carlos Moreno initially proposed a "15-Minute City" concept for promoting city 

planning on accessibility within 15-minute of walking, cycling, or transit with the purpose 

of reducing urban sprawl (Moreno, et al., 2021).  In the same year, the authorities of 
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major cities in China, such as Beijing, Shanghai, Guangzhou, etc., responded to this 

concept and proposed building 15-minute walkable neighborhoods. The Shanghai 

municipality (2016) published a comprehensive strategy, named Planning Guidance of 

15-minute Community-life Circle, to guide urban planners and designers to success in 

complex planning and design processes. However, the Beijing municipality only 

mentioned this concept in The Beijing Urban Master Plan (2016 -2035). It has not been 

explained further. The 15-minute community life circle in the Planning Guidance of 15-

minute Community-life Circle has been defined as a basic community unit in building a 

livable community in Shanghai. It tends to facilitate a completed community that offers 

and supports a variety of lifestyle choices and provides opportunities for all ages 

abilities to live, shop, work and play within 15-minute walking distance (Shanghai Urban 

Planning and Land Resources Administration Bureau, 2016). 

Regarding comprehensive explanations of the Planning Guidance of 15-minute 

Community-life Circle (2016), all amenities were advocated three various tiers based on 

residents' daily needs (Shanghai Urban Planning and Land Resources Administration 

Bureau,2016), as follows: 1) It is a 5-minute life circle within 200m to 300m radius, 

served for 3000-5000 residents. Planned services and facilities included kindergartens, 

playgrounds, parks, seniors’ facilities, farmers’ markets, and other types of small retail 

shops; 2) It is 10-minute life circle within 500m radius, served for 15000 residents. The 

significant services consisted of primary school and community cultural center or gym; 

and 3) A 15-minute life circle within 800m to1000m, served for 50000 to 100000 

residents, including a supermarket, community center, middle school, and a community 

health care center. Nevertheless, this planning guidance only considered healthy 

seniors, age from 60 to 69 years old.  
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This is inadequate, especially in cities like Beijing and Shanghai, as they are facing 

problems associated with a large proportion of seniors. As the previous chapter 

indicated, the aging population in Beijing is over 13.3% of Beijing's total population (The 

National Bureau of Statistics of the People's Republic of China, 2021), and 5.60% have 

been diagnosed with dementia. These groups of residents are still expecting to maintain 

their essential daily needs within 15-minute walking and living independently as long as 

possible at home in their communities. The planning and design need to consider the 

daily needs of those older than 69 years with physical inactivity due to some effects of 

chronic illnesses, like mild to mid-stage dementia. 

For instance, the local hospital (Appendix 1.6) was planned within 15 minutes walking 

distance. However, the participant took 20 minutes and 30 seconds to travel from home 

to the local hospital while the author only spent 14 minutes and 30 seconds travelling 

the same distance according to test walk measurements. Based on the observation and 

test walks, the participant felt tired after 20 minutes of walking, and his speed decreased 

slightly, especially when the outdoor temperature was greater than 15 degrees Celsius. 

Moreover, although a 15-minute community life circle helps most residents meet their 

needs within a short walk from their homes, vulnerable groups, such as seniors with 

chronic diseases and seniors with mild to mid-stage dementia, are far more restricted in 

their movements in the outdoor environment than healthy residents because of the 

deterioration of physical capacities and cognitive impairment. 

Comparing the participant’s 15-minutes walking pattern and other seniors’, the essential 

services and facilities for these vulnerable groups first need to be locating more 

frequently and with a wider diversity. Within this life circle, the services and facilities 

need to fulfill their essential daily needs. Meanwhile, he does not often walk more than 

15-minutes to purchase products, except the products are on sale, or the farmers’ 
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markets and small stores in the residential block do not have.  Furthermore, based on 

the participant's daily walking pattern and his essential needs, his life circle is more 

within 300m radii. In terms of incorporating senior’s daily needs and their physical 

capacities into the dementia-friendly community designs, the essential services and 

facilities for seniors within 15-minute walking are supposed to have at least four to five 

community farmers' markets, four food stores, two steamed food shops, several 

haircutting services, restaurants, a cyber and cellphone repaired station, a pharmacy, a 

walking clinic, a health care center, several outdoor green spaces and activity places, a 

neighborhood shopping center, and a supermarket. They served at least 8,000 to10,000 

seniors. Currently, it is enough that each delivery pickup box location served 250 

householders. But the size and location of these delivery pickup boxes need to be 

reconsidered.  The secondary amenities should not be more than 500m radii away, 

including newsstands, community shopping center, dental clinic, social services, banks, 

post office, geriatric health care center, and a community park. 

Furthermore, between 300m and 500m radii, other retail and services need to fill 

various business gaps to serve seniors. Additionally, the locations of services and 

facilities for seniors with dementia need to be further considered, ideally suggesting 

using basement spaces and ground floors as stores, served seniors and people with 

dementia. Establishing these stores and facilities along their familiar routes within 300m 

walking distance to fulfill their essential needs will be the first phase that the community 

Council needs to consider. 

5.2.2 General Recommendations and Design Principles 

Considering the problematic situations that people with mild to mid-stage dementia 

experienced in the urban fabric, they have to face greater challenges of disorientation, 
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problems with mobility, and an increased risk of falls. They may also have more 

difficulties with task planning and sequence organization, understanding and digesting 

too much information, and becoming more socially isolated. This research provides 

general recommendations and design principles to respond to their problems and 

issues, and to guide the design solutions: 

Recommendation and Design Principle1- Diversity and mixed-use 

Turning the residential buildings' basement spaces and ground floor locations into 

geriatric services and facilities and having access to all residents. It also needs to 

encourage diverse amenities to be incorporated into each other and be located along 

the senior’s daily routes.  Supporting one-stop facility services establishes in each 

residential block, which benefits all senior residents. This recommendation and design 

principle is ensuring that all essential services for seniors are located within 15-minute 

walking distance. 

Recommendation and Design Principle 2- Creating a complete neighborhood with all 

amenities within 500m life circle radii  

Because Fangzhuang Community is a high-density urban residential community, mixed-

use zones enable the residential block to become convenient and vibrant.  As the 

previously indicated, most essential shops and services for PWD are located within 

300m. The secondary amenities for PWD are within 500m, which, at least, fulfills the 

PWD daily needs and retain their life circle as long as possible. 

The solution encourages the planners and community Council to reconsider turning the 

basement and ground floor spaces as essential functions of retails and services for 

seniors and PWD, such as geriatric clinic or memory clinic, pharmacy, farmers' market, 



 

 

77 

 

community senior lunch table, and daycares and senior services, as this will increase 

compact living and servicing area per square meter. 

Recommendation and Design Principle 3 - Neighborhood walkability & accessibility 

initiative 

This solution encourages neighborhoods and communities to install features to support 

and enable physical activity and social activity. The pedestrian pathways and sidewalks 

should be accessible and well maintained, without sharing vehicles and parking lots, to 

lessen safety risks. For instance, installing tree grates along the pedestrian pathways, 

creating vegetation buffers on the main street, changing the size of pavers and 

materials used, rearranging the parking lots for vehicles and bikes, marking the steps, 

and installing handrails when meeting steep slopes shall be considered throughout 

urban street design processes.  

The construction of multi-storey car parking facilities instead of the existing surface 

parking area may also address current spillover parking problems. Narrowing the width 

of current main pedestrian pathways on the commercial streets and within the 

residential blocks from 7m or 5m to minimum 1.8m, establishing the on-street parking 

area along the automobile route, having visible marks to separate the pathways and 

automobile routes, and avoiding sharing streets with pedestrians and vehicles could 

ensure a barrier-free path of travel whether within the residential blocks or on the 

commercial streets within the Fangzhuang community. Increasing parking prices and 

restricted planning permission limit parking permits in each residential block during the 

daytime, and creating shared use of parking spaces, can solve parking shortage issues. 

Recommendation and Design Principle 4- Providing legible streets 
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Planning hierarchy of the types of streets and creating irregular street layouts when 

renovating residential blocks should be considered. Creating a hierarchy of streets that 

promotes legibility based on the traffic flows and provides alternative ways in which the 

PWD can select less traffic and quiet lanes or walkways to go. 

Recommendation and Design Principle 5- Renovating existing structures or building 

features to be distinctive landmarks 

When renovating the community to be a dementia-friendly environment, designing 

distinctive structures along the PWD’s daily routes is important. Distinctive features can 

provide a clear image that helps the PWD to understand where they are and navigate 

where to go. This could be various uses, colors, and materials that the PWD is easy to 

read and interpret as environmental cues.  

Recommendation and Design Principle 6- Remaining long-established civic facility 

services at the street corner 

As the previous chapter indicated, retaining long-established civic facility services at the 

street corner helps the PWD understand where they are and make them feel familiar 

with their surroundings. These familiar facilities also maintain their concentration when 

they struggle with too much information from traffic and background noise. Especially in 

the modern urban fabric, these civic facilities and clear signs or symbols could 

incorporate PWD walking and avoid getting lost. 

Recommendation and Design Principle 7- Designing legible spaces and sense of 

place 
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The environmental resources include the network of routes and junctions that connect 

with the places, unambiguous and familiar features, clear signs, and barrier-free and 

predictable views (Burton & Mitchell, 2006). A legible place could help PWD collect 

information about the environment via their senses, then easily process digest and 

interpret them; this helps these seniors to identify where they are and which routes, they 

should select. A legible place also aids in shaping a sense of place, allowing PWD to 

remain the functional attachment and emotional attachment to their living surroundings 

(O'rourke,2015).  

The recommendation encourages designers to reconsider the existing activity spaces 

that need to be legible and have a sense of attachment and identity, including a simple 

network of routes, familiar features with unambiguous functions, clear signs, and 

barrier-free and predictable views. This can facilitate wayfinding systems that help PWD 

find their way to go. 

Recommendation and Design Principle 8- Providing safe places 

To locate care facilities and services for seniors, design activity spaces away from 

potential safety issues or complex intersections. Locate services and facilities for 

seniors in proximity to be perceived as safe and secure. 

5.3 Legible and Accessible Street 

The landscape architects and urban planners responsible for the location and design of 

pedestrian pathways for PWD should pay more attention to mobility problems, 

unsteadiness or tendency to fall easily, reduced or declining vision, and other 

diminished sensory input, such as the misunderstanding of the meaning and purpose of 

objects, slowed thinking and reaction time, and disorganized or inability to plan the 
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details of the journey. These all affect their self-confidence and have an impact on their 

ability to walk safely and with confidence in their community and larger environment. 

Burton & Mitchell noticed (2006, p128) “the safest paving for seniors should be plain, 

smooth, level, nonslip and non-reflective paving…… grates and drains should be at 

grade…… the paving patterns should be avoided footways a distinctive change in 

paving colour or material”. 

Sometimes, while the participant was having difficulty in describing the problematic 

situations that he experienced, his awkward behaviors expressed that he was facing a 

complex and unresolved limitations due to the effects of his diminished mental and 

physical abilities combined with urban environmental issues and barriers. 

5.3.1 Hierarchy Types of Street and Irregular Grid Patterns 

Core Recommendation and Design Solution 1- The pattern of preferred street layout 

needs to be easily identified. Burton & Mitchell (2006) recommended that hierarchical 

streets from main streets down to narrow lanes, provide a clear and legible impression 

of an area and how it is organized. When renovating for an aging community, the layout 

of pedestrian pathway systems should provide hierarchic streets and irregular grid 

patterns within the residential block. Their forms, arrangements, connected places, and 

buildings offer familiarity and legibility to the elderly. It also helps the PWD by simplifying 

the environmental signals, delivering a predictable image, and diminishing unnecessary 

stimulus from complex outdoor environment pressures. 

Core Recommendation and Design Solution 2- Providing a deformed grid gives the 

PWD a clear view ahead (Burton & Mitchell,2006). Generally speaking, the Fangzhuang 

Community has been framed by regular grid patterns (Figure 4.4) with low-density 

streets (1.7km/km2, excluding the routes in each residential block). Therefore, when 
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renovating and redesigning the residential blocks, urban designers and landscape 

architects need to consider allowing all public access to the pedestrian pathways in 

each residential block and provide additional T-junctions or staggered junctions. The 

irregular pathway patterns with T-junctions and staggered junctions in the residential 

block will offer a clearer view than the intersections and reduce unnecessary traffic 

congestion. It also could minimize the alternative ways or easy to recognize and identify 

the focal point at the end of the streets (Burton & Mitchell, 2006). 

Core Recommendation and Design Solution 3- Leaving plenty of room for a clear 

view of the road ahead.  

Urban planners and landscape architects designing for the city should ensure creating 

sufficient room for a clear and unobstructed view of vehicular traffic before providing 

intersections or crossings to prevent unpredictable and unnecessary accidents. All 

vegetation should not obscure users' clear line of sight of traffic signs for navigation. 

Considering all vulnerable groups, especially seniors and people with visual impairment, 

designers could suggest installing in-ground traffic lights (Figure 5.1) with audible 

Figure 5. 1 Traffic Lights in Australia are Tested to be Installed Flat on the Ground and Flash Red 

to Signal Pedestrians to Stop. (Source: https://www.burkemeadlawyers.com.au/general-legal-

information/sydney-trials-ground-traffic-lights-reduce-pedestrian-de) 
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signals. It can also help the PWD because they have difficulty dealing with complex 

traffic conditions and usually follow the flow of other pedestrians to cross a street 

(Brorsson, 2013). 

5.3.2 Smooth, Flat, and Barrier-Free Pedestrian Pathways  

Core Recommendation and Design Solution 4 - All pedestrian pathways need to be 

appropriately wide and provide easy access to all amenities for seniors. The detailed 

solutions are as follows: 

I. Design major pedestrian pathways to be1.8 m minimum width, which includes a 

two-way route of wheelchairs passing by each other simultaneously. However, 

walkways must not be wider than 6 m wide which encouraging to share spaces 

with car parking and scooters (Figure 5.5, and Appendix 4.4). 

II. Do not allow the major pedestrian walkways to have combined use with 

automobiles, including cars and scooters (Figure 5.2 to Figure 5.5).  

III. Provide major walkways to be easily accessible to all amenities and outdoor 

activity spaces. Locating all amenities away from potential safety issues on-site.  

IV. Design activity spaces to be in close or immediate proximity to the main entrance 

of the residential buildings. 

V. Provide enough stop signs and pedestrian crossing signals and marking, 

especially on the side streets and lanes, and where the automobile routes in the 
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residential blocks occur. This ensures all pedestrian pathways are safe when 

crossing roads. 

VI. Recognition that surface materials also affect safety issues. Flush concrete or 

shot blasting concrete pads, or large size concrete slabs without slip and glare 

reflection, are recommended for use as outdoor pavers rather than small 

concrete bricks（240mm×115mm×53mm）.  

VII. Install tree pits with tree grates that meet existing grade.  

VIII. Avoid low-raised edging or boundaries (such as curbs, fences, and bollards) as a 

potential risk to personal safety. The raised bed gardens should be designed 

knee-high at a minimum. Reducing bollards and avoiding all visible bumpers or 

obstacles along the major walkways are recommended. 

IX. Provide buffer zone (such as trees, shrubs, or greenery areas) to shield 

sidewalks from traffics and to eliminate the possibility of sharing lanes with 

bicycles and scooters. This also creates an inviting environment for the PWD and 

all other residents and reduces the pedestrian pathways' risks.  

X. Reduce numbers of possible entries for the pedestrian, which would then 

facilitate continuous walkways and eliminates dangerous reactions when PWD 

arrive at entries where the mobility and the pedestrians are mixed.  

XI. Allow physical access through the inner residential block for enhancing shortcut 

routes to all services and facilities.  
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XII. Connect all pedestrian pathways with all activity spaces. 

XIII. Maintain all pedestrian pathways to a high standard. 

 

Figure 5. 2 Map Indicates Two Locations as Examples for Redesigning. (The base map source: 

j.map.baidu.com/2f/Uwqc. Edited by:  Xuejin Zhuge) 
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Figure 5. 3 A Street Shot of Fangpu Road from Baidu Street. 

(Source: https://j.map.baidu.com/3c/IUAc) 

Figure 5. 4 Existing Layout and Road Cross-section of the Fangpu Road. (Source: 

drawing by Xuejin Zhuge) 
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Figure 5. 5 Proposed Street Layout and Road Cross-section of the Fangpu Road 

(Source: drawing by Xuejin Zhuge) 
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5.3.3 Marked Level Changes 

Core Recommendation and Design Solution 5 - Avoid significant elevational 

changes, and when they must occur. Mark or indicate them in a bold contrast color for 

preventing risks of falling and of dizziness: 

Mostly, ramps and tactile pavers are provided for people with visual impairment and 

wheelchair users. But continuous tactile paving is able to maneuver wheelchairs and 

can make users uncomfortable. Meanwhile, based on observation, the participant 

avoided walking on the continuous tactile paving, particularly when the tactile surface 

met slope. Because of a feeling of potential fall risks, awkward behavior occurred when 

he walked on the tactile surfaces. 

I. The slope for walkways should not exceed 5 percent or 1:20. Both ramps and 

steps should be clearly marked with handrails on both sides. Risers and treads 

shall be in a bold contrast color, but shall be not flush with same colors, like red 
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colors (Figure 5.6). 

 

Figure 5. 6 Image 1 Illustrates the Existing Treads of a Staircase Flushing in Reds, whilst Image 2 

Illustrates the Risers and Treads Marked in Yellow for Alerting and Preventing Dizziness. The 

Right Image Also Adds PVC Handrail for Settling Palm. (Source: photograph and edit by Xuejin 

Zhuge) 

II. The height of handrails varies from 0.6m to 0.9m. The materials of handrails 

should be visible, thermal insulation, weather resistant, and non-slippery.  

III. Major walkways connecting with building entries should not exceed 2.5 percent 

slope (Carstens,1993, p115).  

IV. Do not allow designing ramps instead of the staircase at the main entrances of 

buildings where the elevational changes are necessary. It means both ramps and 
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stairs should be designed for various users. Especially, when the ramp gradient 

is greater than 5 percent, seniors with walkers or canes feel safe to use stairs. 

V. The stair with a single riser on the pedestrians is not required (Figure 5.7). 

 

Figure 5. 7 Image 1 Shows the Existing Stair with a Single Riser Right Beside the Main Entrance of 

the Hospital: whilst Image 2 Shows Redesigning the Single Riser to be a Ramp with a Level 

Changing Mark. (Source: photograph and edit by Xuejin Zhuge) 

VI. Pedestrian ramps shall provide access on and off the existing sidewalks. Do not 

overuse bollards to act as obstacles to prohibit the ease by which pedestrians 

can use the ability to the sidewalks. 

VII. Make sure all pedestrian pathways are well-drained, without the collection of 

standing water after rain. 

Core Recommendation and Design Solution 6- Providing enough rest stops with 

shade along the major walkways (See the section: frequency and safety seating). 



 

 

90 

 

5.4 Distinctive and Legible Features and Landscapes 

Due to large scale, monolithic neighborhoods with homogeneous high-rise buildings, 

similar building organizations, monocultural plants species in the Fangzhuang 

community, the vertical elements within the built environment are dull and easily 

forgettable. Thus, PWD have a difficult time to identify and select specific features as 

environmental cues that create and provide a sense of place. Meanwhile, according to 

these series of understandable environmental signals, such as distinctive building 

structures in legible colors and materials, landscape features and vegetations, and a 

sense of places, they can navigate where they want to go.  

Hence, various colors and textures of building facades, long-established structures, 

recognizable boundaries, an identifiable sense of place with a distinctive identity, and 

different themes of plant combinations, are all distinctive landmarks and noticeable 

nodes that could assist PWD identify their locations and navigate to their desired 

destinations within the Fangzhuang community.  

Therefore, when renovating the built environment for an aging population to be a 

dementia-friendly community, all vertical surfaces should be easy to recognize and 

memorable. In terms of distinctiveness and legibility, a set of core recommendations 

and design solutions are more concerned about the design details, which 

comprehensively explain the design principles 4 to 7: 

Core Recommendation and Design Solution 7- Buildings in different colors may help 

add more clarity and be easy to identify. As Figure 5.8 illustrated, the two buildings 

standing next to each other look the same. When the PWD come over, it is hard to 

identify them. Therefore, coating building facades in different colors and installing 

oversized and non-glare building signs make two buildings recognizable and legible. 
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The building signs should be designed for ease of recognition and to be legible at a long 

distance. No tree canopies, and other obstacles should be present to limit the views of 

these modifications. The contrasting colors on signs between the texts and background 

are preferable (See next section- right location, visible and legible signs) 

Core Recommendation and Design Solution 8- Keep the long-established services 

and facilities at the street corners of intersections. 

Figure 5. 8 Image 1 Illustrated the Current Conditions of Two Buildings in the Fangchengyuan 

Yiqu; the Image 2 Shows Proposed Design on Two Building Facets in Different Colors and 

Oversized Building Signs.  (Source: photograph and edit by Xuejin Zhuge) 
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Burton and Mitchell (2006) claim that retaining long-established landmarks at key 

decision points and where the line-of-sight ends could make a PWD feel oriented within 

their environment. They also mentioned shops, trees, and post boxes on the street 

corner in the UK can be used as wayfinding cues for the PWD (Burton and Mitchell, 

2006). Based on the observations and the descriptions of the participant’s cognitive 

map, he would love to utilize the long-established popularity of the familiar civic facility 

services as recognizable cues and decision points, such as banks and the post office. 

These civic facilities all have a long history. Their logos and brands in contrasting colors 

between the characters and backgrounds are easy to identify, such as white characters 

on dark green backgrounds or black or dark green characters on white backgrounds. 

Because these civic facilities are best for legibility, establishing a digital site map with 

audio navigation outside these civic facilities may also help the PWD find their way.  

Core Recommendation and Design Solution 9- Clear, legible, and well-illuminated 

signs at each entrance make the buildings and residential blocks legible 

The size of signage indicates the relevant importance of information. Large signs with 

the name of the residential block at the main entrance provide a clear message and 

direct message. Directional signs, the location of secondary entrances into buildings, 

showing the relative distances between popular locations and places, deliver precise 

information to all visitors and the PWD, clarifying their location, and indicate easy and 

direct routes to popular destinations. The signs with characters must be easy to see, 

and range in height from 1.8m to 2.2m.   
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This building's main entrance needs to have signage with specific building and unit 

identifiers. The signs also shall be easy to see without shade and glare (Figure 5.9). 

Core Recommendation and Design Solution 10- Different streets providing dedicated 

and familiar vegetative themes, especially at the front of the main gate of the residential 

block 

For instance, the Fangcheng road is a 1100 m side street. Along the Fangcheng road, 

the plant species are really simple and dull, including Gingko tree (Gingko biloba), 

Oriental arborvitae (Platycladus orientalis), Chinese wild peach（Prunus 

davidiana），Peach (Prunus spp.), Japanese spindle (Euonymus japonicus), Adam's 

needle (Yucca smalliana), and Rose (Rosa spp.).   The Gingko tree is not a native tree 

of Beijing. Therefore, switching some of weaker Gingko trees growing with Manchurian 

Figure 5. 9 Image 1 Illustrated the Current Conditions of the Main Entrance. The Building and Unit 

Information with the Small Size of Characters are Under Portico; Image 2 Shows the Proposed 

Sign Design- the Large Size of Characters in White on the Front of the Portico. (Source: 

photograph and edit by Xuejin Zhuge) 
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catalpa (Catalpa bungee) is recommended. Adding perennials and ornamental grasses 

blooming in summer is also suggested, such as Coneflowers (Echinacea spp.), Salvias 

(Salvia spp.) ， Daylilies (Hemerocallis spp.), and Dianthus (Dianthus spp.). These 

different vegetation themes give visitors and the PWD various enjoyable scenarios and 

environmental cues. It also reduces their environmental stress.  

5.5 Right Location, Visible and Legible Signs 

As cited in Burton and Mitchell (2006), people with dementia have difficulty in 

interpreting the signs and identifying where they are based on the information provided 

by the signage. Lack of signs, overly stylized characters, the use of small size of texts 

and graphics, the poor placement of the signs, low visual contrast between the 

foreground and background are all significant issues that can make PWD disoriented 

and confused. 

Core Recommendation and Design Solution 11- Placing signs and other wayfinding 

devices at the entrances and at the sides of buildings, facing the main pedestrian 

pathways, are easy to be identified. 

Signs should help the visitors and all other residents to identify the entrances into 

buildings and provide directional information of each building and give information about 

all services and facilities within an area. For instance, the Fangchengyuan Yiqu 

residential block has not provided signage at two main entries to identify the site. Three 

out of seven secondary entries have information signage to offer information about 

facilities and services in the Fangchengyuan Yiqu residential block. But the sign 

information is not readable due to signposts being 6 m in height with the small size of 

texts and clusters of information. Therefore, in providing 1.75m to 2.2m height for a 
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signpost, the sign information should not exceed 2.2m. The fonts should contain 

oversized characters with simplified messages for each secondary entrance point. One 

side of the building facing the main street should contain building information. Around 

the average eye height (1.7m-1.75m), providing directional signs at the four corners of 

the building is preferable. 

Core Recommendation and Design Solution 12-Do not use stylized handwriting 

characters as signage to deliver Information 

Chinese calligraphy signage used for identifying the building and services contained 

within, is widespread in China, especially for historic restaurants or hospitals. However, 

the participant does not use them as an environmental cue to navigate his way. 

Conversely, typewritten Chinese characters are easy to read and understand. 

Therefore, using typewritten materials as signages and positioning at the street corners 

are recommended. 

Core Recommendation and Design Solution13- Providing appropriate size of text for 

building signs is recommended. Oversized characters and numbers are better for 

legibility than are smaller sizes. 

Core Recommendation and Design Solution 14- Locating informational and 

directional signs before the decision point for pedestrians.  

Core Recommendation and Design Solution 15- Indicating two mutually 

perpendicular directions on one signpost is preferable. 

In China, the directional signs for pedestrians at the intersections or crossings only 

indicate the opposite directions. If pedestrians want to learn the street name on the 
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perpendicular streets, they need to turn right or left and see the other directional sign. 

The placement and the style of the directional signs make pedestrians confused as they 

do not indicate which direction pedestrians should follow to arrive at their destination. 

Core Recommendation and Design Solution 16- Sign characters, complete with bold 

contrasting colors for the background are preferred by PWD 

The visual contrast has been defined as “a difference in light reflectance value (LRV) 

between two surfaces of greater than 30 points” (Trust Housing Association,2011, p.8). 

Kleibusch (2018) and Benbow (2013) also suggested that the interior color tone designs 

for dementia care facilities needed to consider the color differentiation between 

surfaces. And the LRV should be greater than 30”. These techniques can be used as 

well in the outdoor environment to help people with dementia identify the information of 

the signs. 

The author used an app, called Get Luminance, to test the differences between two 

colors in light reflectance value. Then, she selected five different samples of LRV colors 

(Figure 5.10), corresponding to 19LRV,31LRV,33LRV, 35LRV, and 36LRV, 

respectively. 

 

Figure 5. 10 Five Different Samples in Differentiating of LRV Contrast Values. (Source: edit by 

Xuejin Zhuge) 
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Four out of five LRV are exceeding 30 points. Then, the author used figure 5.8 as a 

case study, used photoshop to switch the building color and the sign color, one by one. 

And presented all proposed signs to the participant. Finally, she invited him to identify 

the building signs- the number '6', which were the same size, same font, and position 

monitor about 30cm. He easily identified the two values, expression at LRV35 and 

LRV36, respectively. This ability might be affected by his Parkinson’s Disease. This 

contrasting study will continue to be tested within the seniors and the groups living with 

dementia and see how the LRV works outdoors. 

Core Recommendation and Design Solution 17- All materials for signages should not 

reflect and should be easy to maintain.    

5.6 Frequency and Safety Seating  

Burton & Mitchell suggested (2006) that the seating areas be ideally positioned every 

100 to 125 m to serve a large number of the aging population and others with physical 

impairments. Providing enough rest stops within the community could help seniors to 

extend their walking radii and retain their outdoor walking life circle. Based on 

observations, when the participant walked for more than 15 minutes without a break, his 

walking speed decreased slightly. This was especially the case when the outdoor 

temperature was greater than 15 degrees Celsius. The participant started sweating, 

started to hunch over, and looking generally tired after about 15 minutes of walking. 

Even though there is no evidence showing that the factor of higher temperature affects 

seniors’ walking speeds, this problematic situation still needs to be fully investigated in 

future research. 

In addition, it is rare to design wooden benches in landscapes in Beijing due to due to 

high levels of usage and less durability in a crowded community. Currently, most bench 
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slats are made of Polyvinyl chloride (PVC). Even though PVC is a thermoplastic 

material, it still does not have appropriate and substitutional materials for making bench 

slats, which are durable, weather resistant and heat resistant, soft materials for bench 

slats. 

Burton & Mitchell (2006) and Carstens (1985) also mentioned that seniors complained 

about the seating heights due to the seniors’ height loss and cartilage loss in the hip 

and knee joints. They suggested that providing seats from 420mm to 480mm. Currently, 

the seats are at 400mm and 440mm heights. However, most seniors find it difficult in 

standing up from lower bench heights because of leg weakness and cartilage loss in the 

hip and knee joints, stiffness in the back, and possible meniscus problems. The author 

measured out the heights of interior chairs, which the participant was easy to move in 

and out of the chairs. They are at 450mm and 480mm heights. Therefore, based on the 

evidence, the core recommendations and design solutions are as follows: 

Core Recommendation and Design Solution 18 – For seating opportunities serving a 

large amount of the aging population in the Fangzhuang community, the rest stop 

should be provided every 100m to 125m, especially on the commercial streets and side 

streets, and quiet lanes.  

Core Recommendation and Design Solution 19 -The benches and other outdoor 

furnishings should be located under shade, such as tree shade or shade structures, for 

shelter from harsh weather. Meanwhile, when placing the benches, designers need to 

consider wind speeds during summer and winter. Seniors in the community prefer to sit 

under the shade with a mild breeze during summer and avoid direct strong winds in the 

wintertime. 
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Core Recommendation and Design Solution 20- Because of the loss of muscle 

strength in older adults’ legs and hips, stiffness in the back, and meniscus problems, the 

benches and chairs should be designed to provide a backrest and armrest for easily 

moving in and out of the bench (Figure 5.11). The slats are made of soft materials 

without conducting heat and cold and being easily weathered. Seating design also 

needs to be considered by adding a structure for putting canes, leaving a spot for 

placing walkers, and the positioning a wheelchair next to the bench (Figure 5.11).  The 

heights of the benches should be designed to, range from 450mm to 480mm. The 

outdoor chairs and benches should be stable and fastened to the ground. 

Figure 5. 11 A Rest Stop Unit for Placing a Bench with Single Seat, Double Seat, 

Walker Parking and Cane Rack; Leaving a Spot for Placing Wheelchair Next to the 

Bench.  (Source: drawing by Xuejin Zhuge) 
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Core Recommendation and Design Solution 21 - Seating area and the pedestrian 

pathways should meet at grade (Figure 5.11).   

Seniors or other vulnerable groups, such as people with canes and walkers initially 

need to find support, put their palms on the edge, then turn over, and move their hips 

towards the bench when they are sitting. If seating area and the pedestrian pathways 

did not meet at grade, seniors have difficulty in judging when they are safe to have a sit, 

especially PWD. Meanwhile, some PWD have issues with depth perception. Unlevel 

seating areas increase risks of injury caused by falling when they are seating. 

Core Recommendation and Design Solution 22- The seating areas should be 

designed facing the activity places, allowing seniors and the PWD to observe and have 

eye contact with others who are doing physical activities or be easy to join in social 

activities. 

5.7 Comfortable Microclimate 

When designing for outdoor use, a holistic and inclusive approach should be used to 

fulfill all spatial requirements of all local residents, especially seniors and the groups 

living with dementia in the community. Seniors, including PWD, are sensitive to harsh 

temperatures when they are doing outdoor activities. Most seniors living in the 

community prefer to have physical activities around 7:30 am to 8:30 am and to have 

social activities around 4:00 pm to 6:00 pm in the courtyard gardens every day in 

summer. The average high temperature is around 33 degrees Celsius during summer, 
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while the high temperature during winter is only 2 degrees Celsius (Figure 5.12). 

 

Figure 5. 12 A Line Chart Presents Monthly Average Temperature Throughout a Year in Beijing, 

China. (Source: WorldWeatherOnline.com) 

Seniors prefer to do activities in the early morning during winter because of sleeping 

changes. However, their sensitivity to cold temperatures and wind tunnel effects 

between buildings make them feel uncomfortable.  
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Therefore, landscape architects shall be concerned about the comfort of using outdoor 

spaces for all seniors when renovating the landscapes. The location of public outdoor 

spaces should maximize sun exposure and minimize wind during winter. This research 

uses the Fangchengyuan Yiqu residential block as a case study. Figure 5.13 illustrates 

Figure 5. 13 Solar Radiation Analysis for the Fangchengyuan Yiqu Residential Block 

Over Summer and Winter Period. (Source: modelling by Xuejin Zhuge, solar radiation 

analysis by using sketchup plug-in: sunhours )  
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the site analysis of solar radiation over two weeks in July and December in the 

Fangchengyuan Yiqu residential block. Seniors use the courtyard spaces for social 

activity and physical activity.  As the map showed, seniors would love doing activities 

under tree shade where the mild wind blows over the tree leaves and cools down 

temperature in summer. However, seniors prefer to stay in the sunlight without strong 

winds in winter. Therefore:  

Core Recommendation and Design Solution 23- Providing enough seats under the 

deciduous tree canopies or creating distinctive structures covering the seating areas for 

preventing harsh weather shall be considered. 

Core Recommendation and Design Solution 24- Planting fast-growing conifer trees 

for windbreaks in winter and creating places of activities with comfortable microclimate 

shall be considered. 

5.8 Summary 

These recommendations and design solutions are also helpful for people living with 

dementia. The author often sees that caregivers put seniors with dementia in direct 

sunlight outside during summer. Uncomfortable heating and sun exposure lead them to 

inactivity and napping. The direct sunlight may also hurt their eyes sometimes. Due to 

these problematic conditions, seniors with dementia may have a more challenging time 

falling asleep at night. Although the evidence-based long-health care practices 

contribute that the ongoing lack of natural daylight can affect the PWD’s sleep patterns 

(Bliwise et al., 1994), the author still suggests putting the PWD under tree shades or 

shade structures which may make them feel comfortable and active. 
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6 Chapter VI - Limitations 

The research had only one participant due to the pandemic policies and restrictions in 

China. It did not demonstrate all groups living with dementia in the Fangzhuang 

community, even though it still presented a typical outdoor living scenario of an older 

adult with early dementia in Beijing. For this reason, if this sample expands to one 

hundred seniors with early to mid-stage dementia in the Fangzhuang community, the 

findings might be different and more generalizable. Still, they are likely to be close to all 

outcomes of this study. 

The process of data collecting and all comments generated tend to be objective as far 

as possible. The author still thought it was difficult to be perfectly neutral in describing 

her father's behaviors and reactions. It may need more samples that could make the 

problematic situations more generalizable. Thus, detailed and comprehensive 

recommendations and design solutions enable responding to most problems and 

benefits for all. 

The base case scenario selected for analysis was the regular routes and places the 

participant took and was involved in. In this thesis, the routes for experiences of 

accessibility and walkability among all vulnerable groups living in the Fangzhuang urban 

environments incorporated the participant’s daily routes and the public pedestrian 

pathways between neighborhoods. Due to the COVID-19 pandemic restrictions policy, 

the researcher could not access all pedestrian pathways within each residential block. 

Therefore, the findings have not been covered to every single pathway within the entire 

district. 
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7 Chapter VII – Future Research 

The findings of this thesis are only based on the participant’s (author’s father) behavior 

and feelings to provide relevant and feasible strategies. In the future, the study could 

extend to more (10-15) seniors who live with dementia and their caregivers in the same 

living environment. The study will use the same methods, including tracking, 

observation, photograph, diary, testing walks, and requesting their cognitive maps.  This 

could detail and synthesize specific strategies and methods for guiding urban planners, 

urban designers, and landscape architects who are questing to develop dementia-

friendly communities and the challenges of demographic changes in China. 

Having physical activities and social activities in the public space is very important for all 

seniors with early and middle-stage dementia. There is a lack of the use of photovoice 

by PWD to understand the perceptions and relationships of activities and spatial using. 

This ongoing study will be developed in future research. 

There is a gap in the knowledge about how people recognize different styles of Chinese 

characters as signages and read these signages with contrasting color. This thesis only 

interviewed and tested one participant who is with early-stage dementia associated with 

Parkinson's disease. Inviting more participants, and incorporating different types of 

dementia and contrasting colors with a wide range of LRV points in future studies, 

allows researchers to create specific guidance on colors and wayfinding for exterior 

environments. 

The authors incorporated the findings and updated literature or design guidance to 

provide eight design principles and twenty-four core recommendations and solutions, 

accommodating dementia-friendly planning practices, urban street design concepts, and 
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landscape feature details. In the next couple of years, the author is interested in 

creating a report to make a dementia-friendly community in Fangzhuang, including an 

enhanced neighborhoods renovation strategy and a design proposal. 

Then, the researcher will hand off the report to the Community Council and all 

stakeholders. She will ask all developers, stakeholders, and professional experts to 

evaluate all information. She will amend the design guidelines to create comprehensive 

guidance for urban planners, urban designers, architects, and landscape architects 

through entire design processes, board meetings, and construction implementation. She 

also expects to build the first dementia-friendly community in China.  
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8 Chapter VIII Conclusion and Discussion 

Findings from the studies in this thesis explored the problematic situations that the 

participant with mild dementia and most seniors living in the community experienced 

when doing daily activities in the public spaces. These vulnerable groups prefer to 

spend more time in or around their residential neighborhoods due to their deterioration 

of health. Sometimes, people living with dementia would love to adopt protective 

behaviors against these existing environmental hazards. For instance, they prefer 

staying at home, choosing long-distance ways to avoid the potential risks of falls, or 

selecting familiar and quiet ways to approach the desired destinations to avoid getting 

lost. 

In terms of the Fangzhuang community case, improving access to the built environment, 

minimizing safety hazards, and creating a feasible wayfinding system for people living 

with dementia are the priorities that need to be considered by all urban planners and 

designers. Furthermore, these recommendations and solutions as new knowledge will 

be used to develop and observe the new interactions between individuals with dementia 

and the community environments. 

8.1.1 To Urban Planners, Urban Designers, and Landscape Architects 

Additionally, there were several interesting findings generated from the surveys to data 

analysis. Urban planners, urban designers, and landscape architects need to pay more 

attention to planning and design programs. Suggestions include: 

I. Developing evidence-based decision-making instead of experience-oriented 

design is essential to create dementia-friendly environments and help authorities 
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make decisions so that users can benefit. Six approaches could support urban 

planners and designers frame an integrated, evidence-based urban regenerative 

design process (Appendix II). 

• Establish the goals and articulate corresponding objectives. Clarify the focus 

groups. 

• Review recent studies and relevant theories and determine useful and credible 

evidence. Interpret and digest the relevant information and create audit tools for 

on-site environmental assessment. 

• Generate evidence through on-site survey and interview. Explore and diagnose 

the issues to enable understanding of the causes and effects and the 

relationships between individuals and built environments. Evaluate the evidence 

through current research studies. Use this analyzed data to generate design 

solutions and include them in the planning and design decision-making process 

(Appendix II). 

• Implement and monitor the process of construction to enable the whole process 

to follow evidence.   

• Track any changes and effects from the users’ behaviors through post-

occupancy evaluation and make necessary design adjustments to the next 

phase. 
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I. Accessibility, safe and legibility are three big issues that need to be addressed in 

the Fangzhuang community, if the outdoor environment expects to be a 

dementia-friendly community (Appendix III).  

II. There needs to be more choice within the 15-minute walking life circle, such as 

improving access to diverse programs and services for seniors within the 

community, providing alternative quiet and safety ways for all vulnerable groups, 

and designing various activities spaces for different groups of users. 

III. When the group of seniors with dementia experience overstimulation, they may 

feel confused or agitated, particularly in a high-density community. Design low 

intensity, small scale, safety, accessible and quiet spaces with enough seating 

under tree canopies or shade structures for seniors with dementia and their 

caregivers. 

IV. The concepts of sensory gardens and horticultural therapeutic gardens are 

becoming popular in China over several years and have been included in the 

Guidelines for Design of Age-Friendly Outdoor Healthy Environment and Healing 

Landscape (Architectural Society of China, 2020). There are not any therapeutic 

gardens in the Fangzhuang community. Therefore, this study did not deal with 

these concepts and practices. The author visited two sensory gardens; one was 

in Beijing, the other was in Shanghai. These two gardens were not used very 

well. The author thinks the concepts of sensory gardens and horticultural 
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therapeutic gardens still needs enough evidence to support the practices, based 

on the Chinese cultural contexts. This can be investigated in future studies. 

The design works also need patients and caregivers supports which can fill out the gaps 

between the designs and users’ needs. Therefore, it is important that board meeting 

needs to help navigate real users’ engagement.  

8.1.2 To Developers 

In terms of the new residential development, design of small residential blocks and 

irregular grid patterns will deconstruct the superblock planning and redesign the current 

real estate development models in China. The recent development of long-term 

healthcare facilities and continuing care retirement communities remains the superblock 

development model in Reform Era China. Because this Fangzhuang community case is 

a community improvement project, the enclosed superblock and management model 

pattern cannot be deconstructed- at least in the short term. Therefore, the new 

development of an aging community needs to consider the size and scale control during 

development.  Furthermore, the developers need to develop and provide a new solution 

for non-gated and car-free residential communities. 

If the developers expect to improve an aging community to be a dementia-friendly 

community, they could use Dementia-friendly Community Environmental Assessment 

Tool from Appendix 3.2 to evaluate the existing site conditions or to do the post 

occupancy evaluation, as well as generate a proposal to guide the design works.  
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8.1.3 To Caregivers 

A short-term training for informal caregivers is necessary in the future. Most informal 

caregivers lack knowledge about dementia. There is also a lack of communication 

between the designers, patients, and their informal caregivers. Most informal caregivers 

in China would love to keep the patients at home to avoid all unpredictable hazards if 

the patients have been diagnosed as dementia. Too little stimulation may cause patient 

withdrawal. Or sometimes the patients are under uncomfortable situations outside, 

whereas the caregivers do not know. The findings about how people with dementia 

interact with outdoor environments, and what the problematic situations they may 

experience when they go out, could help caregivers understand the patients’ situations 

and give professional supports. 
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APPENDICES 

Appendix I – Tracking and Tracing the Participant's Routes When He Visited Various 

Destinations within the Fangzhuang Community 
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Appendix 1.1 Daily Exercise Routine 
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Appendix 1.2 Farmers Market Routine 
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Appendix 1.3 Supermarket Routine  
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Appendix 1.4 Shopping Centre Routine  



 

 

125 

 

Appendix 1.5 Variety Market Routine  
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Appendix 1.6 Hospital Routine  
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Appendix II – Evidence-Based Design Practice for Dementia-Friendly Community Improvement  

 

 

 

 

 

 

  

- Establishing the goals and 
articulating corresponding 
objectives. 

- Clarifying the focus groups 

 

 

Understanding the 
Settings of the Project 

-Literature review and find out 
the relevant studies and 
determine useful and credible 
evidence  

- Interpreting and digest the 
relevant information, and 
create audit tools for on-site 
environmental assessment 

Literature Review and 
Interpret 

-Observing, tracking, tracing, 
photographing, and logging 
focus groups’ performance 
and behavior patterns. Testing 
walks and finding out the 
problematic situations 

 -Using audit tools to evaluate 
the site from the community 
level scale to small details of 
landscape elements.  

-Establishing the general 
measurements for design and 
identifying the priority areas. 

 

Design Process 

-Amending the 
measurement after board 
meeting or experts’ 
review 

-Monitoring 
implementation of design 
and construction 

-Documenting the 
process of the 
implementation for post-
occupancy evaluation 

Implement 

-Tracking any changes and evaluating how the focus group react the changes. Collecting 
data and making necessary adjustments. 

-Synthesizing the effective methods and design processes. Generating guidelines of design 
and project management for other projects. 

Post Occupancy Evaluation 
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Appendix III- Audit Tools 

Appendix 3.1 The Walking Route Assessment for Participant 

Frequen
cy 

Destinatio
n 

Walks 
alongside 
the 
participant 

Problematic Situation Test 
Walks 

Investigate Potential risks 

Every 
day 

Daily 
Exercise 
route 

 • Uneven river stone paving 
increases risk of fall. The 
participant preferred to go 
the sidewalk with well 
maintained concrete bricks. 

• Slightly change his regular 
route half year later， due 

to his physical capability. 
He selected the way 
without bike parking lots 
and complex traffic 
situations. 

• A loop walkway for daily 

exercise 

• Curb ramps are greater 
than 6.99% 

• The slopes at entries of the 

 • The main building entries have 
deep slope without steps and 
handrails 

• The signages for building 
information are under shade, the 
size of the characters is small 

• No building numbers and 
directional signs are dedicated at 
the corner 

• The pedestrians shared with bicycle 
parking and allowed scooters 
accessing.  

• Uneven river stone paving as major 
pathways has been installed in the 
greenbelt. 

• The pathways have been 
interrupted by two vehicle routes.  
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courtyard gardens are 
8.75%- 12.28% 

• The slopes at the entries of 
main buildings are from 
6.99% to 8.75%. No 
staircase and handrails 

• No stop signs at the gates 
of the residential block 

• Some walkways are quiet but 
not easy to access due to 
deep slope, unpredictable 
level changes, water puddle, 
and uneven pavement. 

• Disconnected walkways 

• Wind tunnel during winter 
cause uncomfortable 

• Not enough seating areas 
provide shelters for 
protecting from harsh 
weather 

• Monocultural planting make 
streets or activity area look 
similar 

 

• Traffic noise may cause issue  

• Female Gingko tree may cause risk 
in fall 

• The continuous tactile paving and 
small size concrete bricks paving 
make wheelchair users harder. 

• Not sufficient view at the main 
entries of the residential blocks 

• Few wayfinding signs  

• Being hard to see site plan and to 
know your location 

• The information signage is too high 
behind three gates. The signages 
have too much information without 
directional arrows 

• Some garbage areas are not flat. 
And car parking block them 

• No washroom at the activity place 

• Relaxing seating areas on an 
inappropriate and uncomfortable 
slope 

• Car parking spots block the main 
entries of each building unit 

• Some benches in the greenbelt are not 
fasten on the ground. 
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Almost 
every 
day 
except 
bad 
weather 
day 

Communit
y Farmer’s 
Market 

10:50am;55
0m; spent 
8’59” 

• Too many cars seized 
major pathways, block the 
entries of building units, 
service facilities and 
courtyard gardens. 

• Bicycles and scooters were 
allowed to access the 
courtyard gardens. He was 
hard to manage his ways, 
sometimes selected long 
distance way to reach the 
destination.  

• He has an issue of depth 
perception, sometimes 
choose the way under 
shade but the pavement is 
not well maintained. 

• Slopes at the entries of 
building units and courtyard 
gardens are from 6.99% to 
12.28% 

• No routes are car free. 

• The Euonymus hedges are 
only knee high and grew 
along the pedestrian 
pathways. It may cause risk 
of injury when fall 

4:00pm;55
0m; spent 
8’04” 

• Senior preferred to sit in the shade 
and the gentle wind. The seating 
areas are separate from the 
crowded places and playground. 

• Lack of proper wayfinding signs 

• Not able for perceived safety and 
security crossing the vehicle routes. 

• The major vehicle routes shared 
with pedestrians. 

• Some seniors complained about 
the pathways on steep and uneven 
terrain. No railings along the 
pathways 

• Low-level edging along the pathway 

• The seating areas were designed 
with one step up 

• Raised curbs along the pathways 
and the perimeter of the activity 
places 

• Some activity places are pleasant, 
shaded and simple 
furnished sidewalk with comfortable 
microclimate 

• No room for wheelchair users next 
to the benches 

• All benches do not have a spot to place 
the canes and walkers 
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• Not enough seating areas 
provide shelters for 
protecting from harsh 
weather 

• Monocultural planting make 
streets or activity area look 
similar 

• Some long benches in the 
courtyard gardens without 
backrest and armrest 

• The places are somehow legible 

• Poured rubber surfaces in red 
dedicates the physical activity areas. 

• No visible pattern paving materials 
indicate pedestrian crossing in the 
residential block 

• No specific bike parking lot at the main 
building entries. The bikes park 
everywhere on the main pedestrian 

• Monolithic building layouts and colors 
make people hard to know the 
building information 

• No stop signs indicated the pedestrian 
crossing 

• Raised manholes make the pedestrian 
disconnected 

• Lack of directional signs show walking 
time 

• Some civic service facilities have too 
many steps at the main entries.  

• The ground floor spaces in each 
building are not fully used 

• Main entries of each building unit look 
similar 

• Car parking spots block the main 
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entries of each building unit 

Every 
week 

Shopping 
Center 

10:00am;1.2
15km; spent 
25’ 

• Steps without marks  

• Pedestrians sharing with 
car parking and allowing 
scooters pass through. 
Participant felt confused 
and did not know which 
lane he was able to walk. 

• Participant preferred to 
choose pedestrians instead 
of pathways in the 
greenbelt, because the 
pathways using Riverstone 
paving. 

 

10:00am;1.
215km; 
spent 12’ 

• Tree canopies block the traffic signs 

• Lack of directional signs show 
walking time 

• The directional signs only dedicated 
two opposite directions. The 
perpendicular street information 
needs to go cross the road and 
read. 

• Traffic noise increase anxiety  

Every 
two 
weeks 

Wumei 
Supermark
et 

10:00am; 
2.01km; 
spent 34’42” 

• Poorly maintained outdoor 
furniture- benches without 
slats. 

• Select the way was quiet 
and not much traffic, with 
tree canopy covered. Even 
sharing pedestrians with 
cars and bikes, the traffic 
was not complex than the 
main street. 

• Need walker or bike to 

4:pm;1.54k
m; spent 
21’53” 

• Pedestrians sharing with car 
parking and allowing scooters pass 
through 

• Areas with steps and level changes 
without marks 

• Hinder access to the pedestrians 
due to inappropriate bollards.  

• Unpredictable steps and stone gate 
pier at front of some stores and 
restaurants 

• Some pedestrian crossings do not 
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support him go further. 

• Walking speed didn’t 
change due to the factors 
of higher temperature. 

• Highly prefer to go to the 
way with tree canopy. It 
means the bright sunlight 
negatively affects on his 
sense of comfortability 

• The bollards made him 
difficult in passing through 
the walkways. 

• Almost all bottom of curb 
ramps has water puddle 
after rain. The participant 
chose to go to the vehicle 
route and avoided these 
risks. 

• The participant preferred to 
select the way with T-
junctions 

• When meeting the cross 
section at the main street, 
the participant used civic 
facilities as decision points 

• Not enough rest stops 
along the main street. 

have curb ramps 

• Some low bollards increase risk of 
falls 

• The pedestrians on the main 
streets are greater than 15m width 
and allow car parking and bicycles 
and scooters drive through. 

• The benches along the route do not 
have slats  

• All bus stops have shelves and 
protect from harsh weather. 

• Lack of directional signs show 
walking time 

• Hierarchical streets make clear 
image of the entire community 
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Every 
two 
weeks 

Variety 
Market 

10:00am; 
1.36km; 
spent 27’ 

• Pedestrians share the way 
with car parking lots and 
bicycle parking lots, which 
increase anxiety and 
confuse. It also causes a lot 
of risks 

• Poorly maintained 
pavement. 

• Riverstone paving caused 
awkward behavior 

• Have not seen directional 
signs set on the right spot 

• The participant used post 
office as the wayfinding 
landmark  

• He would love to choose 
pedestrian instead of the 
pathways in the greenbelt 
due to the clean, plain and 
well-maintained paving 
materials 

10:00am; 
1.36km; 
spent 
16’20” 

• Pedestrians sharing with car 
parking and allowing scooters pass 
through 

• One single tread and riser at the 
back of the bus station  

• Directional signs at wrong location 

• Traffic noise increase anxiety  

• Poor drainage along the 
pedestrians 

• No stop signs at the zebra crossing 

• Traffic lighting does not have audio 
signal 

• No treads have warning marks 

• Lack of directional signs show 
walking time 

• Some signages with reflective 
materials are hard to read 

• The size of characters for 
directional signs along pedestrians 
are small and hard to read 

Once a 
month 

Hospital 10:00am; 
1.12km; 
spent 20’30” 

• One single tread and riser 
located at the main 
entrance of the hospital 

• No warming marks for level 
changes 

10:00am; 
1.12km; 
spent 
14’30” 

• Poorly maintained pavement  

• One single tread and riser 

• at the back of the bus station 

• Pedestrians sharing with car 
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• Uneven and poor 
maintained paving increase 
risks. The participant 
usually avoids from that 
way. He was slow down to 
pass through the area with 
uneven paving areas  

parking and allowing scooters pass 
through 

• Massive tree branches block the 
view of signage at the street 
corner. 

• Directional signs at wrong location 

• Tree canopies block the traffic signs 
somewhere 

• Lack of directional signs show 
walking time 

• The main entries have too many 
steps. The ramp for wheelchair 
users has no access during the 
pandemic period. 

Appendix 3.2 A Checklist for Developing Dementia-friendly Outdoor Environment in A Community  

Neighborhoods 

Diversity and Mixed used  

  
Accommodating an appropriate range and mix of residential, employment and 
volunteering (including commercial, professional long health care training, and 
consultation), institutional and community services and other uses to meet long-term 
needs.  

Creating a complete  
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neighborhood – all 
amenities within 500m 
life circle radii 

  
According to all existing amenities in each 500m life circle radii and public investigations, 
developers and urban planners need to consider how to fill out the business and services 
gap and served for all residents, especially for seniors.  

  
Considering basement spaces or ground floor spaces uses to fulfill all essential services 
for seniors locating within 15-minute walking radii. Especially for those who are living with 
early and mid-stage dementia, developers and urban planners need to invest most 
essential services for them within 800m radii due to considering the changes of PWD 
physical capabilities. 

  
 Supporting to develop one-stop facility services within each residential block. 

Neighborhood 
walkability & 
accessibility initiative 

 

  
In order to facilitate the PWD’s independence and remaining them in community for as 
long as possible, developers and urban planners need to explore existing safe and 
accessibility issues in the built environment.  

  
In order to improving the PWD’s physical activity and social activity, urban planners need 
to consider create friendly environment which enable seniors and people with dementia to 
go shopping and to do other activities by walking. 

  
The pedestrian pathways and their surroundings should be clean and well-maintained. 

  
The pedestrian pathways should not share with other vehicle parking lots, and should not 
allow cars, scooters, and bicycles passing through. 

  
Urban designers and landscape architects need to consider all potential risks that the 
PWD will have. And provide solutions to respond and solve the problems, such as 
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installing tree grates along the pedestrians, creating vegetation buffers on the main street, 
changing the size of pavers and materials uses, rearranging the parking lots for vehicles 
and bikes, marking the steps, and installing handrails when meeting steep slopes 

  
Building up multi-story car parking or other price lever system to solve spillover parking 
problems 

  
Creating continuous car-free pedestrian pathways and accessing to all essential services 
and facilities 

Providing legible streets  

  
Hierarchical street layouts could help the PWD build up clear image of the community 

  
Irregular street layouts with at-grade junctions are more legible to the PWD, such as T-
junctions, staggered-junctions or forked-junctions  

Renovating existing 
structures or building 
features to be distinctive 
landmarks 

 

  
Monolithic neighbourhoods with similar architecture and built forms are identified as 
illegible and unrecognizable by the PWD. Therefore, providing nodes with distinctive 
features or creating distinctive landmarks are preferrable 

Remaining long-
established civic facility 
services at the street 
corner 

 

  
 When renovating or redevelopment the community, remaining the historic structures, 
familiar and understandable signs and street features or long-established civic facilities at 
the street corner can help individuals with dementia navigate their environment 

Designing legible spaces  
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and sense of place 

  
The network of routes and junctions that connect with the places, unambiguous and 
familiar features, clear signs, and barrier-free and predictable views help designers create 
legible spaces. Recognizable and understandable features help visitors make places 
meaningful. Also, these legible spaces and sense of place allow the PWD to remain their 
functional attachment and emotional attachment to their living environments. 

Providing safe places  

  
Locating care facilities and services for seniors, design activity spaces away from potential 
safety issues or complex intersections are preferrable.   

  
All services and facilities for seniors locate proximity which help the PWD perceive safety 
and security. 

Paths 

  
The pattern of the street layouts needs to be easily identified. All pedestrian pathways 
should be clutter free with clear routes for pedestrians. When renovating or redeveloping a 
community, the circulation systems should be designed hierarchically.  

  
Providing uniformed grids with at-grade junctions will gives pedestrians a clear view 
ahead. 

  
Providing continuous car-free and quiet walkways to all vulnerable groups 

  
The major pedestrian pathways should be designed appropriate width. Major pedestrian 
pathways shall be1.8 m minimum width, which is for a two-way route of wheelchairs 
passing through. However, walkways must not be wider than 6 m which promotes dense 
canopy cover the ground. 

  
Leaving plenty of room for a clear view of the road ahead. 

  
No visible obstacles block the signs, such as tree canopies, building structures or 
landscape features. 
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Providing clear and navigable paving patterns. 

  
Provide stop signs at the intersections and at-grade junctions. 

  
The major walkways should not allow share with automobiles, including cars and scooters. 

  
Major walkways should be easily accessible to all amenities and outdoor activity spaces. 
Locating all amenities away from potential safety issues on-site.  

  
Design activity spaces in proximity to the main entrance of the residential building. 

  
Providing enough stop signs and zebra crossing marks, especially on the side streets, 
lanes, and the automobile route in the residential block, ensures all pedestrian pathways 
are safe when crossing roads. 

  
Surface materials also affect safety issues. Flush concrete or shot blasting concrete pads, 
or large size concrete slabs without slip and glare reflection, are recommended for use as 
outdoor pavers rather than small concrete bricks（240mm×115mm×53mm）.  

  
Tree pits should be installed with tree grates and meet at grade.  

  
Low-raised edging or boundaries (such as curbs, fences, and bollards) is a potential risk 
that needs to be avoided. The raised bed gardens shall be designed knee-high minimum. 
Reducing bollards using and avoiding all visible bumpers or obstacles along the major 
walkways are recommended. 

  
Provide buffer zone (like trees, shrubs, or greenery areas) to shield sidewalks from traffics 
and to eliminate the possibility of sharing lanes with bicycles and scooters. It also creates 
an inviting environment for the PWD and all other residents and reduces the pedestrian 
pathways' risks.  

  
Reduce numbers of entries on the pedestrian, which facilitates continuous walkways and 
eliminates dangerous reaction when the PWD at the entries where the mobility and the 
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pedestrians are mixed. 

  
To allow physical access through the inner residential block for enhancing shortcut routes 
to all services and facilities.  

  
All pedestrian pathways shall be well connected with all activity spaces. 

  
All pedestrian pathways need to be well maintained 

  
The level changing for walkways should not exceed 5 percent or 1:20. Both ramps and 
steps should be clearly marked with handrails on both sides. Risers and treads shall be in 
a bold contrast color but shall not flush in same colors. 

  
Major walkways connecting with building entries should not exceed 2.5 percent slope 
(Carstens,1993, p115).  

  
Do not allow ramps instead of the staircase at the main entrances of buildings.  

  
The exterior stairs have not less than two risers on the pedestrians. One single riser is not 
required. 

  
Pedestrian ramps shall provide access on and off the sidewalks. Do not overuse bollards 
to obstacles on and off the sidewalks. 

  
Making sure all pedestrian pathways are well-drained, without water puddles after rain 

Edges 

Distinctive and Legible 
features and Landscapes 

 

  
Buildings in different colors may help add more clarity and be easy to identify. 

  
Remaining the long-established services and facilities with identified and recognizable 
signs or features at the street corners gives the PWD and all residents familiar 
environmental cues and helps them find their ways.  
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Clear, legible, and well-illuminated signs at the entrance make the buildings and 
residential blocks legible 

  
Different streets creating various vegetation themes, especially at the front of the main 
gate of the residential block 

Nodes and landmarks 

Right location, visible 
and legible Signs 

 

  
Placing signages at the gates of the residential blocks are required 

  
Providing clear signages on the side of building, facing to the main pedestrians, are easy 
to be identified.  

  
The height of the information sign from 1.75m to 2.2m are preferrable. Shall keep all areas 
between 0.9m and 2.2m above ground level free of visual obstructions. 

  
The signs have oversize characters with simplified messages for all entries are 
recommended. 

  
The site plan shall be provided at the gate of the residential block 

  
Characters with bold contrasts on the background are best noticeable, such as light 
characters on dark backgrounds or dark characters on light backgrounds 

  
The sign shall not provide stylized handwriting characters as signage to deliver Information 

  
Locating the directional signs before the decision point are required.  

  
Indicating two mutually perpendicular directions on one signpost are preferable. 

  
All materials for signages should not reflect and be easy to maintain 

Frequency and Safety 
Seating 
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For serving a large amount of the aging population, the rest stops should be provided 
every 100m to 125m, especially on the commercial streets and side streets, and quiet 
lanes.  

  
The benches and chairs should be located under shade, such as tree shade or shade 
structures, for preventing from harsh weather. 

  
The benches and chairs should design with backrest and armrest for seniors and the PWD 
being easy move in and out of the bench 

  
The slats are made of soft materials without conducting heat and cold and being easily 
weathered 

  
Considering adding a structure to put canes, leave a spot for placing walkers, and position 
a wheelchair next to the bench 

  
The heights of the benches should be designed, ranging from 450mm to 480mm.  

  
The outdoor chairs and benches should be stable and fastened on the ground. 

  
Designing the seating area and the pedestrian pathways should meet at grade. 

  
The seating areas should design facing the activity places, allowing seniors and the PWD 
to observe or have eye contact with others. 

Comfortable 
Microclimate 

 

  
Providing enough seats under the deciduous tree canopies or creating distinctive 
structures covering the seating areas for preventing harsh weather shall be considered. 

  
Planting fast-growing conifer trees for windbreaks in winter and creating places of activities 
with comfortable microclimate shall be considered. 
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Appendix IV-Designing Fangchengyuan to be Dementia-friendliness neighborhood  
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Appendix 4.1 The Design Key Features of the Fangchengyuan Neighborhood 
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Appendix 4.2 Drawing I- The Fangcheng Road Current Street Layout 



 

 

146 

 

Appendix 4.3 Drawing I- The Design Proposed of The Fangcheng Road Scenario 
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Appendix 4.4 Drawing II-Design Proposed- The Front View of the Main Entrance of a Residential Building 
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Appendix 4.5 Drawing II-Design Proposed- The Western View of the Main Entrance of a Residential Building 
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Appendix 4.6 Drawing III-Design Proposed- A Centralized Courtyard in the Fangchengyuan Yiqu Residential 

Block 
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Appendix 4.7 Drawing III-Design Proposed- A Centralized Courtyard in the Fangchengyuan Yiqu Residential 

Block 
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Appendix 4.8 Drawing III-Design Proposed- The Shade Structure in the Centralized Courtyard  
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Appendix 4.9 Drawing IV-Design Proposed- The Main Gate with Clear and Legible Sign and Barrier-free Walkway 
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 Appendix 4.10 Drawing IV-Design Proposed- The Main Gate with Clear and Legible Sign and Barrier-free 

Walkway 
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Appendix 4.11 Drawing IV-Design Proposed- The Information Sign with Site Plan at Main Gate  
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Appendix 4.12 Drawing V-Design Proposed- A Typical Modular of the Rest Stop  
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Appendix 4.13 Drawing VI-Design Proposed- The Directional Sign  


