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Globally, the elderly suffer an increased number of falls in their homes. Notably, the 

Kingdom of Saudi Arabia has a high percentage of elderly falls due to inadequate 

home interior design for independent living. However, the Ministry of Housing is 

currently unable to fulfil these housing requirements. In this study, the researcher 

aimed to document best practices in interior design that support independent living for 

the elderly. The study looks into the current challenges that elderly people face in 

interior home design. Accordingly, the study develops and formulates building codes 

that support independent living for the elderly to reduce falls among this population. 

A qualitative method based on a case-study approach was employed, whereby a total 

of 12 informants, including 10 elderly and two professionals from Saudi Building 

Codes, were purposefully and snowball-identified. Data are collected through 

thematic review, in-depth semi-structured interviews, and physical observations of the 

interior design of existing elderly homes. The data obtained from the review and 

interview were analysed based on a thematic analysis matrix using Atlas.ti software. 

The thematic review revealed that the integration of inclusive principles in interior 
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design plays a crucial role in promoting independent living for elderly citizens. It is 

understood that accessibility, flexibility, safety, environmental comfort, and social 

interaction have been considered and incorporated as requirements in interior design 

houses in most countries across the globe. The result further revealed that most of the 

elderly faced obstacles related to the lack of an elevator for easier movement in the 

building, and the main challenges that increased the risk of falling and leading to 

serious injury among the elderly in their independent living in Saudi homes were due 

to slippery floors and physical barriers. The findings suggest some important changes 

to the existing residential codes for future practice to reduce the high rate of falls 

among the elderly. First, the codes formulated, which include flexibility 1029.14.1, 

social interaction 1029.5, and accessibility codes 1105.1.8, should be considered by 

the Saudi Building Code Committee, the Saudi Council of Engineers, and the Ministry 

of Housing in providing homes to the elderly. The findings of the study will therefore 

be helpful to policymakers in understanding the issues of poor housing that affect 

elderly independent living. Therefore, the findings of the study contribute to improved 

knowledge of the framework of best practices for interior design that provide an 

inclusive strategy to support independent living for the elderly. 

Keywords: Elderly Resident, Inclusive Design, Saudi Arabia Homes, Independent 

Living, Interior Design 
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Warga tua di seluruh dunia mengalami peningkatan jumlah kejatuhan di rumah 

mereka. Kerajaan Arab Saudi mempunyai peratusan jatuh yang tinggi di kalangan 

warga emas berbanding banyak negara lain disebabkan reka bentuk dalaman rumah 

yang tidak mencukupi. Bagaimanapun, Kementerian Perumahan pada masa ini tidak 

dapat memenuhi keperluan perumahan ini. Dalam kajian ini, pengkaji bertujuan untuk 

mendokumentasikan amalan terbaik dalam reka bentuk dalaman yang menyokong 

kehidupan berdikari untuk warga tua. Kajian itu melihat kepada cabaran semasa yang 

dihadapi oleh warga emas dalam reka bentuk rumah dalaman. Kajian itu 

membangunkan dan merumuskan kod bangunan yang menyokong kehidupan 

berdikari untuk warga tua untuk mengurangkan kejatuhan dalam kalangan penduduk 

ini. Kaedah kualitatif berdasarkan pendekatan kajian kes telah digunakan.. Seramai 12 

pemberi maklumat, termasuk 10 warga emas dan dua profesional dari Kod Bangunan 

Saudi, sengaja dan dikenal pasti dengan bola salji. Data dikumpul melalui semakan 

tematik, temu bual separa berstruktur yang mendalam, dan pemerhatian fizikal reka 
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bentuk dalaman rumah warga emas sedia ada. Data yang diperolehi daripada semakan 

dan temu bual dianalisis berdasarkan matriks analisis tematik menggunakan perisian 

Atlas.ti. Kajian bertema mendedahkan bahawa penyepaduan prinsip inklusif dalam 

reka bentuk dalaman memainkan peranan penting dalam mempromosikan kehidupan 

berdikari untuk warga emas. Difahamkan bahawa kebolehcapaian, fleksibiliti, 

keselamatan, keselesaan persekitaran dan interaksi sosial telah dipertimbangkan dan 

digabungkan sebagai keperluan dalam rumah reka bentuk dalaman di kebanyakan 

negara di seluruh dunia. Hasilnya selanjutnya mendedahkan bahawa kebanyakan 

warga emas menghadapi halangan yang berkaitan dengan kekurangan lif untuk 

pergerakan lebih mudah di dalam bangunan, dan cabaran utama yang meningkatkan 

risiko terjatuh dan membawa kepada kecederaan serius di kalangan warga tua dalam 

kehidupan bebas mereka di rumah Saudi. adalah lantai licin dan halangan fizikal. 

Penemuan mencadangkan beberapa perubahan penting kepada kod kediaman sedia 

ada untuk amalan masa depan bagi mengurangkan kadar kejatuhan yang tinggi di 

kalangan warga tua. Pertama, kod yang dirumuskan, termasuk fleksibiliti 1029–14.1, 

interaksi sosial 1029.5 dan kod kebolehaksesan mudah didatangi 1105.1.8, harus 

dipertimbangkan oleh Jawatankuasa Kod Bangunan Saudi, Majlis Jurutera Saudi dan 

Kementerian Perumahan dalam menyediakan rumah kepada warga tua. Oleh itu, 

dapatan kajian akan membantu penggubal dasar dalam memahami isu perumahan 

miskin yang menjejaskan kehidupan bebas warga tua. Oleh itu, dapatan kajian 

menyumbang kepada peningkatan pengetahuan tentang rangka kerja amalan terbaik 

untuk reka bentuk dalaman yang menyediakan strategi inklusif untuk menyokong 

kehidupan berdikari untuk warga tua. 
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CHAPTER 1 

1 INTRODUCTION 

1.1 Introduction 

This chapter presents the study’s context and the setting of elderly citizens’house 

design  issues in the Kingdom of Saudi Arabia. The problem statements, research goal, 

and study objective are presented. Lastly, the study justification, scope and limitations, 

definition of terms, and thesis organisation are detailed. 

1.2 Background 

The terms ‘home’or ‘housing’refer to a place of shelter in which a person lives; 

therefore, this home concept is linked with human emotions and consciousness. Based 

on the aforementioned definition, humans need homes or houses, specifically homes 

that meet elderly adults’needs for advanced care, safety, and security. The World 

Health Organisation (WHO) Housing and Health Guidelines report states that “Poor 

housing conditions are one of the mechanisms through which social and 

environmental inequality translate into health inequality, which further affects the 

quality of life and well-being” (World Health Organisation, 2018). 

Correspondingly, some of the features of poor housing which affect the quality of life 

and well-being include unsuitable interior designs such as ramps, railings, low toilets, 

and spacious bathrooms. The compound of the housing blocks may also lack safe 

pedestrian walkways and easy access to much-needed facilities. 
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It was further reported that in developing countries such as Saudi Arabia, the majority 

of individuals living in poor housing or ‘unsuitable housing’are people with 

disabilities, the elderly, the elderly with functional disabilities, women, minorities, 

indigenous people, single-parent households, and those with the lowest income. Poor 

housing features render these individuals more vulnerable to inequity and inequality. 

Thus, given the significant housing issues that an ageing society faces, it is necessary 

to better understand and accommodate the varied housing needs of elderly individuals 

to support their independent living (Jonsson et al., 2021). 

Due to the poor housing conditions in Saudi Arabia, many elderlies face several 

challenges in their homes such as slippery floors and unsuitable interior space, which 

affect their independent living. These issues are related to a lack of requirements or 

standards for inclusive interior design in houses that are provided for elderly citizens 

in the country. As a result, one of the priorities of the Saudi Vision 2030 framework 

is to provide adequate and suitable housing that can improve the well-being of the 

citizens. Citizens of all ages must have equal opportunities to live in houses that are 

designed to serve them throughout all life stages: houses that meet the 

inhabitants’needs and are designed to allow safe, independent, and comfortable living 

at different ages will undoubtedly improve life quality Designing an inclusive and 

cost-effective house is crucial for accommodating people's needs and preventing 

unnecessary expenses related to home interior modifications (Zallio & Clarkson, 

2023). 

In this regard, the inclusive design approach entails understanding elderly diversity 

and taking this diversity into account while making decisions that are related to home 

© C
OPYRIG

HT U
PM



 

3 

development to meet their needs. In other words, it refers to designing homes that can 

be used by the elderly irrespective of their age or disability (Fallah, et al., 2021). 

Inclusive design entails that regardless of the elderly physical abilities, they can safely 

and effectively use all the facilities at home without facing any challenges that can 

cause injury.  This is because, studies in Saudi have shown that the elderly prefer to 

spend most of their time at home, where they have lived for many years.  Therefore, 

the home environment plays a key role in the autonomy, health status, and 

independence of the elderly. However, the home design in Saudi is meant to serve 

young people, and since the home environment is designed based on the needs and 

abilities of young people, it cannot meet the needs of the elderly (Fallah, et al., 2021). 

Several reports and studies have indicated that by the year 2030, Saudi will be an 

ageing society. Therefore, there is a need to refocus on home design to ensure that the 

elderly needs for independent living are met. However, due to combined longer life 

expectancies and decreasing fertility rates, the Saudi percentage of people aged > 60 

years old is increasing more rapidly than that of any other age group (Heylighen, Van 

Der Linden & Steenwinkel, 2017). Nevertheless, people of all ages should live 

together to benefit from each other, specifically the older and younger generations. 

Hence, appropriate housing that is designed based on the local cultural context and 

that accommodates the elderly Saudi citizens’requirements is needed. Accordingly, 

designing housing spaces to accommodate elderly adults is crucial for their 

meaningful integration into Saudi society. 

A study of Al-Shaqi et al. (2016) showed that the majority of the elderly in Saudi were 

more concerned about the loss of independence (49%) than dying (29%) as they aged. 
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Although the DLF survey was conducted during challenging financial conditions, the 

findings suggested that elderly people were more concerned about the loss of 

independence or becoming reliant on others rather than their financial status. The 

majority of elderly people living with neurological disorders prioritised living 

autonomously in their homes despite relying on others for daily life management 

(Moilanen et al., 2021). Therefore, the home is a point of focus to safeguard socially 

inclusive, healthy, and independent living. Accordingly, the appropriate infrastructure 

should be designed and implemented to support and provide the services that older 

people may require (Abdi et al., 2020). 

In response to ageing trends, the Saudi government are developing and applying 

healthy ageing strategies to promote and improve life quality for the older population. 

Typically, ageing adults desire independence, government assistance, and reduced 

healthcare costs (Altamimi, 2016). Altamimi’s study supported the claim by Al-Shaqi, 

Mourshed and Rezgui (2016) that subjective understanding of the older Saudi 

population should be considered to improve their life quality. 

As populations age, the number of dependent older people is also likely to increase. 

In Saudi Arabia, there is a growing ageing population, and the percentage of elderly 

Saudi citizens within the population is constantly increasing. To date, while family 

members assume the active role of caretakers, however, as family structure patterns 

change the Saudi government must accept more responsibility for elderly citizen care. 

A possible cost-saving approach is to promote independence and a high living 

standard for older adults and to support them in their choice to remain in their homes 

and stay in society. 
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Furthermore, experts in the built environment must increase their involvement in their 

research on older citizens’housing needs to contribute to the significant factors 

(dwelling size, the feeling of independence, and feeling of security or fear, etcetera) 

in home decisions and depict how these factors can be improved more 

comprehensively and accurately. The gap in this research also emphasises the 

significance of urban planning and architecture training for researchers. Producing 

research that informs policy and meaningfully influences elderly adults’life quality 

requires a transdisciplinary methodology. Nevertheless, such research remains 

infrequent and challenging to fund (Roy et al., 2018). Another study has recommended 

additional research on elderly people’s life quality in Saudi Arabia to reduce the risk 

of falls that result in loss of independent living (Abdalagleel Alsaif & Ahmed 

Alsenany, 2018).  

From the above examination, the Saudi elderly’s home design is critical as it is 

anticipated that the kingdom will be an ageing nation by 2055, where approximately 

27.8% of the total Saudi population will be > 60 years old (Alsulami & Atkins, 2016). 

These changes in demography present challenges that are related to the elderly 

citizens’life quality due to shifting house design requirements. Therefore, this thesis 

focuses on housing-inclusive interior design to aid in the sustainable resolution of 

diverse challenges in the country. 

1.2.1 An Overview of the Need for Inclusive Interior Design 

In Saudi, the home design does not meet the requirements to support the independent 

living of the elderly. This is because the Saudi building codes do not have the standards 

or requirements for elderly homes. Many authors have related the issues to the lack of 
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awareness of the best features of inclusive design by the SBC professionals on the 

importance of homes to the elderly’s health, independence, and quality of life. 

Ramsamy-Iranah et al. (2021) confirmed that “designers have not integrated issues of 

inclusive design that would be beneficial to all age groups”. Inclusive design facilitates 

fair, safe, and independent involvement in daily activities. It approaches and offers 

novel perceptions of how individuals interact with the built environment. Such a 

design increases inventiveness and problem-solving opportunities. As the population 

ages, inclusive design will become a necessity rather than a choice. Consequently, 

designers must create homes that accommodate elderly people’s requirements, 

encourage their daily activities, and enrich their autonomous and active involvement 

in all aspects of society (Yasemin Afacan, 2019) 

The best features of an inclusive or universal home serve as the foundation for 

international ageing frameworks and policies, which serve as standards for healthy old 

age (Borelli et al., 2019; Herssens et al., 2014). Nevertheless, inclusivity-emphasising 

design methods are contradictory, which indicate that a single design cannot meet 

everyone’s needs. Consequently, it might be challenging for designers and architects 

to create designs that are inclusive of elderly citizens and appropriate for them. Despite 

various studies on home accessibility, there are limited methodologies to evaluate 

accessible home characteristics or analyse the connections between the most 

significant and satisfactory characteristics that establish a good fit between homes and 

the elderly (Bianchin & Heylighen, 2018). The lack of appropriate housing options 

that enable the elderly to age in the proper location and preserve their independence 

and autonomy is the result of the growing elderly population and the inadequacy of 

the interior design of existing homes (Luciano et al., 2020). Designers should 
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emphasise new inclusive home or interior designs to accommodate the needs of all 

age groups and support personal autonomy in the home (Katunský et al., 2020). Thus, 

this study anticipates that inclusive interior design can encourage the elderly to live 

independently at home. 

1.3 Research Motivation  

1.3.1 Population Increase 

Increased human lifespan was one of the most significant 20th-century events. 

Population ageing and its effects are evident worldwide, which includes the Eastern 

Mediterranean Region. The United Nations and the WHO estimated that the global 

population of people aged > 60 years old will amount to 1.2 billion by 2025 and 2 

billion (22% of the population) by 2050. Among this population, 80% will live in 

developing countries, where 4% of people are anticipated to be > 80 years old (WHO, 

2022). 

Saudi demographic trends are shifting and following the global trend as its ageing 

population increases. The increased ageing population is mainly due to improved life 

expectancy, elevated birth rates in the last 40 years, and a recent decrease in fertility 

rates. Moreover, Between the 1980s and the 2000s, Saudi Arabia's life expectancy 

increased from 64.4 to 74.3 years (Aleban, 2021; Word Bank, 2014). Saudi Arabia 

recorded a population expansion between 1980 and 2000 due to an elevated birth rate, 

nationwide growth, and maternal and child health improvements (Khoja et al., 2018). 

Thus, the elderly population, which comprises residents aged 60 and above, is 

expected to grow from 3.5% in 2010 to 9.5% and 18.4% in 2035 and 2050, 

respectively (Abusaaq, 2015). The reasons for choosing an elderly category of the 
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community are due to the increased number of elderly citizens in Saudi Arabia, who 

are also considered a vulnerable group who face challenges in living independently in 

their homes.  

Unlike the gradual population ageing in developed countries that follows constant 

socio-economic growth over generations and decades, population ageing in 

developing countries, such as in Saudi, is accelerating rapidly. These demographic 

changes are linked to substantially altered family structures and roles, migration, and 

labour patterns. Therefore, the economic, social, and health needs of this ever-

increasing population could overwhelm most civil society institutions. Therefore, 

policymakers must hasten efforts to achieve the aim of successful ageing globally 

(World Health Organisation, 2022). 

Currently, one million elderly people live in Saudi Arabia (approximately 4% of the 

population). The elderly population is constantly increasing and is expected to reach 

2.5 million by 2020 (approximately 7% of the population) (Abdalagleel Alsaif & 

Ahmed Alsenany, 2018). However, a report submitted to the Saudi Arabian Monetary 

Agency has reported that health expenditures are expected to increase during 2015 and 

2050 due to the increase in the elderly rate from 5.4 percent (1.6 million) to 25 percent 

(10 million) but the public expenses on education will drop in the same period as the 

youth dependency ratio decreases from 41 percent to 24 percent. Increased health 

expenditures and a reduction in public expenses on education are expected to offset 

each other (Abusaaq, 2015). This means that the population of the elderly in Saudi 

will increase more than the youth population in 2050. 
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As a result, growing populations are a significant political concern since they put 

financial pressure on governments to provide elderly citizens with adequate housing 

and services. Providing an environment that meets the requirements, preferences, and 

habits of the elderly is essential to providing a high quality of life, as older people are 

more likely to be housebound and to be negatively impacted by unsuitable housing 

(Ismail et al., 2020). Moreover, because extended families have transitioned to nuclear 

families, both the developed and developing countries have older adults who are 

single, such as couples or people who are receiving senior care (Ramsamy-Iranah et 

al., 2021). 

With meagre resources, which include the lack of skilled human capital and poor 

comprehension of ageing, caring for older Saudi adults presents several challenges. 

One of the main challenges to developing Saudi’s elderly health is the substantial 

scientific literature gap on elderly citizens’health statuses, characteristics, and 

requirements. During this study, the estimated elderly Saudi population was 859,421 

(5.2% of the Saudi population). Saudi population ageing is a well-established and 

highly predictable trend that is expected to continue (Khoja et al., 2018). Figure 1.1. 

depicts the Saudi population’s ageing over the past 50 years and the projected increase 

in numbers of elderly citizens. 
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Figure 1.1 : Saudi Population Ageing Index and the Proportions of Extreme Age 

Groups (Khoja et al., 2018b) 

 

1.3.1.1 Falls Incidents  

Falls incidents among the elderly are common worldwide, with various factors 

contributing to their increased prevalence. Falls are typically caused by a diverse and 

broad set of risk factors (WHO, 2021)(French et al., 2007). Falls incidents in Saudi 

are recorded by approximately 28–35% of people aged ≥ 65 years old each year 

(Almegbel et al., 2018). The result further shows that indoor falling (slippery floors) 

accounted for 84% of falling incidents. The resulting injuries are viewed as a key 

public health issue. More than 50% of injury-linked hospitalisations among the elderly 

are attributed to falls. Additionally, falls may result in physical injuries, subsequent 

independence loss, and even death. 
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Few studies discuss gerontology issues in the Middle East, specifically falls incident. 

For instance, in Saudi, Almegbel et al. (2018) conducted the first known study on falls 

incident among elderly Saudis. The authors reported a fall prevalence of 49.9%, which 

was significantly higher than the prevalence rates described in many other countries. 

For example, the fall prevalence among elderly people was 28% in England, 34% in 

Canada, 37.4% in Ecuador, and 22% in the USA. Interestingly, Asian countries 

reported much lower prevalence rates: 11% in China, 19% in Hong Kong, 16% in 

Japan, and only 4% in Malaysia (Uy et al., 2016). Falls occurred most frequently 

indoors (83%), which corresponded to the findings of Uy et al. (2016), see Figure 1.2. 
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Figure 1.2 : Fall Prevalence over a 12-Month Period and Fall-Related 

Characteristics (Almegbel et al., 2018) 

 

Almegbel et al (2018) reported a high fall prevalence among elderly Saudis in Riyadh, 

Saudi Arabia, where falls among the elderly were more common in Saudi Arabia than 

in other countries. Housing ownership, education level, caregiver’s presence, number 

of medications, walking aid use, and stress affected fall risk among the elderly 

(Almegbel et al., 2018). Yoo, Kim, Yim and Jeon (2016) stated that preventive 
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measures should be implemented for people who are at risk of falling, which included 

awareness of possible risk factors (polypharmacy, architectural barriers, and lack of 

caregiver support). 

Abdalagleel Alsaif and Ahmed Alsenany (2018) stated that one-third of elderly 

Saudicitizens had risk factors that increased their fall risk, which corresponded to the 

worldwide data on falls among older populations. Therefore, Saudi’s societal 

authorities and designers should establish fall prevention strategies. Furthermore, 

future studies should focus on the associated risk factors and fear of falling among 

elderly Saudi citizens. 

The innovative Ambient Assisted Living (AAL) monitoring improves elderly 

citizens’life quality and supports their daily activities. Ambient Assisted Living 

(AAL) refers to “the use of information and communication technologies (ICT) in a 

person’s daily life to enable them to stay active longer, remain socially connected, and 

live independently into old age” (Vimarlund, et al., 2021). The AAL enables 

independent living by the elderly in their selected surroundings and maintains their 

connections with their relatives, families, and friends (Alsulami et al., 2017). Although 

most previous studies stated that home design issues were the main reason for falls 

among elderly people, the studies did not suggest architectural home design 

recommendations to decrease the fall risk. 

Alsulami et al.’s (2017) research aim is to measure fall prevalence among elderly 

Riyadh citizens over a one-year period and describe the most common fall risk factors 

and resulting injuries. Up to 74% of the participants who fell had post-fall injuries. 
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Among these participants, falls were associated with a lack of education and middle 

school certification. Furthermore, participants who resided in rented houses also had 

a higher fall risk. Identifying the fall risk factors added to the existing knowledge on 

the topic, increased awareness, and presented suggestions to aid in the reduction of the 

number of falls among elderly people and thereby increase their life quality. 

Examining and resolving the fall contributory risk factors in elderly Saudi citizens 

may also aid in the reduction of elderly morbidity, mortality, hospital admissions, and 

decreased functionality. 

1.3.1.2 Quality of Life and Physical Function 

A low life quality is related to economic, social and environment reduces physical 

function and healthcare access. A study in Saudi indicated that perceived health, 

particularly psychological well-being, chronic diseases, and functional status such as 

fall risk, are the primary components of health status which occasionally occur in 

unsuitable homes of elderly people (Al Senany & Al Saif, 2015). Therefore, these 

aforementioned factors should be studied alongside housing, well-being, and long-

term care when examining elderly independent living (Karlin et al., 2016). 

1.3.1.3 The Saudi Building Code (SBC) 

Architecture is typically pursued as a response to human needs, which include the need 

for shelter, security, and fellowship. Over the last two decades, architecture has been 

criticised as being detached from humanity. Some researchers alleged that architecture 

alienated humans from life (Putra & Lukito, 2018). In their book “Inclusive Design: 

Design for the Whole Population”, Clarkson and Keates suggested that designs were 

becoming less authentic as architects frequently preferred to work more rapidly using 
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standard reference data, such as that from Time-saver Standards for Architectural 

Design Data, and may have consequently neglected the humans who would use the 

building in the future. Inclusive design is important to provide design for all and can 

aid architects in creating designs for the entire population, which would provide 

affordable houses and improve the citizens’life quality (Clarkson & Keates, 2003). 

The Saudi Building Codes (SBC) refers to construction- and building-related terms 

and requirements that ensure public health and safety. The SBC contains different 

requirements in sustainability- and energy saving-related categories. This thesis 

involves the SBC architectural code, which establishes the requirements that are 

related to architectural work, use quality, and building construction systems. 

Furthermore, the architectural code includes detailed requirements based on usage and 

work, building areas and heights, interior finishes, emergency access requirements, 

hotel and public recreational buildings, special needs requirements, internal 

environments, external walls, and rooftop constructions. 

The Saudi Building Code (SBC) was officially established in 2007. It was developed 

to enhance building safety and ensure compliance with modern construction standards 

in Saudi Arabia. The Saudi Building Code (SBC) was developed to standardise 

construction practices in Saudi Arabia and enhance the safety, sustainability, and 

efficiency of buildings. Its origins can be traced back to several key factors such as 

Safety Standards, International Standards and Environmental Considerations (Saudi 

Building Codes, 2024).  
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Recently, the SBC has presented several changes to the International Code Council to 

ensure that its regulations would be more effectively suited to the Saudi environment. 

The SBC 1101 architecture-related code was established to meet local weather, 

material, construction, and regulatory requirements. The code was applied to Saudi 

residential buildings beginning in June 2021. Most residential building regulations and 

requirements focus on general architectural factors, such as the floor number, building 

exterior colour, window size, or exterior wall design (Saudi Building Code, 2018). 

Therefore, the SBC housing requirements do not consider the citizens’needs in the 

design process or spacing in design regulations. These considerations are vital to 

understanding the issues underlying housing shortages in the kingdom. Some of these 

aforementioned challenges are interior design issues and are the reasons citizens reject 

specific housing units. Furthermore, Saudi Arabia still does not have guidelines to 

promote elderly independent living, decrease falls among the elderly, or use 

architectural structures to improve life quality. Thus, the guidelines are necessary as 

most falls occur at home. 

1.4 Research Problem  

The World Health Organisation (WHO) (2018) states in the Housing and Health 

Guidelines Report that poor housing conditions are one of the mechanisms through 

which social and environmental inequality translates into health inequality. This 

further affects the quality of life and well-being. The majority of people living in 

unsuitable housing are low-income individuals, women, people of colour, single-

parent households, older people with functional impairments, and those on minimum 

wages, all of whom are vulnerable to inequity and inequality. The majority of elderly 

population with or without functional impairment have several housing-related issues. 
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There is an urgent need for greater knowledge of and support for the different housing 

needs of elderly adults (Jonsson et al., 2021).   

The problem of providing enough housing that will enable the elderly to age in the 

appropriate place and preserve their autonomy and independence is brought on by the 

growing number of elderly people and the unsuitable interior design of existing homes 

(Luciano et al., 2020). Though a lot of research has been done on the subject of home 

accessibility, not much has been done to assess the effectiveness of inclusive design 

features or examine the connection between the most important and fulfilling features 

and how often elderly residents use them (Bianchin & Heylighen, 2018).  

Probably due to the lack of understanding or unclear of best global practices in 

inclusive interior design, the architects and designers in Saudi unable to implement 

designs that are inclusive of the elderly and that are acceptable. These further 

demonstrate that the houses produced by the architecture and the Ministry of Housing 

in Saudi are unsuitable for the elderly and will not guarantee ageing in place. 

According to Fallah et al. (2021), the majority of an older individual's lifespan is spent 

at home. The problem is that many homes in today's society are not suitable for the 

elderly or those with disabilities. Consequently, it is difficult for them to perform 

simple everyday tasks at home. 

Notably, the lack of inclusive interior design leads to unsuitable housing where elderly 

citizens in Saudi Arabia are facing serious challenges to their independent living, and 

one of these challenges is the issue of falling resulting in serious injury (Alabdullgader 

& Rabbani, 2021; Alshammari et al., 2018). Previous studies in Saudi have reported 
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that annually approximately 28% to 35% of people who are aged 65 and over suffer a 

fall. It was found that nearly half of the elderly population in Saudi Arabia (49.9%) 

experienced at least one fall in the previous year. The studies indicated that indoor 

falls were the most common type of falls (83%) (Almegbel et al., 2018). However, the 

specific factors contributing to indoor falls among elderly individuals in Saudi Arabian 

homes were not identified (Alabdullgader & Rabbani, 2021; Alshammari et al., 2018; 

Almegbel et al., 2018). 

For example, previous studies by Maswadi et al. (2022) focused on achieving 

independent living by using technology, while Alsulami and Atkins (2016) examined 

technology and the house as major risk factors for increased falls among the elderly. 

A review of the SBC housing construction requirements revealed that the codes 

covered safety and health factors in exterior architecture and building materials (Saudi 

Building Code, 2022). Based on this, Yoo, Kim, Yim and Jeon (2016) recommend 

architectural barriers that can prevent elderly people from falling. Moreover, 

Abdalagleel Alsaif and Ahmed Alsenany (2018) reported that Saudi societal 

authorities and designers should establish fall prevention strategies. One of the 

strategies for preventing the elderly from falling is suitable interior design. Another 

issue of concern is the lack of building codes or requirements in the SBC that support 

elderly citizens’independent living in their homes in Saudi Arabia. The review of the 

SBC indicated that the requirement for elderly homes is not considered and specified. 

The houses given to the elderly were normal houses given to all people and the features 

of the houses do not support elderly independent living, as such these become an 

unending challenge to the elderly’s wellbeing. Therefore, the SBC and the Ministry of 

Housing should consider formulating building codes and requirements that can 
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improve the quality of life as well as support the independent living of the elderly in 

Saudi. 

From the foregoing, therefore, this current study attempts to fill the gap of previous 

studies especially on the interior design of elderly people’s homes in Saudi Arabia 

which has not been studied. Furthermore, interior design requirements in Saudi Arabia 

do not include a specific code that can promote elderly life quality. 

1.5 Objective 

This study aims to clarify the elderly Saudi citizens’ housing issues. The design best 

practices and physical design factors that support elderly citizens’ independent living 

were investigated. The study was performed to identify the challenges and possibilities 

of reformulating the SBC to improve residential design for Saudi elderly citizens. 

Thus, the study objectives were defined as follows: 

1. To investigate the best global practices of interior design that can support 

independent living for elderly adults in their homes. 

2. To analyse current obstacles to elderly Saudi citizens’ independence in their 

homes. 

3. To develop an inclusive interior building code to support independent living 

for elderly Saudi citizens in their homes. 

 

1.6 Research Question (RQ) 

Previous studies examined the financial and social benefits of integrating design 

qualities into private single-family homes during the construction design stage. 

Additionally, these studies promoted inclusive design use to enable independent living 
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for the elderly for improved life quality (Hall, 2015). The Saudi housing sector is 

challenged by a lack of appropriate housing for different citizen groups (Ministry of 

Housing, 2016). 

In this study, the term ‘inclusive design’ refers to a design method that seeks to provide 

suitable housing units that may succeed more effectively in meeting the citizens’ needs 

and enhancing their life quality. The study focused on elderly citizens, the main 

recipients of the current affordable housing units provided by the Saudi Ministry of 

Housing in 2017. This study examined inclusive interior design for elderly Saudi 

citizens’ homes and explored how this design theory could be incorporated into the 

SBC to ensure independent living for elderly citizens in their homes. Furthermore, 

pertinent theories, methodologies, and empirical work are presented. The main RQ 

was structured as follows: how can inclusive design be integrated into interior design 

and SBC formulation to support independent living for elderly Saudi citizens in their 

homes? The main RQ was accompanied by the following sub-RQs: 

Sub RQ1:  What are the best global practices of interior design that support elderly 

adults’ independent living in their homes? 

Sub RQ2:  What are the current obstacles to the elderly Saudi citizens’ independence 

in their homes? 

Sub RQ3:  How can inclusive design principles be integrated into interior design in 

the building code formulation to support the elderly Saudi citizens’ 

independence in their homes? 

 

Table 1 summarises the research framework (RQs, objectives, and methods) adapted 

from Zairul (2017): 

© C
OPYRIG

HT U
PM



 

21 

Table 1.1 : Research Overview Summary 

 

GAP SRQ Objective Deductive 

Lack of 

inclusive 

interior design 

SRQ1: What are the 
best global practices 

of interior design that 

support elderly 
adults’ independent 

living in their homes? 

To investigate the 
best global practices 

of interior design that 

support independent 
living by the elderly 

in their homes. 

Best practices of 
interior design that 

support independent 

living for the elderly 

in their homes. 

Inadequate 

information 

about the 

challenges faced 

by the elderly in 

their homes. 

SRQ2: What are the 

current obstacles to 
elderly Saudi citizens’ 

independence in their 

homes? 

To analyse the current 

issue of elderly Saudi 
citizens’ 

independence in their 

homes. 

- Elderly citizens’ 

preferences for their 

home environment 

- Current issues 

encountered by the 

elderly. 

Absence of 

interior design 

codes in SBC 

standards to 

support 

independent 

living for the 

elderly. 

SRQ3: How can 

inclusive design 

principles be 
integrated into 

interior design to 

formulate an SBC that 
supports elderly Saudi 

citizens’ 

independence in their 

homes? 

To develop an 

inclusive interior 

building code to 
support elderly Saudi 

citizens’ independent 

living in their homes. 

- Inclusive interior 

design best practice. 

- Building code 
criteria in interior 

design. 

 

1.7 Study Justification 

The importance of this research is based on several studies that highlighted the 

necessity of considering the issues of an increased ageing population. Additionally, 

suitable housing should be provided to enable elderly independent living as 

recommended by the United Nations (Nation, 2022). The United Nations report states 

that almost all countries have an increased proportion and number of the aged 

population. The ≥ 65-year-old age group is increasing more rapidly than all other age 

groups. Generally, an ageing society faces significant housing challenges, where 

suitable housing will substantially challenge many governments in the future  

(Investment, 2020). The shortage of suitable housing that supports independent living 

by the elderly has financially pressured healthcare provision in many countries. 
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Furthermore, an ageing population is a significant political concern because it puts 

financial pressure on governments to provide senior housing and services that are 

appropriate. 

Saudi Arabia is currently experiencing an accelerated increase in its elderly population 

and is facing housing design issues (Almegbel et al., 2018). Therefore, this proactive 

study is significant as it supports suitable elderly housing requirements. Significantly, 

proper understanding and provisions for elderly people’s diverse home requirements 

are needed (Jonsson et al., 2021). The inclusive design supports lifelong independent 

living for all age groups, in addition to the elderly in their preferred environments. 

Designing houses to be inclusive and cost-effective is a crucial requirement in 

modifying house designs according to oldness and day-to-day demands. This type of 

approach is vital in accommodating people and avoiding the issue of home interior 

alteration-related spending (Mnea & Zairul, 2023). Therefore, this research is crucial 

and significant in fulfilling existing and future housing demands. Additionally, the 

findings would aid the establishment of an SBC that supports elderly independent 

living instead of waiting for the issue to arise later. 

1.8 Study Limitations  

Given the rising percentage of elderly citizens losing their ability to live independently 

and suffering falls in their homes, the study focused on the inclusive interior design of 

elderly citizens’ homes in Saudi Arabia. It is necessary to employ inclusive design in 

the interior design of Saudi homes to enable independent living for older adults and 

improve their quality of life. This study aimed to contribute to best practices in design 

that meet the elderly citizens’ needs; however, the housing issues that affect the elderly 
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citizens in all regions of Saudi Arabia were not explored. For research in this area to 

progress, researchers must understand the issues encountered by such citizens. 

Expanding this understanding to all Saudi cities will facilitate the establishment of 

general interior design regulations to provide homes that clearly meet citizens’ needs. 

Another limitation of this current study is the review of current SBC and formulation 

of building codes. SBCs are a set of requirements and standards of building codes for 

public and private buildings. It is expected that the SBC should outline the home 

features for the elderly or elderly with functional disabilities homes. Yet this was 

missing in the SBC. Therefore, this study provides and formulates building codes that 

can support the independent living of the elderly. This formulation can provide 

awareness and guide the policymakers in understanding the importance of providing 

accessible homes with special features that can improve the quality of life as well as 

enhance the independent living of the elderly and elderly with functional disability.   

The elderly and elderly with functional disabilities require accessible homes or 

housing to live independently. This can be achieved through architectural design, and 

by including accessible elements inside the house, such as a non-slip floors, adapted 

electronics, bookshelves, and cabinets, or furniture. Access is usually described as the 

area that people with disability using a wheelchair can reach mostly with their arms 

and with little to no movement of their legs or body. Due to the architectural design in 

Saudi, many elderly and elderly with functional disabilities are having challenges to 

modify their homes to meet their needs. Therefore, there is a need for the SBC and 

professionals to consider accessibility and flexibility in the future design of homes in 

Saudi. 
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Finally, the qualitative case study is another limitation of this current study. Yin (1984) 

asked, “How can you generalise from a single case?” Case studies provide a limited 

methodological basis for scientific generalisation as they are based on a low number 

of participants. For example, some case studies involved only one participant. In this 

research, the case study approach presented inherent limitations due to the limited 

number of participants that could be included in the study. Despite these limitations, 

the study presents opportunities to gain a deeper understanding and consideration of 

the participants’ lived experiences. 

The author is cognisant of the complexity of the current Saudi interior housing 

regulations. Based on this awareness, the author expects that current laws can adapt to 

changes that incorporate inclusive design best practices and formulate SBC rules and 

regulations to govern the interior design of elderly Saudi citizens’ homes more 

effectively. 

1.9 Thesis Organisation  

This study is structured into six chapters, which are summarised as follows:  

 

Chapter 1: Introduction: The research, the study background, the research objective, 

RQ, the study's significance and benefit, knowledge contribution, anticipated results, 

and definitions of terms are introduced. 

Chapter 2: Literature Review:  the LR is conducted using international and local 

journals, newsletters, and books are presented. The LR focuses on the following three 

aforementioned sub-RQs. The research gaps identified in the review and how the 

author’s research aims to address the literature gaps are highlighted. 
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Chapter 3: Methodology: The methodology used in this thesis is presented and the 

reason specific approaches selected is clarified. The reasons the case study approach 

is used rather than other possible approaches are discussed. The reason that the case 

study method was the most appropriate research methodology and the rationale for 

using a case study approach is stated. Lastly, the research design, sample analysis, 

interview technique and strategies, and data collection are described. 

Chapter 4: Findings and Data Analysis [Thematic Analysis Matrix (TAM) 

(Zairul, 2021)]: The analysis findings from 10 elderly citizens’ qualitative interviews 

are presented. The interviews examined the issues encountered by elderly adults who 

lived independently in their homes, the observations, and LR documentation by 

Atlas.ti. Themes were identified using TAM (Zairul, 2021) with Atlas.ti 8 computer-

assisted qualitative data analysis software. 

Chapter 5: Discussion: The discussions of the main findings is discussed in the 

chapter. The findings of the study are compared with the literature and theory to 

examine the consistencies of the data. 

Chapter 6: Conclusion, Implication and Recommendations: The chapter presents 

the conclusion part of the study. The conclusion drawn from the main findings is 

presented in the chapter, and the implication of the study including implications on 

practical and theory, and body of knowledge contributions are discussed. The 

recommendations including recommendations to policy making, SBC and Ministry of 

Housing, architects and designers, and elderly people and recommendations for 

further research are presented in the chapter. 
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1.10 Summary 

The number of elderly adults in Saudi Arabia is increasing. The growing ageing 

population has played a key role in the increase in general policies that promote 

independence for this population. Notably, elderly Saudi adults encountered several 

obstacles to independent living. In correspondence, the RQ and objectives guiding the 

thesis were introduced and a thesis overview was presented. The following chapter 

presents an LR that investigates the current issues encountered by elderly adults as 

they seek to live independently in their homes, the best practices for integrating 

inclusive design into interior design to support elderly adults, and recommendations 

for adapting the SBC for home design to accommodate elderly independent living and 

improve life quality. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© C
OPYRIG

HT U
PM



 

278 

7 REFERENCES 

(Saritabak), O. D., & Demirkan, H. (1998). Involving the Elderly in the Design 

Process. Architectural Science Review, 41(4), 157–163. 

https://doi.org/10.1080/00038628.1988.9696833 

Abd Rahman, S. H. B., Hamid,  . ‘Adha A.,  or,  . F.  ., Abdul Salam,  . Z. M., 

& Nabees Khan, M. B. (2021). Safety in Elderly Nursing Home Design: An 

Overlooked Patient Safety Issue. Global Conference on Business and Social 

Sciences Proceeding, 12(1), 32–32. 

https://doi.org/10.35609/gcbssproceeding.2021.12(32) 

Abd Samad, N.A., Said, I.& Abdul Rahim, A. (2019). Strategies of Accessible City 

for Malaysia as A Developing Country. CSSR2019 6th International 

Conference on Science & Social Research 2019, 20, 4–5. 

https://cssr.uitm.edu.my/2019/ 

Abdalagleel Alsaif, A., & Ahmed Alsenany, S. (2018). Balance and prevention of fall 

among elderly. https://doi.org/10.15406/mojgg.2018.03.00087 

Abdi, S., Spann, A., Borilovic, J., de Witte, L., & Hawley, M. (2020). Understanding 

the care and support needs of older people: a scoping review and categorisation 

using the WHO international classification of functioning, disability and health 

framework (ICF). BMC Geriatrics, 20(1), 23. https://doi.org/10.1186/s12877-

019-1279-8 

Abdul Rahim, A., & Zen, I. (2015). Application of Universal Design in the Built 

Environment. IIUM Press, International Islamic University Malaysia. 

http://irep.iium.edu.my/39519/1/EDW_A11-290-1081.pdf 

Abdullah, K., Abdul, B., Al, A., & Sultan, H. R. H. P. (2007). SBC 304 C. Building. 

Abusaaq, H. I. (2015). SAMA Working Paper: POPULATION AGING IN SAUDI 

ARABIA. 

Ada-Helen Bayer, L. H. (2000). Fixing to stay: A national survey of housing and home 

modification issues. May. 

Afacan, Y. (2008). Designing for an ageing population: Residential preferences of the 

turkish older people to age in place. Designing Inclusive Futures, 1992, 237–

248. https://doi.org/10.1007/978-1-84800-211-1_23 

Afacan, Yasemin. (2019). Extending the importance–performance analysis (IPA) 

approach to Turkish elderly people’s self-rated home accessibility. Journal of 

Housing and the Built Environment, 34(2), 619–642. 

https://doi.org/10.1007/s10901-019-09645-3 

Ahrentzen, S., & Tural, E. (2015a). The role of building design and interiors in ageing 

actively at home. Building Research and Information, 43(5), 582–601. 

https://doi.org/10.1080/09613218.2015.1056336 

© C
OPYRIG

HT U
PM



 

279 

Al-Kordi., A. S. A.- . (2018). Housewife’s Practices Towards Achieving The Design 

Flexibility Of The Economic Housing and Their Impact On The Residential 

Satisfaction. Arab Research Journal in the Fields of Specific Education. 

https://journals.ekb.eg/article_31906_24d9d51c347ac06c31be04aaf299ec5e.

pdf 

Al-Qahtani, A. M. (2020). Health Status and Functional Abilities of Elderly Males 

Visiting Primary Health-care Centers in Khamis Mushait, Saudi Arabia. 

Clinical Interventions in Aging, Volume 15, 2129–2143. 

https://doi.org/10.2147/CIA.S274318 

Al-Shaqi, R., Mourshed, M., & Rezgui, Y. (2016). Progress in ambient assisted 

systems for independent living by the elderly. SpringerPlus. 

https://doi.org/10.1186/s40064-016-2272-8 

Al, S. et. (2010). (PDF) Luminaire position optimisation using radiance based 

simulation: a test case of a senior living room. 2010. 

https://www.researchgate.net/publication/225071501_Luminaire_position_op

timisation_using_radiance_based_simulation_a_test_case_of_a_senior_livin

g_room 

Al Saif, A., Hafez, E., Al senany, S., Waly, E., & Alsenany, S. (2012). The Prediction 

of Falls Among older people in Saudi Arabia. In Journal of American Science 

(Vol. 8, Issue 6). http://www.americanscience.org.85 

Al Senany, S., & Al Saif, A. (2015). Assessment of physical health status and quality 

of life among Saudi older adults. Journal of Physical Therapy Science, 27(6), 

1691–1695. https://doi.org/10.1589/jpts.27.1691 

Alabdullgader, A., & Rabbani, U. (2021). Prevalence and risk factors of falls among 

the elderly in Unaizah City, Saudi Arabia. In Sultan Qaboos University 

Medical Journal (Vol. 21, Issue 1, pp. e86–e93). 

https://doi.org/10.18295/squmj.2021.21.01.012 

Aleban, N. A. (2021). A proposal for a national social program for supporting the 

elderly in Saudi Arabia. Journal of Educational and Social Research, 11(4), 

319–330. https://doi.org/10.36941/jesr-2021-0098 

Algeo, C. (2013). The researcher-participant relationship in action research: A case 

study involving Australian project managers. 6th International Conference of 

Education, Research and Innovation (ICERI2013), June, 6042–6049. 

https://opus.lib.uts.edu.au/bitstream/10453/26914/1/2012008353OK.pdf 

Aljawadi, M. H., Khoja, A. T., Alhammad, A. M., AlOtaibi, A. D., Al-Shammari, S. 

A., & Khoja, T. A. (2018). The prevalence of benzodiazepines utilization and 

its association with falls among Saudi older adults; results from the Saudi 

national survey for elderly Health (SNSEH). Saudi Pharmaceutical Journal 

26 (2018) 1112–1119 Contents, 26(8), 1112–1119. 

https://doi.org/10.1016/j.jsps.2018.05.022 

Almegbel, F. Y., Alotaibi, I. M., Alhusain, F. A., Masuadi, E. M., Al Sulami, S. L., 

© C
OPYRIG

HT U
PM



 

280 

Aloushan, A. F., & Almuqbil, B. I. (2018). Period prevalence, risk factors and 

consequent injuries of falling among the Saudi elderly living in Riyadh, Saudi 

Arabia: A cross-sectional study. BMJ Open, 8(1). 

https://doi.org/10.1136/bmjopen-2017-019063 

Almehrej, M. I. (2015). A DESIGN GUIDE FOR CONTEMPORARY SAUDI 

ARABIAN HOMES IN RIYADH. 

Almutairi, K., Thoma, G., Burek, J., Algarni, S., & Nutter, D. (2015). Life cycle 

assessment and economic analysis of residential air conditioning in Saudi 

Arabia. Energy and Buildings, 102, 370–379. 

https://doi.org/10.1016/j.enbuild.2015.06.004 

Alonso, F. (2010). The benefits of building barrier-free: a contingent valuation of 

accessibility as an attribute of housing. Taylors& Francis Oline, 2–2002(1), 

25–44. 

Alotaibi, N. B. (2020). Egyptian Journal of Social Work (EJSW) 

http://ejsw.journals.ekb.eg Print Requirements to Enhance the Quality of Life 

of the Elderly in Saudi Society: A Case Study on a Sample of Elderly People 

in Riyadh. Egyptian Journal of Social Work, 9(1). http://ejsw.journals.ekb.eg 

Alshammari, T. K., Alghamdi, H., Alkhader, L. F., Alqahtani, Q., Alrasheed, N. M., 

Yacoub, H., Alnaem, N., AlNakiyah, M., & Alshammari, M. A. (2020). 

Analysis of the molecular and behavioral effects of acute social isolation on 

rats. Behavioural Brain Research, 377(May 2019), 112191. 

https://doi.org/10.1016/j.bbr.2019.112191 

Alsulami, M. H., & Atkins, A. S. (2016a). Elderly Saudi Arabians’Perceptions and 

Attitudes Towards Using Ambient Assisted Living Technologies. 

International Conference, Barcelona, Spain, April, 978–993. 

https://doi.org/10.13140/RG.2.1.3170.5209 

Alsulami, M. H., & Atkins, A. S. (2016b). Factors Influencing Ageing Population for 

Adopting Ambient Assisted Living Technologies in the Kingdom of Saudi 

Arabia. In Ageing International (Vol. 41, Issue 3, pp. 227–239). Springer US. 

https://doi.org/10.1007/s12126-016-9246-6 

Alsulami, M. H., Atkins, A. S., Campion, R. J., & Alaboudi, A. A. (2017). An 

Enhanced Conceptual Model for Using Ambient Assisted Living to Provide a 

Home Proactive Monitoring System for Elderly Saudi Arabians. 2017 

IEEE/ACS 14th International Conference on Computer Systems and 

Applications (AICCSA), 2017-Octob, 1443–1449. 

https://doi.org/10.1109/AICCSA.2017.214 

ALSUSI, R. (2015). The effect of design flexibility on housing utilization efficiency in 

the Gaza Strip : with reference to multi-functional interior spaces. Islamic 

University. 

Altamimi, T. (2016). Healthy aging conceptualizations in Saudi Arabia: a systematic 

review. International Journal of Medical Science and Public Health Online. 

© C
OPYRIG

HT U
PM



 

281 

https://doi.org/10.5455/ijmsph.2016.25122015349 

Altman, I., Lawton, M. P., & Wohlwill, J. F. (1984). ELDERLY PEOPLE AND THE 

ENVIRONME. Springer. 

Amini Toosi, H., Del Pero, C., Leonforte, F., Lavagna, M., & Aste, N. (2023). 

Machine learning for performance prediction in smart buildings: Photovoltaic 

self-consumption and life cycle cost optimization. Applied Energy, 

334(December 2022). https://doi.org/10.1016/j.apenergy.2023.120648 

Ann Heylighen*, & Valerie Van der Linden, I. V. S. (2016). Ten questions concerning 

inclusive design of the built environment. Building and Environment. 

https://ac-els-cdn-com.sdl.idm.oclc.org/S0360132316305005/1-s2.0-

S0360132316305005-main.pdf?_tid=19df4ea0-448f-41c9-8014-

83f61fcd0e96&acdnat=1546676707_eee7c67039793c7c59f568c787eb59a8 

Arroyo, I., Montesino, N., Johansson, E., & Yahia, M. W. (2021). Social integration 

through social connection in everyday life. Residents’experiences during the 

COVID-19 pandemic in SällBo collaborative housing, Sweden. Archnet-IJAR, 

15(1), 79–97. https://doi.org/10.1108/ARCH-10-2020-0236 

Ary, Jacobs, Sorensen,  and W. (2014. (2014). Introduction to Research in Education. 

(9th Editio). Wadsworth,. 

Asiamah, N., Mensah, H. K., & Oteng-Abayie, E. F. (2017). General, target, and 

accessible population: Demystifying the concepts for effective sampling. 

Qualitative Report, 22(6), 1607–1621. https://doi.org/10.46743/2160-

3715/2017.2674 

Bailey, C., Foran, T. G., Ni Scanaill, C., & Dromey, B. (2011). Older adults, falls and 

technologies for independent living: A life space approach. Ageing and 

Society, 31(5), 829–848. https://doi.org/10.1017/S0144686X10001170 

Baldwin, N., Harris, J., & Kelly, D. (1993). Institutionalisation: Why Blame the 

Institution? Ageing and Society, 13(1), 69–81. 

https://doi.org/10.1017/S0144686X00000659 

Benros, D., & Duarte, J. P. (2009). An integrated system for providing mass 

customized housing. Automation in Construction, 18(3), 310–320. 

https://doi.org/10.1016/j.autcon.2008.09.006 

Bianchin, M., & Heylighen, A. (2018). Just design. Design Studies, 54, 1–22. 

https://doi.org/10.1016/j.destud.2017.10.001 

Binti, S. H., Rahman, A., & Prof, A. (2022). Designing an Elderly Friendly Housing: 

The Relationship Between Architectural Design and The Safety of Elderly 

Residents. 12(2022). 

Birthe Macdonald, Minxia Luo, G. H. (2021). Daily Social Interactions and Well-

Being in Older Adults: The Role of Interaction Modality. Journal of Social 

and Personal Relationships, 5(1), 581. 

© C
OPYRIG

HT U
PM



 

282 

Blaine, B. (2018). A Case for Inclusive Design | Architect Magazine. 

https://www.architectmagazine.com/practice/a-case-for-inclusive-design_o 

Board, A. B. C. (2022). livable housing design Standard. Australian Building Codes 

Board. 

Bonenberg, A. (2013). Shaping an integrating kitchen space with gesture-based 

control system. Lecture Notes in Computer Science (Including Subseries 

Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 

8011 LNCS(PART 3), 12–21. https://doi.org/10.1007/978-3-642-39194-1_2 

Bonenberg, A., Branowski, B., Kurczewski, P., Lewandowska, A., Sydor, M., 

Torzyński, D., & Zabłocki,  . (2019). Designing for human use  Examples of 

kitchen interiors for persons with disability and elderly people. Human Factors 

and Ergonomics In Manufacturing, 29(2), 177–186. 

https://doi.org/10.1002/hfm.20772 

Bong, W. K., & Bronshtein, I. (2021). Designing Digital Games with &amp; for 

Home-dwelling Older Adults’Social Interaction under Sheltering Measures. 

Proceedings of the 7th International Conference on Information and 

Communication Technologies for Ageing Well and E-Health, 57–68. 

https://doi.org/10.5220/0010467900570068 

Borelli, E., Paolini, G., Antoniazzi, F., Barbiroli, M., Benassi, F., Chesani, F., Chiari, 

L., Fantini, M., Fuschini, F., Galassi, A., Giacobone, G. A., Imbesi, S., 

Licciardello, M., Loreti, D., Marchi, M., Masotti, D., Mello, P., Mellone, S., 

 incolelli, G., … Tech, R. (2019). HABITAT  An IoT Solution for 

Independent Elderly. Sensors, 19. https://doi.org/10.3390/s19051258 

Bowen, G. A. (2009). Document analysis as a qualitative research method. Qualitative 

Research Journal, 9(2), 27–40. https://doi.org/10.3316/QRJ0902027 

Brink, S. (1990). International policy trends in housing the elderly in developed 

countries. Ageing International, 17(2), 13–20. 

https://doi.org/10.1007/BF03004336 

Bryman, A. and Bell, E. (2015). Business Research Methods. Oxford University Press. 

Bulmer, M., De Vaus, D.A., and Fielding, N. (2004). Questionnaires. Sage 

Publications. 

Bunout, D., Backhouse, C., Leiva, L., Barrera, G., Sierralta, W., de la Maza, M. P., & 

Hirsch, S. (2009). Relationship between protein and mitochondrial DNA 

oxidative injury and telomere length and muscle loss in healthy elderly 

subjects. Archives of Gerontology and Geriatrics, 48(3), 335–339. 

https://doi.org/10.1016/j.archger.2008.02.016 

Burholt, V., & Windle, G. (2007). Retaining independence and autonomy in a rural 

area  Older people’s preferences for specialised housing. In Research, Policy 

and Planning (Vol. 25, Issue 1). 

© C
OPYRIG

HT U
PM



 

283 

Carder, P. C. (2002). The social world of assisted living. Journal of Aging Studies, 

16(1), 1–18. https://doi.org/10.1016/S0890-4065(01)00031-7 

Care, N. (2023). Home interior design changes to help the elderly stay safe. 

https://www.nurturecare.com/home-design-adaptions-for-seniors/ 

Cecilia PetterssonDepartment of Health Sciences, Lund University, Lund, S. (2017). 

Housing acces- sibility for senior citizens in Sweden: Estimation of the effects 

of targeted elimination of environmental barriers. Scandinavian Journal of 

Occupational Therapy, 25(6). 

https://doi.org/https://doi.org/10.1080/11038128.2017.1280078 

Çelik, A., Yaman, H., Turan, S., Kara, A., Kara, F., Zhu, B., Qu, X., Tao, Y., Zhu, Z., 

Dhokia, V., Nassehi, A., Newman, S. T., Zheng, L., Neville, A., Gledhill, A., 

Johnston, D., Zhang, H., Xu, J. J., Wang, G., … Dutta, D. (2018). AIA-New 

York Position Statement: Design for Aging. Journal of Materials Processing 

Technology, 1(1), 1–8. 

http://dx.doi.org/10.1016/j.cirp.2016.06.001%0Ahttp://dx.doi.org/10.1016/j.p

owtec.2016.12.055%0Ahttps://doi.org/10.1016/j.ijfatigue.2019.02.006%0Aht

tps://doi.org/10.1016/j.matlet.2019.04.024%0Ahttps://doi.org/10.1016/j.matl

et.2019.127252%0Ahttp://dx.doi.o 

Cervero, R. (1997). Paradigm shift: from automobility to accessibility planning. 

Urban Futures (Canberra), 1035–8331(22), 9–20. 

https://search.informit.org/doi/epdf/10.3316/ielapa.980100546 

Chan, M., Campo, E., Estève, D., & Fourniols, J. Y. (2009). Smart homes - Current 

features and future perspectives. In Maturitas (Vol. 64, Issue 2, pp. 90–97). 

Elsevier. https://doi.org/10.1016/j.maturitas.2009.07.014 

Chapin, R., & Dobbs-Kepper, D. (2001). Aging in Place in Assisted Living: 

Philosophy Versus Policy. In The Gerontologist (Vol. 41, Issue 1). 

https://academic.oup.com/gerontologist/article/41/1/43/590881 

Chen, K. (2017). Sustainable Design for the Elderly: Senior Housing Design 

Guidelines. In UNIVERSITY OF FLORIDA (Vol. 3, Issue 2). 

Choi, Lee, P. (2018). A study on the analysis of the interior color environment in 

Korea: Focus on senior citizen centers in Korea. Journal of Engineering and 

Applied Sciences. 

http://docsdrive.com/pdfs/medwelljournals/jeasci/2018/7857-7864.pdf 

Chung, J. H. (2018). A Flexible Modular Housing System Considering User 

Preference - Focused on Single-Family Houses for the Elderly-. International 

Journal of Engineering & Technology, 7(3.24), 210–214. 

 

Code, S. B. (2018). Saudi Building Code. Saudi Building Code National Committee. 

https://sbc.gov.sa/ar/Pages/default.aspx 

© C
OPYRIG

HT U
PM



 

284 

Code, S. B. (2022). Accessibility. Saudi Building Code. 

Cohen, S., & Allweil, Y. (2020). Towards Non-Ageist Housing and Caring in Old 

Age. Urban Planning, 5(4), 155–170. https://doi.org/10.17645/up.v5i4.3413 

Commission, E. (2020). Europe 2020: A Strategy for Smart, Sustainable and Inclusive 

Growth. European Commission. https://eur-

lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:2020:FIN:EN:PD

F 

Condair. (2020). Elder Care and Humidity: Setting Standards to Protect Residents. 

Condair. https://www.condair.com/humidifiernews/blog-overview/elder-care-

and-humidity-setting-standards-to-protect-residents 

Connell, B. R., Jones, M., Mace, R., Mueller, J., Mullick, A., Ostroff, E., Sanford, J., 

Steinfeld, E., & Story, M. (1997). THE PRINCIPLES OF UNIVERSAL 

DESIGN. Retrieved January, 11, 3–4. 

Continual Engine Team. (2024, April 5). Inclusive Vs. Universal Design: Why It 

Matters. 1. https://www.continualengine.com/blog/inclusive-vs-universal-

design/#:~:text=While inclusive design accommodates diverse,%2C 

disability%2C or other factors. 

Corbin, J., & Strauss, A. (2008). Basics of Qualitative Research: Techniques and 

Procedures for Developing Grounded Theory (3rd ed.). SAGE Publications. 

Council for Interior Design Qualification. (2019). Definition of Interior Design 

Abbreviated Definition of Interior Design Full Definition of Interior Design. 

Cresswell, J. W. (1998). Qualitative inquiry and research design: Choosing among 

five traditions. Sage Publications, Inc. 

Creswell, J. W. (2013). Qualitative Inquiry and Research Design. 

CRESWELL, J. W. (2009). RESEARCH DESIGN Qualitative, Quantitative, and 

Mixed Methods Approaches JOHN (Third). 

Croucher, K., Hicks, L., Bevan, M., & Serson, D. (2007). Comparative Evaluation of 

Models of Housing with Care for Later Life. Water, June. 

http://eprints.whiterose.ac.uk/73186/ 

CVETKOVSKA, L. (2022). 30 Smart Home Statistics for All High-Tech Enthusiasts. 

https://comfyliving.net/smart-home-statistics/ 

Danziger, S., & Chaudhury, H. (2009). Older Adults’Use of Adaptable Design 

Features in Housing Units: An Exploratory Study. Journal of Housing for the 

Elderly, 23(3), 134–148. https://doi.org/10.1080/02763890903035498 

De Jonge, D. M., Jones, A., Phillips, R., & Chung, M. (2011). Understanding the 

essence of home  Older people’s experience of home in Australia. 

Occupational Therapy International, 18(1), 39–47. 

© C
OPYRIG

HT U
PM



 

285 

https://doi.org/10.1002/oti.312 

De Paris, S. R., & Lopes, C. N. L. (2018). Housing flexibility problem: Review of 

recent limitations and solutions. Frontiers of Architectural Research, 7(1), 80–

91. https://doi.org/10.1016/j.foar.2017.11.004 

Demirbilek, O., & Demirkan, H. (2000). Collaborating with Elderly End-users in the 

Design Process. In Collaborative Design (pp. 205–212). Springer London. 

https://doi.org/10.1007/978-1-4471-0779-8_20 

Department of Housing Preservation & Development. (2016). HPD Design 

Guidelines FOR MULTIFAMILY NEW CONSTRUCTION & SENIOR 

HOUSING. 102. https://www1.nyc.gov/assets/hpd/downloads/pdf/HPD-

Design-Guidelines.pdf 

Engineer, A., Sternberg, E. M., Najafi, B., & Bd+c, A. P. (2018). Designing Interiors 

to Mitigate Physical and Cognitive Deficits Related to Aging and to Promote 

Longevity in Older Adults: A Review Designing Interiors to Mitigate Physical 

and Cognitive Deficits 613 Introduction and Background. Gerontology, 64, 

612–622. https://doi.org/10.1159/000491488 

Engineer A.a · Sternberg E.M.a · Najafi B.b. (1984). Housing Interiors for the 

Disabled and Elderly. Journal of Gerontology, 39(4), 508–509. 

https://doi.org/10.1093/geronj/39.4.508 

ENGINEERS, S. C. O. (2023). SBC1101-1102. 

https://sbc.gov.sa/Ar/BuildingCode/Pages/TechnicalEvidence.aspx 

Estaji, H. (2017). A Review of Flexibility and Adaptability in Housing Design. 

International Journal of Contemporary Architecture “The New ARCH”, 4(2), 

37–49. https://doi.org/10.14621/tna.20170204 

European Commission. (2012). Active and Healthy Living in the Digital World. 

https://futurium.ec.europa.eu/en/active-and-healthy-living-digital-world 

Fabisiak, B., & Kłos, R. (2012). Comparative analysis of difficulty of activities 

performed in kitchen by people aged 40-60 and over 60 years with visual 

impairment in the context of furniture design. Forestry and Wood Technology, 

77(November), 216–221. 

Fabisiak, B., Kłos, R., Wiaderek, K., & Sydor,  . (2014). Attitudes of elderly users 

towards design and functionality of furniture produced in Poland in the second 

half of the XXth century and nowadays. Annals of WULS – SGGW, Forestry 

and Wood Technology, 1(86), 98–103. 

Fakere, A. A., Arayela, O., & Folorunso, C. O. (2017). Nexus between the 

participation of residents in house design and residential satisfaction in Akure, 

Nigeria. Frontiers of Architectural Research, 6(2), 137–148. 

https://doi.org/10.1016/j.foar.2017.02.003 

Felix, E., De Haan, H., Vaandrager, L., & Koelen, M. (2015). Beyond Thresholds: 

© C
OPYRIG

HT U
PM



 

286 

The Everyday Lived Experience of the House by Older People. Journal of 

Housing for the Elderly, 29(4), 329–347. 

https://doi.org/10.1080/02763893.2015.1055027 

Feng, I. M., Chen, J. H., Zhu, B. W., & Xiong, L. (2018). Assessment of and 

improvement strategies for the housing of healthy elderly: Improving quality 

of life. Sustainability (Switzerland), 10(3). 

https://doi.org/10.3390/su10030722 

Fern Andez-Portero, C., Alarc, D., & Padura, A. B. (2016). Dwelling conditions and 

life satisfaction of older people through residential satisfaction. 

https://doi.org/10.1016/j.jenvp.2016.11.003 

French, D. D., Werner, D. C., Campbell, R. R., Powell-Cope, G. M., Nelson, A. L., 

Rubenstein, L. Z., Bulat, T., & Spehar, A. M. (2007). A Multivariate Fall Risk 

Assessment Model for VHA Nursing Homes Using the Minimum Data Set. 

Journal of the American Medical Directors Association, 8(2), 115–122. 

https://doi.org/10.1016/j.jamda.2006.08.005 

Fyfe, A., & Hutchison, N. (2020). Senior housing in Scotland: a development and 

investment opportunity? Journal of Property Investment & Finance, 39(6), 

525–544. https://doi.org/10.1108/JPIF-10-2020-0119 

Gawlak, A., Matuszewska, M., & Skorka, A. (2021). Housing Expectations of Future 

Seniors Based on an Example of the Inhabitants of Poland. BUILDINGS, 

11(7). https://doi.org/10.3390/buildings11070305 

General Authority for Statistics. (2019).  2019المسنين في المملكة لعام  Older adults in the 

Kingdom of Saudi Arabia in 2019. 

https://www.stats.gov.sa/sites/default/files/repport_compressed_1_0.pdf 

General Authority for Statistics (GAStat), & Population and Vitality Surveys. (2017). 

Elderly Survey (p. 48). 

https://www.stats.gov.sa/sites/default/files/elderly_survey_2017en.pdf 

George, A. (2017). Influencing Factors on Age-Friendly Interiors. Forensic Science 

& Addiction Research, 1(4), 1–7. 

https://doi.org/10.31031/FSAR.2017.01.000517 

Gomez-Jimenez, M. L., & Antonio, V.-Y. (2021). Key Elements for a New Spanish 

Legal and Architectural Design of Adequate Housing for Seniors in a 

Pandemic Time. SUSTAINABILITY, 13(14). 

https://doi.org/10.3390/su13147838 

Gorman, M. (1999). Development and the rights of older people. In The Ageing and 

Development Report: Poverty, Independence and the World’s Older People 

(pp. 3–21). Taylor and Francis. https://doi.org/10.4324/9781315071541-2 

Greenwald & Associates, I. (2003). These four walls... Americans 45+ talk about 

home and community. May. 

© C
OPYRIG

HT U
PM



 

287 

Hajime Orimo, Hideki Ito, Takao Suzuki, Atsushi Araki, Takayuki Hosoi, M. S. 

(2006). Reviewing the definition of “elderly.” Geriatrics & Gerontology 

International, 6(3), 149–158. 

https://onlinelibrary.wiley.com/doi/10.1111/j.1447-0594.2006.00341.x 

Hall, T. (2015). Spring 2015 Inclusive Design and Elder Housing Solutions for the 

Future. http://concretechange.org/ 

Hammarberg, K., Kirkman, M., & De Lacey, S. (2016). Qualitative research methods: 

When to use them and how to judge them. In Human Reproduction (Vol. 31, 

Issue 3, pp. 498–501). Oxford University Press. 

https://doi.org/10.1093/humrep/dev334 

Hansen, A., Williamson, T., Pisaniello, D., Bennetts, H., van Hoof, J., Martins, L. A., 

Visvanathan, R., Zuo, J., & Soebarto, V. (2022). The Thermal Environment of 

Housing and Its Implications for the Health of Older People in South Australia: 

A Mixed-Methods Study. Atmosphere, 13(1). 

https://doi.org/10.3390/atmos13010096 

Hansen, W. G. (2007). How Accessibility Shapes Land Use. Taylors& Francis Oline, 

25, 1959(2), 73–76. 

https://www.tandfonline.com/doi/abs/10.1080/01944365908978307 

Hassan Hareri, R. (2018). Saudi Women and the Expression of Identity in the 

Domestic Living Space. Humanities and Social Sciences, 6(1), 7. 

https://doi.org/10.11648/j.hss.20180601.12 

Hassan Salamah, S. (2017). The Quality of Life, Social Care and Family Relationships 

of Older Unmarried Saudi Women Living in Jeddah: A Qualitative Study. 28 

February 2018. http://epubs.surrey.ac.uk/845801/1/Seham Hassan Salamah 

PHD.pdf 

Heidi H. Ewen, Denise C. Lewis, Andrew T. Carswell, Kerstin Gerst Emerson, T. R. 

W. & M. L. S. (2017). A model for aging in place in apartment communities. 

Journal of Housing For the Elderly, 31(1), 1–13. 

https://www.tandfonline.com/doi/full/10.1080/02763893.2016.1268555 

Heinrich, A., Gagné, J.-P., Viljanen, A., Levy, D. A., Ben-David, B. M., Schneider, 

B. A., & Heinrich, A. (2016). Social Inquiry into Well-Being Effective 

Communication as a Fundamental Aspect of Active Aging and Well-Being: 

Paying Attention to the Challenges Older Adults Face in Noisy Environments. 

Social Inquiry into Well-Being, 2(1), 51–69. https://doi.org/10.13165/SIIW-

16-2-1-05 

Heo, J., Chung, J. H., & Kim, J. (2016). Study on developing the assisting program 

for customized housing design for the elderly. The Online Journal of New 

Horizons in Education. https://www-scopus-

com.ezadmin.upm.edu.my/record/display.uri?eid=2-s2.0-

84985986820&origin=resultslist&sort=plf-

f&src=s&nlo=&nlr=&nls=&sid=f6f91e7b56bd31e8688eb4eeabd14193&sot

=a&sdt=cl&cluster=scopubstage%252C%2522final%2522%252Ct%252Bsc

© C
OPYRIG

HT U
PM



 

288 

opubyr%252C%252220 

Herssens, J., Nijs, M., & Froyen, H. (2014). Inclusive Housing (Lab) for All: a home 

for research, demonstration and information on Universal Design (UD). 

Assistive Technology Research Series, 35, 185–194. 

https://doi.org/10.3233/978-1-61499-403-9-185 

Heylighen, A., Van Der Linden, V., Steenwinkel, I. Van, Ann Heylighen*, & Valerie 

Van der Linden, I. V. S. (2017). Ten questions concerning inclusive design of 

the built environment. Building and Environment, 114, 507–517. 

https://doi.org/10.1016/j.buildenv.2016.12.008 

Heywood, F. (2005). Adaptation: Altering the House to Restore the Home. Taylors& 

Francis Oline, 20(4), 531–547. 

Hillcoat-Nalletamby, S. (2014). The Meaning of “Independence” for Older People in 

Different Residential Settings. The Journals of Gerontology Series B: 

Psychological Sciences and Social Sciences, 69(3), 419–430. 

https://doi.org/10.1093/geronb/gbu008 

Howard Fletcher. (2006). The principles of inclusive design. (They include you.). 

www.cabe.org.uk 

Hrovatin, J., Širok, K., Jevšnik, S., Oblak, L., & Berginc, J. (2012). Adaptability of 

Kitchen Furniture for Elderly People in Terms of Safety. Drvna Industrija, 

63(2), 113–120. https://doi.org/10.5552/drind.2012.1128 

Hubert Froyen. (2012). Universal Design: a methodological approach: a pathway to 

human-friendly and elegant architecture. Institute for Human Centered 

Design. https://www.humancentereddesign.org/inclusive-

design/library/universal-design-methodological-approach-pathway-human-

friendly-and 

Hwang, E., Cummings, L., Sixsmith, A., & Sixsmith, J. (2011). Impacts of home 

modifications on aging-in-place. Journal of Housing for the Elderly, 25(3), 

246–257. https://doi.org/10.1080/02763893.2011.595611 

Imamoǧlu, Ç. (2007). Assisted living as a new place schema  A comparison with 

homes and nursing homes. Environment and Behavior, 39(2), 246–268. 

https://doi.org/10.1177/0013916506289977 

Imrie, R., & Hall, P. (2001). Inclusive Design (1ST ed.). Taylor & Francis. 

https://doi.org/10.4324/9780203362501 

Investment, P. (2020). Senior housing in Scotland: a development and investment 

opportunity? Journal of Property Investment & Finance 1. 

Ismail, H., Nordin, M. S. A., & Zainan Abidin, A. W. (2020). The Elderly-Friendly 

Housing Design Features Preferences by Generations in Malaysia. 

Environment-Behaviour Proceedings Journal, 5(15), 141–148. 

https://doi.org/10.21834/ebpj.v5i15.2510 

© C
OPYRIG

HT U
PM



 

289 

Iwarsson, S., & Isacsson, Å. (1997). Quality of life in the elderly population: An 

example exploring interrelationships among subjective well-being, ADL 

dependence, and housing accessibility. Archives of Gerontology and 

Geriatrics, 26(1), 71–83. https://doi.org/10.1016/S0167-4943(97)00034-4 

J., S. B. M. & E., & Tisdell. (2016). QUALITATIVE RESEARCH : a guide to design 

and implementation (FOURTH EDI, Vol. 4, Issue 1). Jossey-Bass A Wiley 

Brand. 

Jacqueline Close, Margaret Ellis, Richard Hooper, Edward Glucksman, Stephen 

Jackson, C. S. (1999). Prevention of falls in the elderly trial (PROFET): A 

randomized controlled trial: Commentary. Journal of the American Geriatrics 

Society, 47(5), 634–635. https://doi.org/10.1111/j.1532-5415.1999.tb02587.x 

Jane E. Brody. (2023). How design & architecture influence social interaction at 

home. AVLV Architecture & Development. https://www.avlv.com/how-

design-architecture-influence-social-interaction-at-home/ 

Janssen, I. (2006). Influence of Sarcopenia on the Development of Physical Disability: 

The Cardiovascular Health Study. Journal of the American Geriatrics Society, 

54(1), 56–62. https://doi.org/10.1111/j.1532-5415.2005.00540.x 

Jo, T. H., Ma, J. H., & Cha, S. H. (2021). Elderly perception on the internet of things-

based integrated smart-home system. Sensors (Switzerland), 21(4), 1–29. 

https://doi.org/10.3390/s21041284 

John Clarkson, Simeon Keates, R. C. (2003). Inclusive Design: Design for the Whole 

Population. Springer Science & Business Media. 

https://books.google.com.sa/books?id=aOphgkyFlTgC&printsec=frontcover

&hl=ar&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false 

Jones, K. (2023). What Is Independent Living? Lottie. https://lottie.org/care-

guides/what-is-independent-living/ 

Jonsson, O., Frögren, J., Haak, M., Slaug, B., Iwarsson, S., Capasso, L., & Alessandro, 

D. D. ’. (2021). Understanding the Wicked Problem of Providing Accessible 

Housing for the Ageing Population in Sweden. International Journal of 

Environmental Research and Public Health Article J. Environ. Res. Public 

Health, 18. https://doi.org/10.3390/ijerph18031169 

Jung, C., Abdelaziz Mahmoud, N. S., El Samanoudy, G., & Al Qassimi, N. (2022). 

Evaluating the Color Preferences for Elderly Depression in the United Arab 

Emirates. Buildings, 12(2). https://doi.org/10.3390/buildings12020234 

Karlin, N. J., Weil, J., & Felmban, W. (2016). Aging in Saudi Arabia: An Exploratory 

Study of Contemporary Older Persons’Views About Daily Life, Health, and 

the Experience of Aging. Gerontology and Geriatric Medicine, 2, 

233372141562391. https://doi.org/10.1177/2333721415623911 

Katunský, D., Brausch, C., Purcz, P., Katunská, J., & Bullová, I. (2020). Requirements 

and opinions of three groups of people (aged under 35, between 35 and 50, and 

© C
OPYRIG

HT U
PM



 

290 

over 50 years) to create a living space suitable for different life situations. 

Environmental Impact Assessment Review, 83(December 2019). 

https://doi.org/10.1016/j.eiar.2020.106385 

Katz, S., & Akpom, C. A. (1976). A measure of primary sociobiological functions. 

International Journal of Health Services, 6(3), 493–508. 

https://doi.org/10.2190/UURL-2RYU-WRYD-EY3K 

Katz, Sidney, Ford, A. B., Moskowitz, R. W., Jackson, B. A., & Jaffe, M. W. (1963). 

Studies of Illness in the Aged: The Index of ADL: A Standardized Measure of 

Biological and Psychosocial Function. JAMA: The Journal of the American 

Medical Association, 185(12), 914–919. 

https://doi.org/10.1001/jama.1963.03060120024016 

Kellene Kehau DeMello, B., Carr, S., & Andy Kaufman Beverly Hoversland, C. 

(2016). Healing through design: the psychological effects of design on the 

elderly. A Darch Project Submitted To The Graduate Division of The 

University of Hawai’i at Mānoa in Partial Fulfillment of The Requirements 

For The Degree of Doctor of Architecture. 

Khatri, K. ., & Vairavamoorthy, K. (2008). Challenges for urban water supply and 

sanitation in the developing countries. Urban Water, June. 

Khoja, A. T., Aljawadi, M. H., Al-Shammari, S. A., Mohamed, A. G., Al-Manaa, H. 

A., Morlock, L., Ahmed, S., & Khoja, T. A. M. (2018a). The health of Saudi 

older adults; results from the Saudi National Survey for Elderly Health 

(SNSEH) 2006–2015. Saudi Pharmaceutical Journal, 26(2), 292–300. 

https://doi.org/10.1016/j.jsps.2017.11.008 

Khoja, A. T., Aljawadi, M. H., Al-Shammari, S. A., Mohamed, A. G., Al-Manaa, H. 

A., Morlock, L., Ahmed, S., & Khoja, T. A. M. M. (2018b). The health of 

Saudi older adults; results from the Saudi National Survey for Elderly Health 

(SNSEH) 2006–2015. Saudi Pharmaceutical Journal, 26(2), 292–300. 

https://doi.org/10.1016/j.jsps.2017.11.008 

Kirvesoja, H., Väyrynen, S., & Häikiö, A. (2000). Three evaluations of task-surface 

heights in elderly people’s homes. Applied Ergonomics, 31(2), 109–119. 

https://doi.org/10.1016/S0003-6870(99)00044-7 

Kose, S., Sugimoto, Y., Goto, Y. (2020). Acceptable Handrail Diameter for Use by 

the Elderly. SPRINGER. https://doi.org/https://doi.org/10.1007/978-3-030-

51194-4_28 

Kose, S. (2010a). How can the exploding senior population be accommodated?: 

Japanese struggle toward inclusive design. Journal of Engineering Design, 

21(3), 165–171. https://doi.org/10.1080/09544820903310683 

Kose, S. (2010b). How can the exploding senior population be accommodated?: 

Japanese struggle toward inclusive design. Journal of Engineering Design, 

21(3), 165–171. https://doi.org/10.1080/09544820903310683 

© C
OPYRIG

HT U
PM



 

291 

Krothe, J. S. (1997). Giving Voice to Elderly People: Community-Based Long-Term 

Care. Public Health Nursing, 14(4), 217–226. https://doi.org/10.1111/j.1525-

1446.1997.tb00294.x 

Kuboshima, Y., & McIntosh, J. (2021). Housing design that improves the 

independence and safety for older adults using a walker. Applied Ergonomics, 

97(July), 103539. https://doi.org/10.1016/j.apergo.2021.103539 

Kuper, A., Lingard, L., & Levinson, W. (2008). Critically appraising qualitative 

research. Bmj, 337(7671), 687–689. https://doi.org/10.1136/bmj.a1035 

Labuschagne, A. (2003). Qualitative Research - Airy Fairy or Fundamental? The 

Qualitative Report, 8(1), 100–103. https://doi.org/10.46743/2160-

3715/2003.1901 

Lauretta, A. & Hyn, P. C. (2023). What Is Independent Living? Benefits, Types And 

Costs. Forbes HEALTH. https://www.forbes.com/health/senior-

living/independent-living/#:~:text=Independent living refers to a,various 

amenities and community offerings. 

Lawrence, A. (2021). Interior designing for safety and security. Ambience, design and 

group. Https://ambience.ca/interior-designing-for-safety-and-security/ 

Lê, Q., Nguyen, H. B., & Barnett, T. (2012). Smart Homes for Older People: Positive 

Aging in a Digital World. Future Internet 2012, Vol. 4, Pages 607-617, 4(2), 

607–617. https://doi.org/10.3390/FI4020607 

Lechner, N. (2009). Heating, Cooling, Lighting: Sustainable Design Methods for 

Architects (Fourth Edi). John Wiley & Sons, Inc. 

file:///C:/Users/ADMIN/Downloads/Heating_Cooling_Lighting_Sustainable

_Des.pdf 

Lee, K., Koo, B., Park, B., & Ahn, Y. H. (2016). The development of an energy-

efficient remodeling framework in South Korea. Habitat International, 53, 

430–441. https://doi.org/10.1016/j.habitatint.2015.12.003 

Lee, S. Y., & Yoo, S. E. (2019). Willingness to pay for accessible elderly housing in 

Korea. International Journal of Strategic Property Management, 24(1), 70–

82. https://doi.org/10.3846/ijspm.2019.11095 

Lee, S. Y., & Yoo, S. E. (2020). Willingness to pay for accessible elderly housing in 

Korea. International Journal of Strategic Property Management, 24(1), 70–

82. https://doi.org/10.3846/ijspm.2019.11095 

Lektip, C., Rattananupong, T., Sirisuk, K. O., Suttanon, P., & Jiamjarasrangsi, W. 

(2020). Adaptation and evaluation of home fall risk assessment tools for the 

elderly in Thailand. Southeast Asian Journal of Tropical Medicine and Public 

Health, 51(1), 65–76. https://www-scopus-

com.ezadmin.upm.edu.my/record/display.uri?eid=2-s2.0-

85099064386&origin=resultslist&sort=plf-

f&src=s&nlo=&nlr=&nls=&sid=f6f91e7b56bd31e8688eb4eeabd14193&sot

© C
OPYRIG

HT U
PM



 

292 

=a&sdt=cl&cluster=scopubstage%252C%2522final%2522%252Ct%252Bsc

opubyr%252C%252220 

Leung, M.-Y., Famakin, I. O., & Wang, C. (2018). Developing an integrated indoor 

built environment-quality of life model for the elderly in public and subsidized 

housing. Engineering, Construction and Architectural Management, 26(No. 

7). https://doi.org/10.1108/ECAM-02-2018-0054 

Leung, M. Y., Yu, J., & Chow, H. (2016). Impact of indoor facilities management on 

the quality of life of the elderly in public housing. Facilities, 34(9–10), 564–

579. https://doi.org/10.1108/F-06-2015-0044 

Leung, M. yung, Famakin, I., & Kwok, T. (2017). Relationships between indoor 

facilities management components and elderly people’s quality of life  A study 

of private domestic buildings. Habitat International, 66, 13–23. 

https://doi.org/10.1016/j.habitatint.2017.05.002 

Lewis, C., & Buffel, T. (2020). Aging in place and the places of aging: A longitudinal 

study. Journal of Aging Studies, 54. 

https://doi.org/10.1016/J.JAGING.2020.100870 

Linda L. Nussbaumer. (2012). Inclusive Design: A Universal Need: Linda L. 

Nussbaumer: Fairchild Books. https://www.bloomsbury.com/au/inclusive-

design-9781563679216/ 

Luciano, A., Pascale, F., Polverino, F., & Pooley, A. (2020). Measuring Age-Friendly 

Housing   A Framework. Sustainability, 1–35. 

M. Manicaros, R. S. (1999). Living in a Retirement Village Attitudes, Choices and 

Outcomes | Semantic Scholar. https://www.semanticscholar.org/paper/Living-

in-a-Retirement-Village-Attitudes%2C-Choices-Manicaros-

Stimson/d1840aa54cfe716c865f9dd80673d06618be4581 

Ma, C., Guerra-Santin, O., & Mohammadi, M. (2021). Smart home modification 

design strategies for ageing in place: a systematic review. Journal of Housing 

and the Built Environment, 37(2), 625–651. https://doi.org/10.1007/s10901-

021-09888-z 

MACKENZIE, L., CURRYER, C., & BYLES, J. E. (2015). Narratives of home and 

place: findings from the Housing and Independent Living Study. Ageing and 

Society, 35(08), 1684–1712. https://doi.org/10.1017/S0144686X14000476 

Magdziak, M. (2019). Flexibility and Adaptability of the Living Space to the 

Changing Needs of Residents. Materials Science and Engineering, 471. 

https://doi.org/10.1088/1757-899X/471/7/072011 

 aisel, J. L. E. S. E. S. (2008). Increasing Home Access   Designing for  isitability. 

Public Policy Institute. 

http://globalag.igc.org/elderrights/us/2008/designing.pdf 

Mangoni, A. A. (2014). Geriatric medicine in an aging society: Up for a challenge? 

© C
OPYRIG

HT U
PM



 

293 

Frontiers in Medicine, 1(APR). https://doi.org/10.3389/fmed.2014.00010 

Maryam Samer AlKhateeb, Tania Humphreys-Smith, & Bob Eves. (2014). Space 

Design and Privacy in a Saudi House. Time, Space and the Body Conference, 

December 2018. 

Maslesa, E., Jensen, P. A., & Birkved, M. (2018). Indicators for quantifying 

environmental building performance: A systematic literature review. Journal 

of Building Engineering, 19(March), 552–560. 

https://doi.org/10.1016/j.jobe.2018.06.006 

 aswadi, K., Ghani,  . A., & Hamid, S. (2022). Factors influencing the elderly’s 

behavioural intention to use smart home technologies in Saudi Arabia. PLoS 

ONE, 17(8 August), 1–30. https://doi.org/10.1371/journal.pone.0272525 

McLaughlin, Tricia and Mills, A. (2008). Deakin Research Online Online. Ethos, 

15(3), 15–18. 

Memken, J., & Earley, N. (2007). Accessible Housing Availability for the Growing 

U.S. Elderly Population. Housing and Society, 34(1), 101–115. 

https://doi.org/10.1080/08882746.2007.11430547 

Mercader-Moyano, P., Flores-García, M., & Serrano-Jiménez, A. (2020). Housing and 

neighbourhood diagnosis for ageing in place: Multidimensional Assessment 

System of the Built Environment (MASBE). Sustainable Cities and Society, 

62, 102422. https://doi.org/10.1016/j.scs.2020.102422 

Merriam, S. B., & Bierema, L. L. (2014). Adult Learning. Linking Theory and 

Practice. Jossey-Bass. 

Merriam, S. B. (2009). Qualitative research: A guide to design and implementation. 

Jossey-Bass. 

Mie Roy, N., Dubé, R., Despré, C., Freitas, A., & Lé Garé, F. (2018). Choosing 

between staying at home or moving: A systematic review of factors influencing 

housing decisions among frail older adults. 

https://doi.org/10.1371/journal.pone.0189266 

Miller, W., Vine, D., & Amin, Z. (2016). Energy efficiency of housing for older 

citizens: Does it matter? Energy Policy, 101(November 2015), 216–224. 

https://doi.org/10.1016/j.enpol.2016.11.050 

Ministry of Health KSA. (2021). Elderly Health - What Is Aging? 

https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/Health-of-

Older-Persons/Pages/What-Is-Aging.aspx 

Ministry of housing. (2016). The Housing Program Delivery Plan 2020. 2016, 76. 

https://vision2030.gov.sa/sites/default/files/attachments/THE HOUSING 

PROGRAM %281%29 - Public DP F.PDF 

Mitchell, J. M., & Kemp, B. J. (2000). Quality of Life in Assisted Living Homes: A 

© C
OPYRIG

HT U
PM



 

294 

Multidimensional Analysis. In Journal of Gerontology: PSYCHOLOGICAL 

SCIENCES Copyright (Vol. 55, Issue 2). 

https://academic.oup.com/psychsocgerontology/article/55/2/P117/578705 

Mnea, A., & Zairul, M. (2022). Housing Design Studies in Saudi Arabia: A Thematic 

Review. Journal of Construction in Developing Countries. 

https://doi.org/10.21315/jcdc-09-21-0153 

Mnea, A., & Zairul, M. (2023). Housing Design Studies in Saudi Arabia: A Thematic 

Review. Journal of Construction in Developing Countries, 28(June), 317–339. 

https://doi.org/10.21315/jcdc-09-21-0153 

Moilanen, T., Kangasniemi, M., Papinaho, O., Mynttinen, M., Siipi, H., Suominen, S., 

& Suhonen, R. (2021). Older people’s perceived autonomy in residential care: 

An integrative review. Nursing Ethics, 28(3), 414–434. 

https://doi.org/10.1177/0969733020948115 

Monzón, M., & López-Mesa, B. (2018). Buildings performance indicators to prioritise 

multi-family housing renovations. Sustainable Cities and Society, 

38(December 2017), 109–122. https://doi.org/10.1016/j.scs.2017.12.024 

Morrison, V. (2023). Houses must be designed to be inclusive, sustainable and future-

proof. HOUSE BEAUTIFUL. 

https://www.housebeautiful.com/uk/renovate/design/a42415629/inclusive-

design-sustainable-future-housing/ 

Mulazadeh, M. A., & Al-Harbi, T. S. (2016). Design of the Built Environment and the 

Integration of Wheelchair Users in the Kingdom of Saudi Arabia: Commentary 

and Exploratory Study Part I: Background and Commentary Disability and 

Barriers to Accessibility in the Kingdom of Saudi Arabia (Vol. 22, Issue 2). 

Mulliner, E., & Algrnas, M. (2018). Preferences for housing attributes in Saudi 

Arabia: A comparison between consumers’and property practitioners’views. 

https://doi.org/10.1016/j.cities.2018.06.018 

 

Muramatsu, N., Sokas, R. K., Chakraborty, A., Zanoni, J. P., & Lipscomb, J. (2018). 

Slips, trips, and falls among home care aides a mixed-methods study. Journal 

of Occupational and Environmental Medicine, 60(9), 796–803. 

https://doi.org/10.1097/JOM.0000000000001355 

Nation, U. (2022). World Population Prospects 2022 World Population Prospects 

2022 Summary of Results. Department of Economic and Social Affairs 

Population Division. 

Nguluma, H. M., & Fares Kemwita, E. (2018). Housing Design for Elderly People in 

Tanzania; Significance of Adaptable Housing. International Research Journal 

of Advanced Engineering and Science, 3(2), 355–362. 

Niva, B., & Skär, L. (2006). A pilot study of the activity patterns of five elderly 

© C
OPYRIG

HT U
PM



 

295 

persons after a housing adaptation. Occupational Therapy International, 

13(1), 21–34. https://doi.org/10.1002/oti.21 

O. Arnie Snyder. (2010). What Exactly IS “Independent Living”? 2010. 

https://seniorsresourceguide.com/articles/art00983.html 

O’Dwyer, L.  & Bernauer, J. . (2013). Quantitative Research for the Qualitative 

Researcher. Sage Publications, Inc. 

Obeidat, S. M. (2016). DESIGNING FOR ELDERLY ; COMFORT , HEALTH AND 

WELL-BEING. 81–90. 

OECD Economic Surveys. (2019). OECD Economic Surveys: Switzerland 2019. 

OECD. https://doi.org/10.1787/7e6fd372-en 

Olcay Imamoĝlu, E., & Imamoĝlu,  . (1992). Housing and living environments of the 

turkish elderly. Journal of Environmental Psychology, 12(1), 35–43. 

https://doi.org/10.1016/S0272-4944(05)80295-6 

Oldman, C., & Quilgars, D. (1999). The last resort? Revisiting ideas about older 

people’s living arrangements. Ageing and Society, 19(3), 363–384. 

https://doi.org/10.1017/S0144686X99007370 

Onay, N. S., Garip, B., & Fialho Teixeira, M. B. (2016). Searching for flexible interior 

design solutions: Mass housing units in istanbul. Design Innovations for 

Contemporary Interiors and Civic Art, 270–284. https://doi.org/10.4018/978-

1-5225-0666-9.ch015 

Orb, A., Eisenhauer, L., & Wynaden, D. (2001). Ethics in qualitative research. Journal 

of Nursing Scholarship, 33(1), 93–96. https://doi.org/10.1111/j.1547-

5069.2001.00093.x 

Ossokina, I. V., Arentze, T. A., van Gameren, D., & van den Heuvel, D. (2019). Best 

living concepts for elderly homeowners: combining a stated choice experiment 

with architectural design. Journal of Housing and the Built Environment, 

35(3), 847–865. https://doi.org/10.1007/s10901-019-09716-5 

Oswald, F., & Wahl, H.-W. (2005). Dimensions of the meaning of home in later life. 

Home and Identity in Late Life: International Perspectives, March, 21–45. 

Pallasmaa, J. (2012). The Eyes of the Skin: Architecture and the Senses, 3rd Edition 

(3rd ed.). Wiley. https://www.wiley.com/en-

sg/The+Eyes+of+the+Skin%3A+Architecture+and+the+Senses%2C+3rd+Ed

ition-p-9781119941286 

Park, S., & Kim, M. (2018). A Framework for Green Remodeling Enabling Energy 

Efficiency and Healthy Living for the Elderly. Energies, 11(8), 2031. 

https://doi.org/10.3390/en11082031 

Parry, J., Vegeris, S., & et al. (2004). Independent living in later life. DWP Research 

Report 216, 216. 

© C
OPYRIG

HT U
PM



 

296 

Patton, M. Q. (2002). Qualitative research and evaluation methods (3rd ed.). Sage 

Publications. 

Patton, M. Q. (2012). A utilization-focused approach to contribution analysis. 

Evaluation, 18(3), 364-377. 

https://doi.org/https://doi.org/10.1177/1356389012449523 

PEACE, S., HOLLAND, C., And, & KELLAHER, L. (2011). 'Option recognition’in 

later life: variations in ageing in place. Cambridge University Press, 31(5), 

734–757. https://doi.org/doi:10.1017/S0144686X10001157 

Peng, S., & Maing, M. (2021). Influential factors of age-friendly neighborhood open 

space under high-density high-rise housing context in hot weather: A case 

study of public housing in Hong Kong. CITIES, 115. 

https://doi.org/10.1016/j.cities.2021.103231 

PERCIVAL, J. (2002). Domestic spaces: uses and meanings in the daily lives of older 

people. Ageing and Society, 22(06), 729–749. 

https://doi.org/10.1017/S0144686X02008917 

Perkins, M. M., Ball, M. M., Whittington, F. J., & Hollingsworth, C. (2012). 

Relational autonomy in assisted living: A focus on diverse care settings for 

older adults. Journal of Aging Studies, 26(2), 214–225. 

https://doi.org/10.1016/j.jaging.2012.01.001 

Petersson, I., Lilja, M., & Borell, L. (2012). To feel safe in everyday life at home -a 

study of older adults after home modifications. Ageing and Society, 32(5), 

791–811. https://doi.org/10.1017/S0144686X11000614 

Pettersson, C., Malmqvist, I., Gromark, S., & Wijk, H. (2020). Enablers and Barriers 

in the Physical Environment of Care for Older People in Ordinary Housing: A 

Scoping Review. Https://Doi.Org/10.1080/02763893.2019.1683671, 34(3), 

332–350. https://doi.org/10.1080/02763893.2019.1683671 

Pettersson, C., Slaug, B., Granbom, M., Kylberg, M., & Iwarsson, S. (2018). Housing 

accessibility for senior citizens in Sweden: Estimation of the effects of targeted 

elimination of environmental barriers. Scandinavian Journal of Occupational 

Therapy, 25(6), 407–418. https://doi.org/10.1080/11038128.2017.1280078 

Philip Kennicott. (2020). The pandemic has shown us what the future of architecture 

could be - The Washington Post. 

https://www.washingtonpost.com/magazine/2020/07/13/pandemic-has-

shown-us-what-future-architecture-could-be/?arc404=true 

Pinto, M., Lanzinha, J., Viegas, J., Infante, C., & Freire, T. (2019). Quality of the 

indoor environment in elderly care centers in two cities in central Portugal: 

Viseu and Covilhã. International Journal of Environmental Research and 

Public Health, 16(20). https://doi.org/10.3390/ijerph16203801 

Pizzi, M., Chalmers, J., Bunout, D., Osorio, P., Fernández, V., Cusato, M., Avendaño, 

V., & Rivera, K. (2013). Physical barriers and risks in basic activities of daily 

© C
OPYRIG

HT U
PM



 

297 

living performance evaluation in state housing for older people in Chile. 

Housing, Care and Support, 16(1), 23–31. 

https://doi.org/10.1108/14608791311310519 

Plath, D. (2008). Independence in Old Age: The Route to Social Exclusion? British 

Journal of Social Work, 38(7), 1353–1369. 

https://doi.org/10.1093/bjsw/bcm045 

Pulla, V., & Carter, E. (2018). Employing Interpretivism in Social Work Research. 

Jornal Internacional Do Trabalho Social e Prática Dos Serviços Humanos, 

6(1), 13. 

Putra, D., & Lukito, Y. N. (2018). The Importance of Human Experience in 

Architectural design Architect and Empathy : The Importance of Human 

Experience in Architectural design Arga Patria Introduction From being a 

part of Brunelleschi ‘s Fine Arts in the renaissance era , into a process . July. 

Pynoos, J. (2018). The Future of Housing for the Elderly: Four Strategies that Can 

Make a Difference. Public Policy & Aging Report, 28(1), 35–38. 

https://doi.org/10.1093/ppar/pry006 

Rabiee, P. (2013). Exploring the Relationships between Choice and Independence: 

Experiences of Disabled and Older People. British Journal of Social Work, 

43(5), 872–888. https://doi.org/10.1093/bjsw/bcs022 

Ramsamy-Iranah, S. D., Maguire, M., Peace, S., & Pooneeth, V. (2021). Older 

Adults’Perspectives on Transitions in the Kitchen. Journal of Aging and 

Environment, 35(2), 207–224. 

https://doi.org/10.1080/26892618.2020.1834052 

Rodney Hammond, G. J. (2003). Caring for the Aged: Hammond, Gordon; Jilek, 

Rodney: 9781876624781: Amazon.com: Books. 

https://www.amazon.com/Caring-Aged-G-Jilek-Hammond/dp/1876624787 

Rolland, Y., Lauwers-Cances, V., Cristini, C., Van Kan, G. A., Janssen, I., Morley, J. 

E., & Vellas, B. (2009). Difficulties with physical function associated with 

obesity, sarcopenia, and sarcopenic-obesity in community-dwelling elderly 

women  The EPIDOS (EPIDemiologie de l’OSteoporose) Study. American 

Journal of Clinical Nutrition, 89(6), 1895–1900. 

https://doi.org/10.3945/ajcn.2008.26950 

Romli, M. H., Mackenzie, L., Lovarini, M., & Tan, M. P. (2016). Pilot study to 

investigate the feasibility of the Home Falls and Accidents Screening Tool 

(HOME FAST) to identify older Malaysian people at risk of falls. BMJ Open, 

6(8), 1–7. https://doi.org/10.1136/bmjopen-2016-012048 

Rooney, C., Hadjri, K., Mcallister, K., Rooney, M., Faith, V., & Craig, C. (2017). 

Experiencing visual impairment in a lifetime home: an interpretative 

phenomenological inquiry. Journal of Housing and the Built Environment, 

33(1), 45–67. https://doi.org/10.1007/s10901-017-9553-6 

© C
OPYRIG

HT U
PM



 

298 

Roos, R. (2019). Building Codes and Standards - 101 Guide | ROCKWOOL Blog. 

https://www.rockwool.com/north-america/advice-and-

inspiration/blog/building-codes-and-standards/ 

Rowan, L. R. (2023). Building Codes , Standards , and Regulations : Frequently Asked 

Questions Building Codes , Standards , and Regulations : Frequently Asked 

Questions. https://crsreports.congress.gov/product/pdf/R/R47665#:~:text=A 

building codeprovides rules and standards for the,welfare in the construction 

and occupancy of buildings. 

Rowles, G. D., & Bernard, M. (2013). Environmental gerontology: Making 

meaningful places in old age. Springer Publishing Company. 

Roy, N., Dubé, R., Després, C., Freitas, A., & Légaré, F. (2018). Choosing between 

staying at home or moving: A systematic review of factors influencing housing 

decisions among frail older adults. In PLoS ONE (Vol. 13, Issue 1). Public 

Library of Science. https://doi.org/10.1371/journal.pone.0189266 

Royal Norwegian Ministry of Labour and Social Affairs. (2016). UNECE National 

Report on Ageing 2016-NORWAY Follow-up to the Regional Implementation 

Strategy (RIS) of the Madrid International Action Plan on Ageing (MIPAA). 

Sallis, J. F., Cervero, R. B., Ascher, W., Henderson, K. A., Kraft, M. K., & Kerr, J. 

(2006). An ecological approach to creating active living communities. Annual 

Review of Public Health, 27, 297–322. 

https://doi.org/10.1146/annurev.publhealth.27.021405.102100 

Sandelowski, M. (1986). The problem of rigor in qualitative research. Advances in 

Nursing Science, 8(3), 27–37. 

Sargeant, J. (2012). Qualitative Research Part II: Participants, Analysis, and Quality 

Assurance. Journal of Graduate Medical Education, 4(1), 1–3. 

https://doi.org/10.4300/jgme-d-11-00307.1 

Sassone,  ., & Rian, I.  . (2012). Flexible Housing , a Healthy Housing   A Brief 

Discussion about the Merits of Flexibility in Designing. Abitare Il Nuovo, 

December, 13. https://doi.org/10.13140/2.1.3045.4722 

Saudi Building Codes. (2024). https://www.sbc.gov.sa/en/Pages/default.aspx 

Saunders et al., 2012. (2012). Research Methods for Business Students (6th editio). 

Pearson Custom Publishing; 

Schoenwitz, M., Gosling, J., Naim, M., & Potter, A. (2013). How to build what buyers 

want - Unveiling customer preferences for prefabricated homes. Proceedings 

29th Annual Association of Researchers in Construction Management 

Conference, ARCOM 2013, September, 435–444. 

Seabright McCabe, S. C. (2020). Inclusive Design for Living Longer - All Together. 

https://alltogether.swe.org/2020/05/inclusive-design-for-living-longer/ 

© C
OPYRIG

HT U
PM



 

299 

Sean Fleming. (2020). The old and the young live together in this Swedish housing 

experiment | World Economic Forum. 

https://www.weforum.org/agenda/2020/03/sweden-loneliness-housing-

generations-elderly-youth/ 

Secker, J., Hill, R., Villeneau, L., & Parkman, S. (2003). Promoting independence: 

But promoting what and how? Ageing and Society, 23(3), 375–391. 

https://doi.org/10.1017/S0144686X03001193 

Serrano-Jiménez, A., Barrios-Padura, Á., & Molina-Huelva, M. (2018). Sustainable 

building renovation for an ageing population: Decision support system through 

an integral assessment method of architectural interventions. Sustainable 

Cities and Society, 39(February), 144–154. 

https://doi.org/10.1016/j.scs.2018.01.050 

Serrano-Jiménez, A., Blandón-González, B., & Barrios-Padura, Á. (2022). Towards a 

built environment without physical barriers: An accessibility assessment 

procedure and action protocol for social housing occupied by the elderly. 

Sustainable Cities and Society, 76(October 2021). 

https://doi.org/10.1016/j.scs.2021.103456 

Serrano-Jiménez, A., Lizana, J., Molina-Huelva, M., & Barrios-Padura, Á. (2020). 

Indoor environmental quality in social housing with elderly occupants in 

Spain: Measurement results and retrofit opportunities. Journal of Building 

Engineering, 30(December 2019). https://doi.org/10.1016/j.jobe.2020.101264 

Shatwan, A. (2022). Cultural Changes and Flexibility in Residential Architectural 

Design. Journal of Architecture, Arts, and Human Science, 7(31), 0–0. 

https://doi.org/10.21608/mjaf.2021.53345.2119 

Sheehan, N. W. (1992). Successful administration of senior housing : working with 

elderly residents / Nancy W. Sheehan | National Library of Australia. 

https://catalogue.nla.gov.au/Record/2258265 

Sheila Peace (ed.), C. H. (ed. . (2001). Inclusive housing in an ageing society: 

Innovative approaches. 

https://doi.org/https://doi.org/10.1332/policypress/9781861342638.001.0001 

Shu, Q., & Liu, H. (2022). Application of Artificial Intelligence Computing in the 

Universal Design of Aging and Healthy Housing. COMPUTATIONAL 

INTELLIGENCE AND NEUROSCIENCE, 2022. 

https://doi.org/10.1155/2022/4576397 

Sixsmith, A., & Sixsmith, J. (2008). Ageing in place in the United Kingdom. Ageing 

International, 32(3), 219–235. https://doi.org/10.1007/s12126-008-9019-y 

Smardzewski, J. (2015). Furniture design. Furniture Design, June, 1–649. 

https://doi.org/10.1007/978-3-319-19533-9 

Snape, D., & Spencer, L. (2003). The foundations of Qualitative Research. In & J. L. 

Richie (Ed.), Qualitative Research Practice: A Guide for Social Science 

© C
OPYRIG

HT U
PM



 

300 

Students and Researchers (pp. 1–23). SAGE Publications. 

Spain, G. of. (2019). Technical building code - Security use and accessibility. Ministry 

of Public Works and Transport. https://visendum.com/en/latest-update-of-the-

technical-building-code-tbc/ 

Stevens, K., Fröis, T., Masal, S., Winder, A., Bechtold, T., Winder Pflegeheime 

Dornbirn, A., & Bechtold, T. (2016). Design and colour preferences for older 

individuals in residential care. Research Journal of Textile and Apparel, 20(2), 

87–101. https://doi.org/10.1108/RJTA-03-2015-0010 

Susan Lanspery, J. H. (1997). Staying Put: Adapting the Places Instead of the People 

- 1st Edition -. https://www.routledge.com/Staying-Put-Adapting-the-Places-

Instead-of-the-People/Lanspery-Hyde/p/book/9780415784276 

Susanne Iwarsson, Agneta Ståhl, Charlotte Löfqvist, G Rowles, M. B. (2013). 

Mobility in outdoor environments in old age. Springer Publishing Company 

New York. 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=x

aGO0kQAAAAJ&cstart=20&pagesize=80&citation_for_view=xaGO0kQA

AAAJ:Ej9njvOgR2oC 

Sydor,  ., Wiaderek, K., Fabisiak, B., & Kłos, R. (2014). Economic aspects of kitchen 

with assistive technology equipment. Interkathedra, 30(1), 108–115. 

http://www.up.poznan.pl/intercathedra/pdf/Intercathedra 2014 No 30-1.pdf 

Tanner, B., Tilse, C., & de Jonge, D. (2008a). Restoring and Sustaining Home: The 

Impact of Home Modifications on the Meaning of Home for Older People. 

Journal of Housing For the Elderly, 22(3), 195–215. 

https://doi.org/10.1080/02763890802232048 

Tanner, B., Tilse, C., & de Jonge, D. (2008b). Restoring and Sustaining Home: The 

Impact of Home Modifications on the Meaning of Home for Older People. 

Journal of Housing For the Elderly, 22(3), 195–215. 

https://doi.org/10.1080/02763890802232048 

Tannoos, W. Z. M. . O. F. (2013). Design Flexibility as one of The Most Important 

Standards for Economic Housing. Damascus University for Engineering 

Sciences, 29(29), 3,4,7,9,10. 

Tanuwidjaja, G., Rieger, J., & Franz, J. (2021). Understanding the Differences 

between Universal Design and Inclusive Design Implementation: The Case of 

an Indonesian Public Library. Universal Design Conference, 2010. 

Tao, Y., Lau, S. S. Y., Gou, Z., Fu, J., Jiang, B., & Chen, X. (2018). Privacy and well-

being in aged care facilities with a crowded living environment: Case study of 

Hong Kong care and attention homes. International Journal of Environmental 

Research and Public Health, 15(10). https://doi.org/10.3390/ijerph15102157 

Tromp, N., & Hekkert, P. (2016). Assessing methods for effect-driven design: 

Evaluation of a social design method. Design Studies, 43, 24–47. 

© C
OPYRIG

HT U
PM



 

301 

https://doi.org/10.1016/j.destud.2015.12.002 

Tsuchiya-Ito, R., Iwarsson, S., & Slaug, B. (2019). Environmental Challenges in the 

Home for Ageing Societies: a Comparison of Sweden and Japan. Journal of 

Cross-Cultural Gerontology, 34, 265–289. https://doi.org/10.1007/s10823-

019-09384-6 

Tural, E., Lu, D., & Austin Cole, D. (2021). Safely and Actively Aging in Place: Older 

Adults’Attitudes and Intentions Toward Smart Home Technologies. 

Gerontology and Geriatric Medicine, 7(0205). 

https://doi.org/10.1177/23337214211017340 

Turjamaa., R. A. P. M. K. (2019). How smart homes are used to support older people: 

An integrative review. Wiley Online Library, 14(4). 

https://doi.org/https://doi.org/10.1111/opn.12260 

Uy, Y., Jf, Y., & Wy, C. (2016). Prevalence of falls among community-dwelling 

elderly and its associated factors: A cross-sectional study in Perak, Malaysia. 

In Malaysian Family Physician (Vol. 11, Issue 1). 

Valente, J., Dignam, T., Marchman, K., & (Betty) Goddard, M. C. (1998). Description 

of a Model Rural, Older Adult Injury Prevention Program for the Home. 

Housing and Society, 25(1–2), 53–66. 

https://doi.org/10.1080/08882746.1998.11430285 

van Hoof, J., Bennetts, H., Hansen, A., Kazak, J. K., & Soebarto, V. (2019). The living 

environment and thermal behaviours of older south australians: A multi-focus 

group study. International Journal of Environmental Research and Public 

Health, 16(6). https://doi.org/10.3390/ijerph16060935 

Van Hoof, J., & Kort, H. S. M. (2009). Supportive living environments: A first concept 

of a dwelling designed for older adults with dementia. Dementia, 8(2), 293–

316. https://doi.org/10.1177/1471301209103276 

Wang, Y., Lin, D., & Huang, Z. (2022). Research on the Aging-Friendly Kitchen 

Based on Space Syntax Theory. International Journal of Environmental 

Research and Public Health, 19(9). https://doi.org/10.3390/ijerph19095393 

WHO. (2015). WHO | Global health and ageing. World Health Organization. 

http://www.who.int/ageing/publications/global_health/en/ 

WHO. (2020). WHO | Ageing and Life Course. World Health Organization. 

https://www.who.int/ageing/en/ 

WHO. (2021). Falls. World Health Organization. https://www.who.int/news-

room/fact-sheets/detail/falls 

WHO. (2022). Ageing and health. World Health Organization. 

https://www.who.int/news-room/fact-sheets/detail/ageing-and-health 

Wiesheu,  ., Rutešić, L., Shukhobodskiy, A. A., Pogarskaia, T., Zaitcev, A., & 

© C
OPYRIG

HT U
PM



 

302 

Colantuono, G. (2021). RED WoLF hybrid storage system: Adaptation of 

algorithm and analysis of performance in residential dwellings. Renewable 

Energy, 179, 1036–1048. https://doi.org/10.1016/j.renene.2021.07.032 

Wiles, J. L., Allen, R. E. S., Palmer, A. J., Hayman, K. J., Keeling, S., & Kerse, N. 

(2009). Older people and their social spaces: A study of well-being and 

attachment to place in Aotearoa New Zealand. Social Science & Medicine, 

68(4), 664–671. https://doi.org/10.1016/j.socscimed.2008.11.030 

Wister, A. (2010). Stephen M. Golant and Joan Hyde (Eds). The Assisted Living 

Residence: A Vision for the Future. Baltimore, MD: Johns Hopkins University 

Press, 2008. Canadian Journal on Aging / La Revue Canadienne Du 

Vieillissement, 29(2), 295–296. https://doi.org/10.1017/s071498081000019x 

Wolfgang, P., & Korydon, S. H. (2011). Universal desigh handbook. Universal Design 

Hand Book, 492. 

Word Bank. (2014). World Bank. 2014. World Bank Annual Report 2014. Washington, 

DC: World Bank. doi: 10.1596/978-1-4648-0245-4. License: Creative 

Commons Attribution—NonCommercial— NoDerivatives 3.0 IGO (CC BY-

NC-ND 3.0 IGO). 3(1), 669–694. https://doi.org/10.2307/2991608 

World Health Organization. (2018). WHO Housing and health guidelines. 

http://www.who.int/phe%0Ahttp://apps.who.int/bookorders. 

Wrisdale, L., Mokoena, M. M., Mudau, L. S., & Geere, J. A. (2017). Factors that 

impact on access to water and sanitation for older adults and people with 

disability in rural South Africa: An occupational justice perspective. Journal 

of Occupational Science, 24(3), 259–279. 

https://doi.org/10.1080/14427591.2017.1338190 

Yavari, F., Khajehzadeh, I., & Vale, B. (2018). Design options for an ageing New 

Zealand population: A life cycle energy (LCE) analysis. 166, 1–22. 

https://doi.org/10.1016/j.enbuild.2018.01.027 

Yin., Robert K. (1994). Case study researchdesign and methods (2nd ed.). Sage 

Publications, Inc. 

Yin., Robert K. (1996). Case study research design and methods (5th ed.). Thousand 

Oaks, CA: Sage. 282 pages. Metodología de La Investigación, 28(March 

2016), 61–103. https://doi.org/10.3138/CJPE.BR-240 

Yin., Robert K. (1998). The abridged version of case study research: Design and 

method. In L. B. & D. J. Rog (Ed.), Handbook of applied social research 

methods (pp. 229–259). Sage Publications, Inc. 

Yin, R. K. (1984). Case study research : design and methods / Robert K. Yin - Trove. 

https://trove.nla.gov.au/work/11329910 

Yoo, J. S., Kim, C. G., Yim, J. E., & Jeon, M. Y. (2016). Factors influencing falls in 

the frail elderly individuals in urban and rural areas. Aging Clinical and 

© C
OPYRIG

HT U
PM



 

303 

Experimental Research, 28(4), 687–697. https://doi.org/10.1007/s40520-015-

0469-2 

Yousef Almegbel, F., Muthyib Alotaibi, I., Ahmed Alhusain, F., Masuadi, E. M., 

Lafyan Al Sulami, S., Fahad Aloushan, A., & Ibrahim Almuqbil, B. (2018). 

Period prevalence, risk factors and consequent injuries of falling among the 

Saudi elderly living in Riyadh, Saudi Arabia: a cross-sectional study. BMJ 

Open, 8, 19063. https://doi.org/10.1136/bmjopen-2017-019063 

Zaid, S. M., Yamin, A. A., & Yaacob, N. M. (2019). The environmental study on 

ageing in place: the design practice compliance to accessibility legislation and 

standards in Malaysia for elderly home environment. Ekoloji, 28(107), 601–

613. 

Zairul, M. (2017). FlexZhouse: New business model for affordable housing in 

Malaysia. In A+BE Architecture and the Built Environment (Vol. 2). 

Zairul, M. N. M., Geraedts, R., Ajith, A., Zairul, M. N. M., & Geraedts, R. (2015). 

New business model of flexible housing and circular economy. Open Building, 

44(23). https://doi.org/10.3929/ethz-a-010581209 

Zakreski, J. (2021). IBQC releases guidelines for building regulations in low-income 

countries - ICC. Building Saftey Journal. https://www.iccsafe.org/building-

safety-journal/bsj-technical/ibqc-releases-guidelines-for-building-

regulations-in-low-income-countries/ 

Zallio, M., & Clarkson, P. J. (2023). A study to depict challenges and opportunities 

building industry professionals face when designing inclusive and accessible 

buildings. Architectural Science Review. 

https://doi.org/10.1080/00038628.2023.2270983 

Zhang, H., Chen, Y., Yoshino, H., Xie, J., Mao, Z., Rui, J., & Zhang, J. (2020). Winter 

Thermal Environment and Thermal Performance of Rural Elderly Housing in 

Severe Cold Regions of China. SUSTAINABILITY, 12(11). 

https://doi.org/10.3390/su12114543 

Zhou, Y. (2015). Elderly Residential Space Design and Analysis: A Review. 

International Conference on Advances in Mechanical Engineering and 

Industrial Informatics (AMEII 2015), Ameii, 1962–1966. 

https://doi.org/10.2991/ameii-15.2015.366 

 

 

 

 

 

 

© C
OPYRIG

HT U
PM


	Blank Page



