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Abstract

In order to have a comprehensive understanding of the current research status of
China's residential environment for the elderly, this paper uses CiteSpace software
to visualize and analyze the quantity and research hotspots of literature related to
China's residential environment for the elderly from 2000 to 2022. The results of
the study show that: (1) In the past 22 years, the research on rural living environ-
ment has gone through two phases, the slow sprouting phase and the fluctuating
growth phase, and the number of studies in this direction will continue to grow in
recent years. (2) This paper explores the research progress in connotation identifi-
cation, hot issues and evaluation of elderly living environment through CiteSpace
keyword co-occurrence and cluster analysis. (3) It predicts the future development
trend of the research on elderly living environment in China. Suggestions for the

future development direction of China's senior living space are presented.
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Introduction

With the breakthroughs in the medical field, the average life expectancy of human beings is getting longer and
people are pursuing a healthier lifestyle. However, population aging has become a problem for the whole world. In
the 14th Five-Year Plan period, China's elderly population aged 60 years and above will exceed 300 million,
accounting for more than 20% of the total population, and China will enter a moderate aging society (Weijian Chen
& Wuxiang Shi, 2023). The existing elderly buildings in China are usually designed according to the requirements
of ordinary people and are only built to be used by the elderly. Those seemingly normal and reasonable designs have
brought many inconveniences and even great obstacles to the elderly. Therefore, it is urgent to create a barrier-free
spatial environment that is truly suitable for the elderly to live and live in, with the physiology and psychology of the
elderly as the core (Yihua Lu & Shaojun Chen, 2018).

In this paper, we use the bibliometric method and CiteSpace to analyze the literature related to the elderly living
space through the database of China Knowledge Network by visualizing the number of literature, time, researchers,
research institutions, and key words, so as to explore the research focus, hot content and its evolution trend in this
field and provide some reference for the researchers in this research field.

1. Data sources and research methods
1.1 Data sources

China Knowledge Network (CNKI) Literature Master Library was used as the literature search source, with
keyword combinations (1) Elderly, living space, design strategy. (2) Community home, elderly architecture,
theoretical research, applied research. (3) Elderly psychology, elderly physiology, elderly facilities. A total of three
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sets of keywords were searched, and 800 valid documents were saved as RefWorks files after removing duplicate
and irrelevant documents by reading the abstracts and article titles, with a literature time span of 22 years (2000-
2022), and the data were acquired on April 8, 2023.

1.2 Research methods

RefWorks files were imported into CiteSpace 6.2 and the data was converted to a format that could be analyzed
by this software. The final data were imported and time slices, node types, data selection modes, and network
cropping paths were set, keyword co-occurrence knowledge graphs were generated through data operations, and
keyword clustering and keyword outbreak intensity analysis were performed on this basis.

CiteSpace 6.2 is an information visualization software developed in Java language, which is mainly based on co-
citation analysis theory and pathfinding network algorithm, etc. It measures the domain-specific literature (collection)
to explore the key paths of disciplinary domain evolution and its knowledge inflection points, and through a series of
visualization mapping to form an analysis of disciplinary In this paper, we use CiteSpace to conduct a series of
visualization mapping to analyze the potential dynamic mechanism of discipline evolution and detect the frontier of
discipline development (Yuan Shi et al., 2016).

In this paper, we use CiteSpace to visualize and analyze authors, institutions, and keywords. The data processing
process includes setting the time span from January 1, 2000 to December 31, 2022, with a time slice of 1, and setting
the threshold selection criteria and trimming to default. With these settings, we can obtain a series of visualizations
about the research areas, which provide insight into the correlations and changing trends among authors, institutions
and keywords. This analysis can help us discover research hotspots, key authors and institutions, and the development
dynamics of related keywords.

2. Content and Results Analysis
2.1 Quantitative characteristics and temporal distribution of relevant studies

Research on living spaces for the elderly in China has shown a continuous growth trend between 2000 and 2022.
This research area has experienced the initial and growth periods and is in an active stage. It is likely that the future
will continue to focus on living patterns, functional layout, intelligence, and digitalization to further improve the
quality and adaptability of living spaces for the elderly and promote their health and well-being.

The overall number of literature related to living spaces for the elderly shows a continuous rise from 2000 to 2022
(see Figure 1). This trend can be divided into two phases. The first phase was the start-up period (2000 to 2014).
Some articles on living spaces for the elderly appeared at that time, but the academic community paid less attention
to the field in general, and the early development was slow. The second stage is the growth period (2015 to 2022). In
2012, the 18th Party Congress put forward the requirement of "actively responding to the aging of the population and
vigorously develop the cause and industry of aging services". In this context, domestic research on population aging
and elderly healthcare business and industry has been increasing, and so has the research on elderly architecture,
which has shown a good development momentum in this research field. In general, the field is in an active stage, and
relevant research will be more abundant and mature in the future.

Among these studies, more aspects such as occupancy patterns, functional layouts, intelligence and digitalization
are involved. With the increasing trend of population aging, the living patterns of the elderly have become one of the
key points of research. Secondly, scholars have studied the layout of living spaces for the elderly in order to provide
designs that are more adaptable to their living needs. For example, convenience facilities and barrier-free design are
added to the living space to improve the quality of life and autonomy of the elderly.

In addition, intelligence and digitalization have also become hot spots in the research of living environments for the
elderly. With the continuous progress of technology, intelligent devices are widely used in the living space for the
elderly, such as smart home systems and telemedicine devices, in order to provide a more convenient and safe living
environment. Digital technology is also used in the management and services of elderly living spaces, such as providing
social interaction and health monitoring services through digital platforms to meet the diverse needs of the elderly.

2.2 Keyword Distribution

Based on the keyword cluster analysis, a timeline diagram is generated (see Figure 2), which further demonstrates
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the research hotspots and development pulse of the field in different time periods by combining keywords, clusters
and time.

A cluster is formed by extracting related terms from closely related keywords in the literature. The time span of
the clustering lines shows that most clusters generally emerged before 2008 and persist to date. Among them, the
clusters #0 elderly, #1 living space, #2 senior housing, #3 aging, and #4 aging in place are rich in content, and the
keywords appearing at different times reflect the hot social issues and key topics at different times. For example, at
present, with the rapid development of advanced technology, the rapid development of smart aging at home has led
to the maximum satisfaction of the demand for diversified elderly services; at a critical period when the elderly
industry is facing various challenges, the smart aging at home service model with the integration of medical and
health care is implemented by taking advantage of the Internet. However, the centrality of these keywords is not
strong, all of them are less than 0.3. This indicates the weak interrelationship of the key research contents in this field
and also reflects the scattered and imperfect research progress of these key contents.

2.3 Analysis of emergent words

This paper uses the Burst detection function of CiteSpace to reveal the rise and fall of each cluster in elderly living
spaces research by calculating the frequency changes of keywords in the literature over different time periods and
then determining the development trend and future research direction of the field. By analyzing the top 16 keywords
of burst intensity in the study of living spaces for the elderly in China, the following conclusions can be drawn.

First, the keywords "living pattern”, "elderly building" and "smart home" have a high burst intensity of 4.31, 4.08
and 4.02, respectively. This indicates that in the study of living environments for the elderly in China, people pay
more attention to living patterns, elderly buildings, and smart homes, and the research results in these areas are more
prominent.

Based on the visualization and emergence of keywords, it can be inferred that future research on living spaces for
the elderly in China will continue to develop on the premise that most elderly people choose to age at home mode.
The key research directions include the improvement of elderly buildings and smart homes, which are dedicated to
creating the ideal living space suitable for the elderly to live.

This study analyzed the keywords of Chinese elderly living environment research and derived the importance of
keywords and future research directions through the calculation and visual presentation of burst intensity. These
results provide guidance for the development of the field and can promote the research and practice of living spaces
for the elderly to provide a better living environment and quality of life for the elderly.

Number and time distribution of literature

2001 2003 2005 2007 2008 2011 2013 2015 2017 2019 2021

I Papers s Periodicals

Figure 1. Number and time distribution of literature.
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Top 16 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2001 - 2022

Residential areas 2002 2.03 2002 2010

Residence needs 2004 2.41 2004 2014

Senior Housing 2005 2.52 2005 2010 e ——
Residence mode 2006 4.08 2006 2012 —
Living Environment 2007 239 2007 2010 —
Institutional Aging 2013 2.12 2013 2015 —
Senior Residence 2011 2.12 2016 2017

Space Design 2016 3.97 2017 2019

Senior lving facilities2015 1.95 2017 2020

age-appropriate 2016 539 2018 2022

Retirement buildings2011 4.31 2018 2020

Architectural Design 2005 1.92 2018 2019

Aging suitability 2015 2.84 2019 2022

Smart Home 2020 4.02 2020 2022

Design Research 2007 3.33 2020 2022

Intelligent 2020 3.02 2020 2022

Figure 2. The 16 keywords with the highest burst intensity.
3. Conclusions and Recommendations
3.1 Research findings

In this paper, we analyzed the progress made in the research on elderly living space in China in the past 22 years
using CiteSpace software and predicted the future development trend based on the burst intensity of keywords. The
main conclusions are as follows: (1) In the past 22 years, China's elderly living space research has gone through 2
stages of slow budding and fluctuating growth, and the number of elderly living environment publications has con-
tinued to be high since 2015, but no close cooperation has been formed, which will be more abundant and mature in
the coming years. (2) Diversified elderly care models: elderly care models tend to diversify and are no longer limited
to traditional nursing homes only. The modern senior care model is more focused on personalized and diversified
services, including senior care communities, senior apartments, sojourn senior care, and other forms to meet the needs
of different elderly (Yifei Li et al., 2018). (3) Flexible functional layout: The future senior living buildings will pay
more attention to the flexible layout of functional space, and design a variety of different functional spaces according
to the different needs of the elderly, so as to improve the sustainability and health of the living environment of the
elderly and ensure the health and safety of the elderly (He Yuan, 2022). (4) Intelligent and digital application: With
the rapid development of science and technology, intelligent and digital are widely used in senior citizen buildings.
For example, intelligent security systems, health monitoring equipment, intelligent home systems, etc. can improve
the quality of life and safety of the elderly (Yuanpei Zhou et al., 2021).

3.2 Research Recommendations

3.2.1 Exploring diverse models of aging
As the aging process continues to accelerate, the issue of senior citizens' old age is of great concern to society.
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Different elderly people have different senior care needs, some elderly people may need independent living, some
elderly people may need community-based senior care services, and some elderly people may need special care senior
care services. Diversified senior care model has become an important way to solve senior care problems. A diversified
elderly care model can provide different types of elderly care services according to the individual needs of the elderly.
In the future, elderly care services will pay more attention to personalized and all-round service modes, and provide
more convenient and high-quality elderly care services for the elderly. At the same time, the government, society,
and enterprises should actively promote the development of diversified elderly care models, strengthen the supply of
elderly care services, and improve the quality of elderly life. By providing flexible, convenient, intelligent, and
humanized senior care services and senior care buildings, seniors can choose a senior care mode that better meets
their needs and preferences, and improves their sense of well-being and quality of life.

3.2.2 Functional layout for application flexibility

At present, the flexible functional layout of living spaces for the elderly has been widely used, including residential
areas, communities, nursing homes, and other types of places. In residential areas, the flexible functional layout is
mainly reflected in the architectural design, such as rational use of space layout, and adding diversified home
equipment and furniture. In the community area, diversified community activities such as fitness, travel, and study
are provided for the elderly, while convenient community services such as shopping, medical care, and entertainment
are provided to improve the quality of life of the elderly. In terms of nursing homes, the flexible functional layout is
mainly reflected in the provision of various forms of senior care services, such as self-care, medical care, and nursing
care, in order to meet the different needs of the elderly.

In the future, with the accelerating aging process and the changing needs of the elderly, flexible functional layouts
will continue to receive extensive attention and in-depth research in the design and research of elderly living spaces.
Among them, the application of intelligent and digital technology will become an important development trend. With
the rapid development of smart homes, the Internet of Things, and other technologies, the intelligence and
digitalization of the living space for the elderly will become an important development direction in the future, such
as the popularization of intelligent home equipment and the provision of intelligent medical services, which will
greatly improve the quality of life and security of the elderly. At the same time, the flexible functional layout will
also be combined with the concepts of green building and sustainable development to improve the sustainability and
health of the living environment for the elderly and guarantee their health and safety.

3.2.3 Promote the application of intelligence and digitalization

With the continuous development of technology, the intelligent and digital application of living spaces for the
elderly is receiving more and more attention and research. The current stage of development mainly includes the
application of intelligent home equipment, intelligent medical services, and digital community services. Intelligent
home equipment includes smart lamps and lanterns, smart door locks, smart curtains, smart home appliances, etc.,
which can be operated by cell phone apps or voice control, etc. Intelligent medical services include telemedicine,
intelligent health management, intelligent drug management, etc., which can provide more convenient and intimate
medical services for the elderly. Digital community services include community shopping, community medical care,
community entertainment, and other services, which can provide a more convenient and faster service experience for
the elderly. Intelligent and digital facilities and services can help seniors take better care of themselves and improve
their ability to take care of themselves, thus improving their quality of life. Improving the efficiency of senior care
services and reducing the workload of caregivers can also enable personalized care for the elderly, customizing
services according to their health conditions, living habits, and needs.
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