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Abstract. The Chinese government attaches great importance to the current situation of population aging, 
so it has introduced relevant aging policies. The combination of new technologies has played a positive role 
in the development of Elderly-oriented smart products of enterprises. Based on the research literature on 
Elderly-oriented smart products collected in CNKI database in recent ten years (2012-2022), this paper makes 
a quantitative analysis on the research results of Elderly-oriented smart products in China with the help of 
CiteSpace visual analysis software. Through research hotspots and evolution trends, it is found that the theme 
can be extended: the upgrading and construction of Elderly-oriented smart products will be a hot research 
topic in the academic community in the future. 
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1. Introduction 

In recent years, with the rapid development of China's 
economy, the population structure has also been changing, 
which has led China to step into an aging society. 
According to the latest results of the seventh population 
census, in 2020, there will be about 191 million people 
aged 65 and above in China, accounting for 13.5% of the 
total population. The number of the elderly population in 
China is growing year by year. At the same time, the 
service facilities for the elderly population are not perfect, 
which prompt the increasing market demand space for 
science and technology Elderly-oriented smart products in 
China. In order to further protect the rights and interests 
of the elderly, the government issued a national strategy 
to actively respond to the aging population, and promoted 
the coordinated development of the aging career and the 
Elderly-oriented industry. In order to fully understand the 
hot spots and development trends of the career of Elderly-
oriented products, and promote the in-depth discussion of 
the research topic in the academic community. With the 
help of CiteSpace visualization software, this paper 
analyzes the hot spots and trends of research on Elderly-
oriented products in China from 2012 to 2022. 

2. Data Sources and Research Tools 

In order to improve the pertinence, authenticity and 
timeliness of the literature data, this paper selects the 
CNKI database as the data source of the study. This paper 

uses CNKI's advanced search. The search content topics 
are "Elderly-oriented products" and "smart health care". 
The publication time span of literature search is "from 
2012 to 2022". There are 954 search results in total, and 
the search time is July 20, 2022. In this paper, 
CiteSpace5.8. R3 software is used to process the literature 
search results, preliminarily screen the obtained data, and 
manually delete the repeatedly published and non 
research meaningful literature (such as meeting notices, 
document speeches, etc.) to obtain a total of 576 valid 
literature. Based on the key analysis of key documents, 
the research focus and evolution trend of aging products 
in China in recent ten years are analyzed through the 
keyword co-occurrence map, key word frequency and 
evolution context map. 

3. Visual Knowledge Map Analysis 

3.1 Keyword Co-occurrence Visual Analysis 
After obtaining CNKI related literature data, convert it 
into recognizable data of CiteSpace for data processing, 
export the data processed by CiteSpace, and set relevant 
parameters required for visualization. Among the time 
span parameters, most of them are periodicals of the past 
ten years. From 2012 to 2022, set the time node slice to 1, 
and set the Threshold value to 14, showing the top 14 
high-frequency keywords each year; After CiteSpace data 
processing, the node types are set to use "Keyword" as the 
content extraction method, and finally form a visual map 
of keyword co-occurrence of Elderly-oriented smart 
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products as shown in Figure 1. Figure 1 generated by 
CiteSpace shows that the number of nodes is 278, the 
number of connections is 699, and the network density is 
0.0182. A number of keyword clustering plates are 
relatively concentrated, indicating that the internal 
homogeneity of the visualization map is good. At the 
same time, this paper exports the keywords in Figure 1 in 
the form of network summary table, arranges the 
frequency table in descending order, and sorts the 
keywords with the top 10 frequencies, as shown in Table 
1. 

 

 

Fig. 1. Visual Map of Keyword Co-occurrence of 
Elderly-oriented Smart Products 

TABLE I.  TOP 10 KEYWORD FREQUENCY TABLE 

Number Frequency Keyword Centrality Cluster 

1 142 
Elderly-
oriented 

0.71 
# 0 Elderly-

oriented 

2 74 
Elderly 
People 

0.54 
# 1 Elderly 

People 
3 25 Aging 0.13 # 4 Aging 

4 25 
Home-based 

Care 
0.25 

# 5 Home-
based Care 

5 20 
Elderly 
Groups 

0.09 
# 3 Elderly 

Groups 

6 17 
Products 
Design 

0.03 
# 0 Elderly-

oriented 

7 14 
Digital 
Divide 

0.03 
# 3 Elderly 

Groups 

8 12 
Community-
based Elderly 

Care 
0.06 

# 7 
Community-

based 
Elderly Care 

9 12 
Interaction 

Design 
0.03 

# 3 Elderly 
Groups 

10 12 
Service 
Design 

0.01 
# 0 Elderly-

oriented 

To some extent, high-frequency keywords can represent 
research hotspots in this field. According to Figure 1, the 
node size of elderly-oriented is the largest, and the 
keywords with the highest co-occurrence frequency are 
the elderly people(0.54), aging (0.13), and home-based 
care (0.25), among which elderly-oriented (0.71), 
products design (0.03), interaction design(0.03), and 
service design (0.01) have a co-occurrence relationship, 
reflecting that the elderly-oriented policy proposed by the 
government has a certain impact on the elderly-oriented, 
interaction, and elderly service design of various products, 
It has a positive effect on the elderly-oriented design of 
various products [1]. It can be seen that elderly-oriented, 
aging and the elderly are the research focuses of elderly-
oriented products. With the development of society, the 

degree of aging in China is deepening, and the 
government is also gradually accelerating the promotion 
of the elderly-oriented product industry. To sum up, 
elderly-oriented will be a new hot topic in the future 
research in various fields. 
A visual analysis of the literature review of the clustered 
keywords in Figure 1 shows that in addition to the official 
terms such as elderly-oriented, elderly people, and the 
elderly care industry, scholars' research focuses also 
include keywords of smart technology and economy such 
as digital divide, silver economy, and intelligent terminals. 
With the gradual upgrading and iteration of science and 
technology, research on elderly-oriented products is 
combined with intelligent technology, involving product 
design, interaction design, intelligent teaching, 
accessibility and other aspects of elderly-oriented 
products [2]. From the visual analysis results of data and 
literature, it can be seen that there are eight clusters of 
research on elderly-oriented by scholars on this topic. As 
can be seen from Figure 1, there are eight cluster 
identifiers in the field of elderly-oriented products, 
namely, elderly-oriented, elderly people, elderly care 
industry, elderly groups, aging, home-based elderly care, 
APP and community-based elderly care. 
First, cluster # 0 is elderly-oriented. Keywords mainly 
include medical services, service design, product design 
and public facilities. The literature span lasts from 2012 
to 2022. It can be seen that most scholars focus on the 
research of elderly-oriented. Scholars, focusing on 
various product designs and general facilities, combined 
with the relevant elderly-oriented policies issued by the 
state, put forward corresponding micro and macro 
solutions to the phenomenon of the elderly being weakly 
marginalized in their daily lives from different 
perspectives through PEST and SWOT analysis methods 
[3]. 
Second, cluster # 1 refers to elderly people. It is similar to 
the cluster # 3 elderly groups, but its research focus is 
different and the time span is diverse. The research time 
span of cluster # 1 elderly people is as long as ten years, 
while that of cluster # 3 elderly groups is only five years. 
In addition, cluster # 3 elderly groups focus more on 
studying whether product interaction and intelligent 
technology meet the elderly-oriented needs [4]. 
Third, cluster # 2 is the elderly care industry. Keywords 
mainly include elderly care facilities, elderly care 
institutions, elderly care planning and silver economy. 
With the gradual development and improvement of 
elderly care facilities and planning, China's 14th Five 
Year Plan in 2022 proposes to vigorously develop the 
silver economy and adapt to the elderly care industry, both 
of which complement each other [5]. 
Fourth, cluster # 4 is aging. Keywords mainly include 
product elderly care demand, Internet of Things, 
intelligent elderly care, and artificial intelligence. It 
mainly analyzes the demand for elderly care, and carries 
out aging research and analysis in combination with 
digital economy, new science and technology and product 
interaction, so as to put forward corresponding solutions 
on how to better combine demand with science and 
technology [6]. 
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Fifth, cluster # 5 refers to home-based care, which is 
significantly different from cluster # 7 in terms of research 
category. Both of them have a time span of less than ten 
years, but cluster # 5 home-based care has related 
literature research as early as 2012. Cluster # 7 
community-based elderly care obviously focuses on the 
utilization of public space and sustainable development 
[7], while cluster # 5 home-based care mainly focuses on 
how to transform family space to adapt to elderly-oriented 
[8]. 
Finally, cluster # 6 is APP. The relevant literature on this 
topic is mainly concentrated in 2020-2021, mainly 
including analysis and research on accessibility, app 
transformation, special actions, etc. [4]. 

3.2 Evolution Context Visual Analysis 
After analyzing the keyword co-occurrence map of 
elderly-oriented smart products from 2012 to 2022, this 
paper analyzes the development trend of the hot keywords 
in the research of smart products by scholars under the 
research theme from 2012 to 2022. On the premise that 
the parameters of Threshold, time slice and keyword 
display number remain unchanged, run the program to get 
Figure 2: Visual map of time-zone. In the visualization 
map of keyword co-occurrence time zone, appropriately 
delete keywords with low centrality and less frequency, 
so as to make the visualization of their co-occurrence time 
zone clearer and more organized. Figure 2 mainly shows 
the time zone promotion context of the research hotspot 
and the time span relationship between related hotspots. 
From the co-occurrence time zone map, we can see the 
prominence of each hotspot in different time periods and 
the relationship between the concept segment and other 
hot words. 
Change the relevant parameters of Burstness, generate 11 
emergent words from CiteSpace, and draw the map of 
Strongest Citation Bursts in Figure 3. The map shows the 
year of occurrence, development or end of the main 
keywords from 2012 to 2022, and the prominence of the 
key words. 
 

 

 

Fig. 2. Visual Map of Time-zone 

 
 

 

Fig. 3. Visual Map of Strongest Citation Bursts 

According to Figure 3 and Figure 4, the relevant literature 
visualization research stage of elderly-oriented smart 
products is divided according to the research hot 
keywords, keyword bursts time and hot research trend. It 
is embodied in the evolution of three research stages: 
The first stage (2012-2014): development period. The 
hotspots involved in this period include: service design, 
elderly care facilities, medical services, etc. In this period, 
the elderly-oriented smart products are still in the period 
of basic exploration, mainly focusing on the development 
and improvement of relevant elderly care infrastructure, 
and the literature research is also mainly focusing on 
elderly-oriented, aging, and home-based care [9]. This 
also provides a theoretical basis for the elderly-oriented 
smart products in the future, which is of reference 
significance. 
The second stage (2015-2018): slow growth period. The 
hotspots involved in this period include interaction design, 
general design and public facilities. During this period, 
the development of elderly-oriented smart products was 
slow, and the literature research mainly focused on 
product design, which did not reach the relevant level of 
smart products. All kinds of elderly-oriented smart 
products are still in the exploratory stage, but they already 
have the awareness of elderly-oriented smart products, 
and public facilities and services have also been greatly 
improved [10]. 
The third stage (2016-2022): vigorous development 
period. The hotspots involved in this period include: smart 
elderly care, smart terminals, silver economy, digital 
divide, etc. It can be seen that with the rapid development 
of science and technology and the support of national 
policies, elderly-oriented smart products are truly 
combined with smart technology. By utilizing smart 
technology, elderly-oriented smart products can break the 
digital divide to a certain extent, and play a positive role 
in improving the silver economy in the future. At the same 
time, the number of literature studies in this period 
increased sharply, indicating that the combination of 
smart technology and elderly-oriented has gradually 
become the research focus of experts and scholars [1-6]. 

4. Summary 

Based on the above analysis of various visual maps, the 
analysis summary: with the development and change of 
China's economy, technology and national policies, the 
research on elderly-oriented smart products in China is 
more extensive and diversified. Research hotspots such as 
elderly-oriented, intelligent technology, product design 
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and elderly groups will be studied sustainably. As the 
COVID-19 brought various inconvenient phenomena to 
the daily life of the elderly in 2019, it also made people 
focus again on the marginalization of the elderly by the 
new media and high-tech era. The government proposed 
the silver economy, carried out macro-control on elderly-
oriented smart products, increased policy support and 
guidance for elderly-oriented smart products, and helped 
the elderly to actively adapt to scientific and technological 
life. To sum up, the upgrading and construction of aging 
smart products will be a hot research topic in the academic 
community in the future. 
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