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Keywords: The mutual aid elderly care model is important to solve the world population’s current aging
Mutual aid elderly care problem. However, although mutual aid elderly care has been developing in China for more than
Kano model

20 years, there is still a lack of a systematic way to participate in mutual aid elderly care services,
which has led to a slow development of mutual aid elderly care. Therefore, in order to promote
the development of mutual aid elderly care and the transition of social elderly care towards
sustainability, this study analyzes the actual elderly care service needs and proposes new design
strategies for mutual aid elderly care service platforms. In this study, first, the actual elderly care
needs were obtained through interview methods and offline questionnaire surveys. The results
showed that the elderly have a high demand for health, daily life, entertainment, and spiritual
needs, which can be used to establish a comprehensive Kano model. Based on the priority of the
needs hierarchy, mutual aid elderly care resources can be allocated rationally. For example, when
applying the research results to the design of mutual aid elderly care service platforms, the “Must-
be quality” is first satisfied, followed by the “One-dimensional quality” and the “Attractive
quality” according to the actual situation. Furthermore, the mutual aid elderly care service
platform is divided into a basic version and a professional version to promote the actual needs of
different groups of elderly people. In conclusion, the study aims to promote the development of
mutual aid elderly care and the transition of social elderly care towards sustainability. The
research value of this study lies in its potential to alleviate the slow development of the current
mutual aid elderly care model in China and provide a reference for solving the problem of global
aging population.

User demand
Service platform design
Sustainable social elderly care

1. Introduction

According to the seventh census of China, in 2020, the number of people aged 60 and over in the Chinese Mainland had reached 264
million, and the elderly population accounted for 18.4% of the total population. The overall pension situation in society was grim [1].
In November 2019, the State Council issued the "National Medium- and Long-Term Plan for Responding to Aging Population," which
clearly stated that we must actively respond to China’s aging population problem [2], advocating that the elderly must have a healthy
lifestyle and more opportunities to participate in society, and promoting the transition of social elderly care towards sustainability. In
reality, most elderly people lead relatively simple daily lives, with only a few of them able to enrich their elderly lives and realize their
self-worth. However, with the emergence of the "mutual aid elderly care" model, the sustainable development of social elderly care has
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ushered in a new development opportunity [3].

Mutual aid elderly care refers to the seniors who have reached the national legal retirement age, but are still in good health, have
good living ability and certain working potential can make full use of their free time and energy to carry out some volunteer activities
[4], such as the life care and spiritual companionship services of the young elderly to the senior, to realize their self-worth and
eliminate their bad feelings of having nothing to do. Social elderly care needs to consume a large number of social elderly care re-
sources unilaterally [5], while mutual aid elderly care is to solve some basic elderly care needs through mutual assistance within the
elderly group [6], which can alleviate the pressure of social elderly care to a certain extent. The mutual aid elderly care service model
promotes a gradual shift from providing elderly care services to the elderly by young people to mutual support within the elderly
population, reducing the social resources invested in elderly care services, and promoting the sustainable development of social elderly
care in China.

In today’s society, people have entered the era of intelligent development, and the Internet has gradually become a part of the daily
life of the elderly. The traditional elderly care service model can no longer meet the modern elderly people’s care service needs,
especially in densely populated large urban communities. With the emergence of various service platforms, they not only help people
live more conveniently, but also help some people achieve personal value. However, currently, there is still a lack of service platforms
that focus on the elderly as the core users, especially for standardized and improved elderly care service platforms. Therefore, to better
promote the sustainable development of social elderly care, it is very necessary to construct a mutual aid elderly care service platform
based on the actual needs of the elderly.

As early as the late 1990s, Shanghai established China’s first mutual elderly care “Time Bank” [7] and then began to develop
throughout the country. However, it has not been widely promoted, and a standardized social development system has not been
formed. Currently, it has not been fully accepted and well-known by society, and the participation rate is not high. Many scholars have
also been committed to promoting the better development of mutual aid elderly care in China. Zhou Rongjun and others used
multifactor logistic regression to analyze the influencing factors of the willingness to participate in mutual aid elderly care [8],
pointing out that the willingness to participate in mutual aid elderly care is related to age, monthly disposable income, physiological
state and cognitive ability, and the acceptance is different in different regions. He Xuefeng pointed out that mutual aid elderly care is in
the development of rural areas [9], which needs to be built from the village environment and the cultural atmosphere of the village in
order to build a benign, sustainable and high-quality mutual aid elderly care. Yuan Yuan and others proposed to provide corresponding
remote nursing according to the service needs of the elderly in the community, especially remote emergency nursing [10]. Wang Shuo
pointed out that the scattered elderly care resources should be integrated and utilized to fully meet the elderly care needs of “leave
home but not leave the village, leave relatives but not lack affection” [11], so as to realize the sustainable development of mutual aid
elderly care in the countryside. Cristina joy Torgé mainly proposed that it is sometimes desirable for elderly couples to take care of each
other [12]. Samia and others proposed that elderly care services should focus on the needs of the elderly, and pointed out that this is the
main challenge of elderly care services in the future. Victor W. Marshall and Mary. Altpeter proposed to enhance the health of the
elderly through social activities [13], in order to deal with the aging problem in the community. By reviewing the research of the
scholars mentioned above, the focus has mainly been on the willingness to participate in mutual aid elderly care, mutual aid elderly
care in rural areas, and elderly care services. Overall, these scholars have conducted research from a sociological perspective on
various aspects of mutual aid elderly care, such as policy formulation, practical guidance for promotion, service models, and resource
integration, providing valuable insights and inspiration for the development of mutual aid elderly care. However, from a design
perspective, designers need to focus on the actual needs of the elderly and consider how to provide more convenient and efficient
mutual aid elderly care services. Currently, many studies lack a comprehensive analysis of the actual needs of the elderly and a good
design strategy to promote the development of mutual aid elderly care.

Therefore, this article mainly focuses on the actual needs of community elderly people, takes promoting the development of mutual
aid elderly care as the core, proposes innovative design and development strategies for mutual aid elderly care service platforms from
the perspective of design, and promotes the sustainable development of social elderly care. Through the development strategies
proposed in this study, a more convenient way for participating in mutual aid elderly care can be provided. This not only accelerates
the rapid promotion of mutual aid elderly care service models, meets the elderly care needs of different groups of elderly people, but
also effectively alleviates the social pressure of elderly care, helps the elderly better integrate into the Internet era, and promotes the
positive aging of society. The main contribution and value of this study is to divide the actual needs of the elderly and to propose the
integration of mutual aid elderly care with internet platforms based on this, in order to accelerate the development of mutual aid
elderly care through innovative service platform models and achieve the sustainable utilization of elderly care resources.

This study mainly focuses on several aspects. The second section mainly focuses on theoretical research, discussing the main types
of mutual aid elderly care, its advantages, analysis of the reasons for slow development, corresponding strategies, and an introduction
to research methods. The third section focuses on the research process, mainly conducting a questionnaire survey and constructing a
Kano model. The fourth section mainly presents data analysis and research results. Firstly, based on the Kano model, the ranking of
elderly people’s mutual aid elderly care service needs is calculated and divided by type. Secondly, based on the analysis results, a
mutual aid elderly care service hierarchy demand tower is constructed. Finally, based on the mutual aid elderly care service hierarchy
demand tower, design strategies and suggestions for an innovative mutual aid elderly care service platform are proposed. The fifth
section discusses the significance and implications of the study, and the sixth section presents the conclusion.
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2. The basic principles of mutual aid elderly care and Kano model
2.1. The main types of mutual aid elderly care

According to the data analysis chart (Fig. 1) of the papers published by scholars between 2011 and 2021 in the CNKI database, the
research on the development of mutual aid elderly care has increased year by year, and mutual aid elderly care has become a hot topic
of social development. The exploration of mutual aid elderly care service platforms has also begun to be explored and tested in some
regions. For example, Qingdao tries to use an electronic time bank with an electronic social security card as the carrier [14], Chengdu
uses blockchain technology to serve the “linked community” system [15], and Nanjing tries to store public welfare time in Alipay,
which can better integrate mutual aid elderly care into social life [16]. At present, the development of mutual aid elderly care mainly
has the following modes.

2.1.1. Cluster-based mutual aid elderly care model

The model takes the community neighborhood committee as the main manager and organizer and provides activity rooms for the
elderly in the community. Community workers regularly organize activities based on different themes, through which people can find
like-minded partners. For example, in 2008, the Feixiang District of Hebei Province initiated the “happy mutual aid home” for the
elderly [17].

2.1.2. Pairing and grouping mutual aid elderly care model

The model relies mainly on community efforts and serves the elderly living alone in the community. Community workers will input
the basic information of the elderly in the community in advance and update it regularly to provide a platform for elderly people in
need to seek help. The information includes health status, service needs, and so on. And under the premise of mutual consent, the
elderly and volunteers will carry out one-to-one, one-to-many service matching. For example, Miyun District of Beijing has launched
the “neighborhood mutual aid point” elderly care service model [18].

2.1.3. The time bank mutual aid elderly care model

This mode encourages the young elderly to provide a certain length of nonprofessional services for the elderly, recording the service
duration according to certain rules, and entering it into their own “time bank” to exchange for the same length of pension services in
the future [19]. For example, in the late 1990s, Shanghai Hongkou District established China’s first mutual aid elderly care “time
bank”, and the following year, Guangzhou Shouxing building also established a “time bank”.

2.2. The advantages of mutual aid elderly care

Against the backdrop of the accelerating pace of population aging, mutual aid elderly care has important practical significance for
improving the sense of gain, happiness, and security of vulnerable elderly people, and for improving people’s livelihoods and building
a positive aging society. It provides a concrete path to achieve the goals of “elderly care, elderly support, elderly participation, and
elderly enjoyment” and promotes the sustainable development of social elderly care. Compared with traditional social elderly care
models such as institutional elderly care and filial piety elderly care, mutual aid elderly care has the following three main advantages:
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Fig. 1. The number of research articles in the field of mutual aid elderly care and its increase from 2011 to 2021 in the CNKI database.
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(1) More convenient access to diversified elderly care services. Due to the busy work schedules of many adult children, they have
limited time to take care of their parents, and many elderly people now live alone, seldom voicing their service needs, both
physical and emotional, to their children [20]. In addition, many community elderly care services are currently relatively single
in type, while mutual aid elderly care can not only help the elderly to meet a variety of elderly care service needs but also make
access and reservations more convenient.

Reducing the cost of diverse elderly care services. Elderly care is a high-consumption industry. Among the current major elderly
care service models in China, institutional elderly care enjoys the most comprehensive elderly care services, but its cost is also
the highest, so only a small proportion of the elderly can afford institutional elderly care services. Community elderly care is in a
middle position, but its required service prices are also not low, so there is often an oversupply of resources in many areas,
resulting in waste of resources. In fact, many elderly people do have relevant elderly care service needs, but they are deterred by
the high costs [21]. Mutual aid elderly care, especially the “time bank” mutual aid elderly care, reduces economic expenses and
children’s burden to a great extent by using volunteers to serve the elderly in need and storing “time” as a reward. Through
relevant service platforms, home-based elderly care can also conveniently enjoy various elderly care services.

By realizing their self-worth, mutual aid elderly care helps seniors to achieve spiritual satisfaction. Under the traditional model
of elderly care, many elderly people living alone rely on government aid and their children’s care to get through their retirement
years, and they themselves may feel like a burden on society and their children [22]. However, most elderly people living alone
are relatively healthy, with good energy and a lot of spare time in retirement. Mutual aid elderly care not only alleviates some of
the pressure on elderly care services and serves society, but also helps to unleash the initiative and autonomy of the elderly [23].
It can expand their social circle after retirement and enrich their retired life, promote their physical and mental health, and
improve their life skills [24], thereby enabling them to achieve and improve their sense of effectiveness and satisfaction in labor
and generate positive self-evaluation.

(2

—
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=

2.3. Analysis of the slow development of mutual aid elderly care and corresponding strategies

The reasons for the slow development of mutual aid elderly care are mainly the following four points: (1) The influence of
traditional concepts. In some regions, people still hold the traditional concept of “raising children to support themselves in old age” and
believe that elderly care should be the responsibility of children. This concept affects the acceptance of mutual aid elderly care by the
elderly. (2) Insufficient funding and policy support. Mutual aid elderly care services require a large amount of investment, but
currently, the government’s support for mutual aid elderly care is still insufficient. At the same time, some local policies also have
problems of insufficient support, which restricts the development of mutual aid elderly care. (3) Low service quality. China has a vast
territory, and the economic development of different regions varies, as do the quality of elderly care resources. In some economically
underdeveloped areas, the service quality is low, and the needs of the elderly cannot be met, leading to a decrease in the trust of the
elderly in mutual aid elderly care, making it difficult to form economies of scale. (4) There is no unified circulation management
channel. Currently, mutual aid elderly care platforms in various regions of the country are not unified, and most of the main places for
mutual aid elderly care are offline communities, without unified management and standards. Moreover, in the context of frequent
population mobility, a large number of “aging drifters” and “migratory elderly” exist [25], and there is currently no mutual aid elderly
care platform or volunteer service statistical platform that can be uniformly declared, data shared, and facilitate circulation.

To better promote the sustainable development of mutual aid elderly care, joint efforts are needed from various aspects. Starting
with user needs and combining with actual situations, this study proposes building a platform for a mutual aid elderly care service
model combined with “Internet +” by analyzing the actual elderly care needs and the supply of elderly care resources, in order to avoid
platform complexity and resource waste. Innovative design of the service platform can be used to promote the rapid development of
mutual aid elderly care and to drive the transformation of social elderly care towards sustainability.

2.4. Kano model

Kano model is a two-dimensional modeling tool proposed by Professor Noriaki Kano of Tokyo Institute of Technology [26], mainly
used for user requirements classification and prioritization classes. Kano model divides products or services into five quality types.

(1) Must-be quality (M) is the basic satisfaction condition of a product or service. Must-be quality can ensure the maximum effi-
ciency of resource utilization and avoid any form of resource waste.

(2) One-dimensional quality (O) is the value enhancement point of a product or service. On the premise of meeting must-be quality,
one-dimensional quality can increase the competitiveness of products in the same type.

(3) Attractive quality (A) is a kind of additional demand that meets the user’s surprise, which makes it easier to attract users.

(4) Indifferent quality (I) refers to that when a product or service serves users, this type of demand is optional to users and will not
have a great impact on users.

(5) Reverse quality (R) refers to that some demand services will reduce users’ satisfaction with products.

According to the relevant theory of the Kano model, a product or service pays more attention to whether the must-be quality, one-
dimensional quality, and attractive quality are satisfied or not. Must-be quality is usually the basic essential function of products or
services. When must-be quality is met, users will pay attention to and care about the one-dimensional quality. One-dimensional quality
is a function expected by users, and user satisfaction is directly proportional to the satisfaction degree of the quality. Although users
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can’t think of attractive quality, satisfying attractive quality will surprise users and greatly improve their satisfaction [27]. Different
needs and performances are defined by the relationship between demand attributes and consumer satisfaction. In the model, the
abscissa represents the realization of demand attributes, while the ordinate represents consumer satisfaction (Fig. 2). In the final
analysis, the problem of the sustainable development of mutual aid elderly care in this paper is the problem of elderly care service
demand and experience. In essence, it is the research on the application of the sustainable service demand of mutual aid elderly care to
the elderly care service platform. It has high applicability with Kano model. Therefore, this study uses Kano model to conduct a
quantitative analysis of various demands.

To provide users with services that best meet their actual needs, Kano and others believe that it is necessary to consider attractive
quality, one-dimensional quality, must-be quality, and indifferent quality. For developers and users, it is necessary to know which
needs to be focused on. Therefore, the customer satisfaction index (CSI) is introduced to assist in the division of demand types, that is,
the closer the absolute value of the user satisfaction increase index (SII) and the user dissatisfaction decrease index (DDI) is to 1, the
greater the impact of the realization of a design attribute on user satisfaction is, and the closer it is to 0, the smaller the impact is, to
judge the acceptance of users. See Formula (1) and Formula (2) [28] for the calculation formula of SII and DDI.

Better coefficient , Satisfaction coefficient O
CSi=(A+0)/(A+0+M+1)
Worse coefficient , Dissatisfaction coefficient

CD; = (0 +M)/(A+O0+M+T)(—1) @

Among them, A, O, M, and I are attractive quality, one-dimensional quality, must-be quality, and indifferent quality respectively. In
the calculation results, the larger the satisfaction coefficient is, the higher the consumer satisfaction is. The smaller the dissatisfaction
coefficient is, the higher the dissatisfaction degree is. Therefore, it is necessary to give priority to the demand function with a high
coefficient. Since a high coefficient indicates that the effect of product improvement is better than a low coefficient, this method
analyzes the improvement of a certain quality attribute to improve product quality and meet the needs of consumers.

3. Research process and questionnaire design

This study is mainly aimed at the slow development of mutual aid elderly care in China and proposes to promote the further
development of mutual pensions in China from the perspective of sustainability [29]. First, it interviewed experts in related fields of
social pension to confirm the research framework (Fig. 3), to avoid the impact of China’s complex and diverse social elderly care status
on this research [30]. Through interviews with experts, this paper discusses the preliminary classification and statistical methods of
elderly care service needs in the community elderly care environment. Then, the questionnaire is designed according to the interview
results, because this study is mainly aimed at the elderly, mainly offline questionnaires, supplemented by online questionnaires, to
obtain the actual satisfaction of the elderly in the community. To reduce the uncertainty and imprecision of the questionnaire, an
innovative procedure based on fuzzy similarity is introduced to make up for the hierarchical defect of elderly care services in the
questionnaire [31]. Finally, according to the questionnaire survey results, a Kano model is established to obtain the satisfaction
ranking of the elderly care service needs in the community, which is used in the design of the sustainable development service platform
of mutual aid elderly care. In addition, the ethical approval about this study was approved from the Human Subjects Ethical Committee

Satisfied ;
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: Expected demand
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: Reverse demand :
H :
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Fig. 2. Kano model.
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of University of Science and Technology Liaoning.

3.1. Questionnaire design
The purpose of the questionnaire survey is to more accurately understand the actual needs and satisfaction of elderly care services.
The questionnaire is mainly composed of two parts: the test questionnaire and the formal questionnaire (Fig. 4). Through literature

research and expert interviews (Table 1), the types and items of community elderly care services were determined. According to the
results of the test questionnaire, some irrelevant service items were excluded, and the part with more concentrated attention was

| Literature discussion |—>| Expert interview |—>| Question formulation |—>| Questionnaire design |—>| Test questionnaire issuance }—]
I—P’ Screening questions |—>| Recovery and modification |—>| Formal questionnaire issuance |—>| Recovery and statistical analysis |

Fig. 4. The questionnaire design and implementation of this study.
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Table 1
Interview list of experts related to elderly care services.
No. Service agency Position Career (Year)
1 Civil Affairs Department of Anshan Office staff 18
2 Anshan Tiedong Elderly office Office staff 9
3 Xinhua elderly community activity center Office staff 4.6
4 New valley community Volunteer 2
5 Department of Architecture and Art Design , University of science and technology Liaoning Associate professor 15

selected as the formal questionnaire (Table 2). As a result, 50 elderly care service demand items in five categories are obtained (Table 3
and Table 4).

3.2. Participants

3.2.1. Experts

All participants in this study confirm that they are aware of this research. The interviewed experts of this study are community
elderly care managers from Anshan civil affairs department, the worker of Anshan Tiedong District Aging office, the worker of Xinhua
elderly community activity center, Xinyu community elderly service volunteers, and professors in the field of social elderly care in the
school of architecture and art design, University of Science and Technology Liaoning.

3.2.2. User groups

All participants agree to participate in this questionnaire survey. As the main target group of this questionnaire is the elderly, and it
is difficult to implement the online questionnaire [32], the offline actual questionnaire distribution method is mainly selected, most of
which are from some elderly communities in Anshan and Shenyang. The communities in Anshan that distributed the questionnaire
included Xinhua elderly community, Xinyu elderly community, Shengousi District 7 elderly community, and Angang prosperous
property elderly community. The communities that sent out the questionnaire in Shenyang included Hebei elderly community in
Heping District, Zhongxing community in Heping District, Xinghuayuan community in Tiexi District, and Yongshan community in
Tiexi District.

4. Demand analysis and research results of elderly care services
4.1. Pre-test questionnaire survey

The test questionnaire survey was conducted from September 23 to 30, 2021. All the elderly who participated in the questionnaire
were from Dongping community, Lingxi community, Angang rural, and Shennan community in Anshan. According to Nielsen’s testing
principles, each community guarantees the collection of 5 valid questionnaires. In the test survey, a total of 20 valid questionnaire
samples were collected, and all responses were processed by using SPSS 25.0. Item analysis was used to evaluate the decisive value of
each item, and Cronbach’s o was used to delete non-identifying questions, and reliability analysis was designed to increase the
confidence of the facet by removing unnecessary questions from each facet. The analysis results will be used to evaluate the relevance
of each service item to determine the service item attributes of the formal questionnaire.

4.1.1. Reliability and validity test

Reliability analysis removes unnecessary attributes from each category to improve the reliability of the analysis. The standard is the
correlation coefficient <0.4. The deleted attributes include Q13 - shaving and Q48 - painting, which belong to the needs of life and
entertainment. Finally, the reliability coefficient of the questionnaire results reached 0.902, of which the positive question was 0.961
and the reverse question was 0.942, both of which were greater than 0.8. The reliability quality of the research data was high. In the
validity test, the KMO measure value is 0.824, greater than 0.8, and the statistical significance probability of Bartlett sphere test is
0.000, less than 0.01, which is suitable for factor analysis. The results showed that five of the remaining 48 mutual aid elderly care
demand attributes were deleted: Q1 - physical examination, Q12 - dressing, Q21 - laundry service, Q24 - changing light bulbs, and Q45

Table 2
Sample of community elderly care service project demand satisfaction questionnaire.
Question 1
What do you think if someone can help you clean up in the community What do you think if there is no one who can help you clean up in the community
mutual aid elderly care life? mutual aid elderly care life?
[ like [ like
[ take it for granted [ take it for granted
[ indifferent [ indifferent
[ reluctantly accept [ reluctantly accept
[ dislike [ dislike
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Table 3
Attribute category and definition of mutual aid elderly care service project.

Category Definition

meet basic safety monitoring and health services
provide services for various needs in life

let the elderly not be separated from society
give spiritual comfort to the elderly

enrich the daily life of the elderly

safety and health requirements
life requirements

learning and social needs
spiritual needs

entertainment needs

g s wN =

Table 4
Mutual aid elderly care for the elderly service demand project.

Requirement description

1physical examination
2 exercise

3 rehabilitation training
4 in-home medical service
5 telemedicine

11cooking
12 dressing

13 shaving
14 haircutting
15 traveling

21 laundry service
22 repair household
appliances

23 pest controlling
24 changing bulbs
25 find items

31 elderly tea party
32 cooking competition

33 foreign language learning

34 sightseeing
35 party dating

41 chatting

42 psychological
counseling

43 music appreciation
44 calligraphy practicing
45 chess and cards

6 take medicine
7 boil Traditional Chinese

46 square dancing
47 go to the park

16 brushing teeth 26 picking up express
17 washing hair 27 mowing the lawn

36 red song Club
37 life skills learning

Medicine
8 sick caring 18 bathing 28 walking the dog 38 instructions for using electronic 48 painting
products
9 legal consulting 19 food 29 feeding birds 39 voluntary activities 49 playing Tai Chi

distribution

10 craft making 20 cleaning 30 purchase living goods 40 movie appreciation 50 musical instruments

- chess and cards. And after pre-test analysis, the attributes of Kano Model in this study include 43 product attributes of 5 categories
(Table 5).

4.2. Questionnaire survey with Kano’s two-dimensional quality model

The survey was conducted from January 3 to January 15, 2022, and 175 questionnaires and 153 valid questionnaires were
collected (Table 6 and Table 7).

4.3. Kano’s two-dimensional quality model

The results of the questionnaire used the “relative majority ratio” of Matzler and Hinterhuber (Table 8). According to this principle,
calculate the proportion of each service item attribute for 43 attributes: 14 attractive quality, 12 one-dimensional quality, 10 must-be
quality, and 7 indifferent quality.

4.4. Ranking of mutual aid elderly care service demand index

According to the relevant theories of Kano model, must-be quality is the basic and necessary functions of products or services. If
must-be quality cannot be met, user dissatisfaction will greatly increase. One-dimensional quality is the function that users expect to
have. User satisfaction is directly proportional to the satisfaction degree of such quality. Although satisfying attractive quality can
greatly improve user satisfaction, if not satisfied, it will have little impact on user dissatisfaction. Therefore, the importance of each
Kano quality category is divided into must-be quality, one-dimensional quality, attractive quality, and reverse quality from large to
small, and based on this, the importance order of four gradients is divided first.

Because the community elderly generally has low requirements for the service types and service quality of home-based elderly care
or community elderly care, according to the classification standard determined by the demand category with a large proportion in the
traditional Kano model, most of the Kano demand categories are attractive qualities, so the consumer satisfaction index (CS;) is
introduced to assist in dividing the demand types. The consumer satisfaction index (CS;) and consumer dissatisfaction index (CD;) are
used to evaluate the satisfaction and dissatisfaction of the elderly in the community with the product attributes. “S” indicates the
sensitivity of user satisfaction. S is the distance from the point with CS; and | CD; | as coordinate values to the origin, that is, according
to the characteristics of CS; and CD;, the larger the value of S, the higher the satisfaction, which means that whether a elderly care
service is satisfied has a greater impact on user satisfaction, that is, the higher the importance of the elderly care service. Therefore, the
importance of the same demand categories is ranked according to the size of satisfaction S. That is, the importance ranking of each
mutual aid elderly care service demand can be seen in Table 9 and Table 10.

Taking | CD; | as the abscissa and CS; as the ordinate, the demand matrix is established and substituted into various demand in-
dicators. The results show that the CS; € [0.33,0.71] and | CD; € [0.35,0.72] of each demand is concentrated, so the mean value of CS;
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Table 5
Classification and coding of mutual aid elderly care service demand items.
Primary requirements Secondary requirements correspond to service items Code
Safety and health requirements(A) exercise Al
rehabilitation training A2
in-home medical service A3
telemedicine A4
take medicine A5
boil Traditional Chinese Medicine A6
sick caring A7
Life requirements(B) cooking Bl
food distribution B2
haircutting B3
traveling B4
brushing teeth B5
washing hair B6
bathing B7
Cleaning B8
repair household appliances B9
pest controlling B10
find items B11
pick up express B12
mowing the lawn B13
walking the dog B14
feeding birds B15
purchase living goods B16
legal consulting B17
Learning and social needs(C) elderly tea party C1
cooking competition Cc2
foreign language learning Cc3
sightseeing C4
party dating C5
red song Club C6
life skills learning Cc7
instructions for using electronic products Cc8
craft making C9
Spiritual needs(D) Chatting D1
psychological counseling D2
music appreciation D3
movie appreciation D4
voluntary activities D5
Entertainment needs(E) calligraphy practicing El
square dancing E2
go to the park E3
playing Tai Chi E4
musical instruments E5
Table 6
Statistics of the questionnaire survey.
Type Off-Line
Total number of returned questionnaires 175
Invalid questionnaires 22
Valid questionnaires 153
Effective rate 87.4%
Period 13 days

and | CD; | is used as the critical line to divide the demand quadrant of Kano model, and substituted into the satisfaction coordinates of
each facility to form a scatter diagram, as shown in Fig. 5. The new Kano quality category judgment method based on user satisfaction
is: when | CDj | <0.53, CS; <0.55, it is indifferent quality, when | CD; | > 0.53, CS; < 0.55, it is must-be quality, when | CD; | > 0.53,
CS; > 0.55, it is one-dimensional quality, when | CD; | < 0.53, CS; > 0.55, it is an attractive quality.

4.4.1. Attractive quality

Attractive quality is also called exciting demand. Compared with other similar products, attractive quality can provide strong
market competitiveness for this product, and improve users’ satisfaction and loyalty to this product by exploring some unexpected
potential service needs. The research results are shown in Table 9. After reclassification, there are 13 attractive qualities. For the safety
and health requirements services, there are mainly rehabilitation training and telemedicine, which shows that they are more attractive
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Table 7
Demographics of questionnaire respondents.

Basic Data Item Amount Percentage Ratio

Gender Male 81 52.94%
Female 72 47.06%

Age From 60 to 69 54 35.29%
From 70 to 79 56 36.6%
Over 80 43 28.1%

Education Elementary school and below 51 33.33%
Junior high school 59 38.56%
Senior high school 23 15.03%
College and university 20 13.07%

Occupation farmer 62 40.52%
politician 15 9.80%
Public institution 19 12.42%
Freelancer 26 16.99%
worker 31 20.26%

Monthly income RMB 2,000 and below 37 24.18%
RMB 2000-3,000 61 39.87%
RMB 3000-4,000 29 18.95%
RMB 4000-5,000 22 14.38%
RMB 5,000 and above 4 2.61%

in the existing community mutual aid elderly care life, but their satisfaction is not very high. For life requirements services, there are
haircutting, repairing household appliances, and legal consulting. Among them, only legal consulting has a relatively high satisfaction
degree, while haircutting and repairing household appliances are not too high. In terms of learning and social needs, there are mainly
cooking competitions, party dating, instructions for using electronic products and life skills learning, among which party dating and
life skills learning are highly satisfied. In terms of spiritual needs and entertainment needs, there are mainly psychological accounting,
voluntary activities, and musical instruments, among which voluntary activities are highly satisfied. The research results suggest that
at the attractive quality level, priority can be given to meeting the service needs with high satisfaction, such as legal consulting, party
dating, life skills learning, and voluntary activities.

4.4.2. One-dimensional quality

One-dimensional quality is in direct proportion to user satisfaction. The more one-dimensional quality this product realizes, the
higher user satisfaction will be. However, when some one-dimensional qualities are not satisfied, users will not significantly increase
their dissatisfaction. In the results of this study, there are 8 one-dimensional qualities in the classification of various service needs of the
community elderly for mutual aid elderly care. Safety and health requirements mainly include exercise, taking medicine, and boiling
Traditional Chinese Medicine. Among them, exercise and boiling Traditional Chinese Medicine are highly satisfied, indicating that in
daily life, the elderly want someone to help them with daily exercise and auxiliary decoction. Life requirements mainly include
auxiliary bath service. Some elderly people are difficult to bathe alone at home, so they hope someone can assist them with a bath.
Among learning and social needs, there are mainly foreign language learning and craft making. Among them, craft making has high
satisfaction, which indicates that the elderly are also eager to learn or do some craft-making products in their daily life. In terms of
spiritual needs and entertainment needs mainly include movie appreciation and calligraphy practicing, and their satisfaction is
relatively high, indicating that the elderly also have expectations in terms of spiritual and entertainment needs.

4.4.3. Must-Be quality

Must-be quality should be met in the needs of mutual aid elderly care services. If must-be quality cannot be met, the dissatisfaction
of the elderly will greatly increase. In the research results, there are 13 must-be qualities in total. They are in-home medical services
and sick caring in safety and health requirements, especially sick caring, its satisfaction is high, and it is very necessary to have
someone to help the elderly take care of them when they are sick. Among life requirements, there are cooking, food distribution,
washing hair, cleaning, picking up express, and purchasing goods, among which food distribution and purchasing goods have high
satisfaction. Among learning and social needs, there are early tea parties and red song clubs, with high satisfaction. The spiritual needs
and entertainment needs mainly include chatting, square dancing, and going to the park, among which square dancing and chatting
are relatively satisfied.

4.4.4. Indifferent quality

Indifferent Quality has little impact on user satisfaction. In this study, the research results show that most of the indifferent quality
are service items that some elderly people can complete alone or only a small number of special groups of elderly people need, a total of
9 items. It is mainly in the aspects of life requirements, learning, social needs, and spiritual needs, including traveling, brushing teeth,
pest controlling, finding items, moving the lawn, walking the dog, feeding birds, foreign language learning and music approval, and its
satisfaction degree is not high, indicating that this part of service demand has little impact on the elderly in the community. This item
can be ignored in the subsequent service platform design.
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Table 8
Kano’s quality classification of mutual aid elderly care service.
Facet Attribute Proportion of Each Type of Kano Quality Attribute Classification
(%) Attribute
A (0] M I R Q
Safety and health requirements exercise(Al) 31.37 3434 2250 11.29 000 050 O
(A) rehabilitation training(A2) 35.76 22.06 24.19 17.84 0.00 0.15 A

in-home medical service(A3) 19.90 33.99 26.64 19.32 0.00 0.15 o
telemedicine(A4) 39.87 19.61 26.64 1888 0.00 0.00 A
take medicine(A5) 22.06 33.66 2353 2025 0.00 050 O
boil Traditional Chinese Medicine(A6) 22.22 35.29 23.37 17.92 0.70 0.50 o
sick caring(A7) 18.53 3497 36.88 9.62 0.00 0.00 M

Life requirements(B) cooking(B1) 21.08 30.72 25.98 22.07 0.00 0.15 [¢]
food distribution(B2) 17.76 29.82 38.33 14.04 0.00 0.50 M
haircutting(B3) 3537 2156 2378 19.14 0.00 015 A
traveling(B4) 32.03 21.12 1789 2896 1.00 0.15 A
brushing teeth(B5) 15.00 15.56 18.92 42.32 7.7 0.50 I
washing hair(B6) 2235 2558 3738 1419 0.00 050 M
bathing(B7) 2449 3257 2697 1592 0.00 050 O
cleaning(B8) 19.61 24.54 36.60 19.10 0.00 0.15 M
repair household appliances(B9) 30.72 29.76 16.45 2237 070 0.00 A
pest controlling(B10) 17.70  27.22 1856 36.37 0.00 0.15 I
find items(B11) 19.81 19.03 20.49 40.52 0.00 015 I
pick up express(B12) 17.89 35.89 1940 2632 0.00 050 O
mowing the lawn(B13) 2098 2878 1349 3660 0.00 0.15 I
walking the dog(B14) 21.98 2598 875 43.14 0.00 015 I
feeding birds(B15) 19.44 23.56 11.11 45.39 0.00 0.50 I
purchase living goods(B16) 23.28 2464 41.18 1075 0.00 015 M
legal consulting(B17) 36.60 30.72 15.69 16.84 0.00 015 A

Learning and social needs(C) elderly tea party(C1) 22.84 29.06 3464 1331 000 015 M
cooking competition(C2) 35.29 2540 20.93 1838 0.00 0.00 A
foreign language learning(C3) 3229 20.18 1837 2901 0.00 015 A
sightseeing(C4) 24.69 3268 2217 2031 0.00 015 O
party dating(C5) 34.64 29.41 21.57 13.88 0.00 0.50 A
red song Club(C6) 23.59 2937 3725 9.29 0.00 050 M
life skills learning(C7) 3791 29.23 1799 1487 0.00 0.00 A
instructions for using electronic products 36.60 23.23 19.30 20.72 0.00 015 A
(C8)
craft making(C9) 30.72 40.42 1820 1051 0.00 0.15 O

Spiritual needs(D) chatting(D1) 26.19 28.39 39.87 5.40 0.00 0.50 M
psychological counseling(D2) 33.33 2860 20.71 17.21 0.00 0.15 A
music appreciation(D3) 20.26 1893 26.67 3399 0.00 015 I
movie appreciation(D4) 30.20 3217  27.26 10.22 0.00 0.15 O
voluntary activities(D5) 39.22 29.41 18.29 12.58 0.00 0.50 A

Entertainment needs(E) calligraphy practicing(E1) 26.38 3887 25.16 8.39 070 050 O
square dancing(E2) 20.26  27.45 37.25 1498 0.00 015 M
go to the park(E3) 21.76 25.58 33.99 18.52 0.00 0.15 M
playing Tai Chi(E4) 27.45 39.22 1242 2041 0.00 015 O
musical instruments(E5) 3595 2820 1210 2360 000 015 A

Note: “A” stands for attractive quality, “O” stands for one-dimensional quality, “M” stands for must-be quality, “I” stands for different quality, and “R”
stands for reverse quality.

4.5. Research results

Based on the above data analysis results, a hierarchical tower of demand for community elderly care services is established, as
shown in Fig. 6. The demand levels from bottom to top are indifferent quality, must-be quality, one-dimensional quality, and attractive
quality, and the importance of facilities at the same level decreases from left to right and from top to bottom. According to the
important relationship of various requirements in Kano model, a product should be based on ensuring must-be quality, meeting one-
dimensional quality as much as possible, further meeting attractive quality, and avoiding indifferent quality and reverse quality. When
most qualities cannot be met, facilities belonging to the same demand level are selected according to their importance.

When mutual aid elderly care participation is low and promotion is limited, only the basic version of the mutual aid elderly care
information service platform is usually set up [33]. By releasing demands and providing services through the basic version of mutual
aid elderly care for the aged platform, the information service platform providing basic care for the aged can meet the needs of all types
of elderly people, no matter in the elderly community or ordinary community, especially must-be quality. Therefore, according to the
importance ranking of functional modules, sick caring, red song club, and food distribution have the highest importance, which is in
line with common sense. From the results, in the function module, must-be quality is more inclined to the level of life requirements,
that is the most basic material life services for the elderly living alone in life. Most of the elderly have relatively simple spare time
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Table 9
Ranking of mutual aid elderly care service demand index.
Facet Attribute CSi% | CD% | Category  New S Satisfaction Importance
category ranking order
Safety and health exercise(Al) 66.04 57.13 o (0] 0.873 4 16
requirements(A) rehabilitation training(A2) 57.91 46.32 A A 0.742 31 31
in-home medical service(A3) 53.92 60.72 (6] M 0.812 17 6
telemedicine(A4) 56.65  44.05 A A 0.718 34 34
take medicine(A5) 56.00 57.48 o (0] 0.802 19 20
boil Traditional Chinese 58.21  59.37 o (0] 0.831 10 18
Medicine(A6)
sick caring(A7) 53.50 71.85 M M 0.896 3 1
Life requirements(B) cooking(B1) 51.88 56.79 o M 0.769 25 11
food distribution(B2) 47.60 68.18 M M 0.832 9 3
haircutting(B3) 57.02  45.41 A A 0.729 33 33
traveling(B4) 53.17  39.01 A I 0.660 35 35
brushing teeth(B5) 33.29 37.56 I I 0.502 43 43
washing hair(B6) 48.17 63.28 M M 0.795 20 8
bathing(B7) 57.09 59.57 o (0] 0.825 11 19
cleaning(B8) 44.22 61.23 M M 0.755 30 13
repair household appliances 60.91  46.54 A A 0.767 26 28
(B9)
pest controlling(B10) 4499 4585 I I 0.642 38 38
find items(B11) 38.90 39.58 I I 0.554 42 42
picking up express(B12) 54.88 5557 o M 0.781 23 9
mowing the lawn(B13) 49.83 42.33 I I 0.654 36 36
walking the dog(B14) 48.03 34.78 I I 0.593 40 40
feeding birds(B15) 43.22 34.84 I I 0.555 41 41
purchase living goods(B16) 47.99  65.92 M M 0.815 16 5
legal consulting(B17) 67.42  46.48 A A 0.819 15 26
Learning and social elderly tea party(C1) 51.98 63.80 M M 0.823 12 4
needs(C) cooking competition(C2) 60.69  46.33 A A 0.764 27 29
foreign language learning(C3) 52.55 38.61 A 1 0.652 37 37
sightseeing(C4) 57.46 54.93 o (0] 0.794 21 21
party dating(C5) 64.37  51.24 A A 0.822 13 24
red song Club(C6) 53.23  66.95 M M 0.855 6 2
life skills learning(C7) 67.14 47.22 A A 0.821 14 25
instructions for using electronic ~ 59.92  42.59 A A 0.735 32 32
products(C8)
craft making(C9) 71.25 58.71 o (0] 0.923 2 15
Spiritual needs(D) chatting(D1) 54.85 68.60 M M 0.771 24 10
psychological counseling(D2) 62.02  49.38 A A 0.793 22 27
music appreciation(D3) 39.25 45.67 I I 0.602 39 39
movie appreciation(D4) 62.46  59.52 o o 0863 5 17
voluntary activities(D5) 68.97  47.94 A A 0.840 8 23
Entertainment needs calligraphy practicing(E1) 66.04 64.81 o (o} 0925 1 14
(E) square dancing(E2) 47.78 64.80 M M 0.805 18 7
go to the park(E3) 47.41  59.66 M M 0.762 28 12
playing Tai Chi(E4) 66.77  51.72 o A 0.845 7 22
musical instruments(E5) 64.25 40.36 A A 0.759 29 30
Table 10

Importance ranking of mutual aid elderly care service demand based on demand classification.

Sort order

Importance order

must-be quality

one-dimensional quality
attractive quality

indifferent quality

safety and health requirements
life requirements

learn and social needs

spiritual needs

entertainment needs

A7>C6>B2>C1>B16>A3>E2>B6>B12>D1>B1>E3>B8

E1>C9>A1>D4>A6>B7>A5>C4

E4>D5>C5>C7>B17>D2>B9>C2>E5>A2>C8>B3>A4

B4>B13>C3>B10>D3>B14>B15>B11>B5
A7>A3>A1>A6>A5>A2>A4

B2>B16»B6>B12>B1>B8>B7>B17>B9>B3>B4>B13>B10>B14>B15>B11>B5

C6>C1>C9>C4>C5>C7>C2>C8>C3
D1>D4>D5>D2>D3
E2>E3>E1>E4>E5

activities, while the attractive quality basically focuses on spare time life, mainly including playing Tai Chi, volunteer activities, party
dating, and learning life skills. In addition, most of the elderly are gradually divorced from society in their retirement life, so they also
need some rich and colorful activities to enrich their retirement life. Therefore, calligraphy practicing, craft making, exercise, and
movie appreciation are one-dimensional qualities. Because most of the elderly who are in good health tend to be less dependent on
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Fig. 5. Demand quadrant scatter diagram of Kano Model.
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Fig. 6. The hierarchical tower of elderly care service platform demand.

what they can do, that is, they are not very sensitive to whether the elderly care information service platform provides more multi-
dimensional life services, so most of the life service needs that can be completed alone belong to indifferent qualities.

4.6. Design of mutual aid elderly care service platform

The basic strategy of the function module configuration of the mutual aid elderly care service platform is: first, it should build a
unified management information service platform, and the basic version can take We-Chat and other mature platforms as the carrier.
Second, complete the function module in a separate app, and users can choose the basic version of mutual aid elderly care service or the
professional version of elderly care service. For example, considering the different economic levels of various regions, there is also a
certain gap in the types of services that can be provided. In some economically developed regions, the professional version of mutual
aid elderly care services can better meet the elderly care needs. The basic version of the mutual aid elderly care platform should ensure
the coverage of basic elderly care needs and appropriately meet some one-dimensional qualities. The professional version should
further meet the attractive qualities of the elderly in the community based on the basic version and choose whether to meet some
indifferent qualities according to the actual situation, as shown in Table 11.

Small program mutual care service platforms often have a higher coverage nationwide, and their functions can be realized only
through the existing mature network platform as a carrier. Therefore, the basic version of the mutual care service platform should
provide some basic life services and rehabilitation physiotherapy services to meet must-be qualities, such as food distribution, in-home
medical service, and sick care. However, rehabilitation training, taking medicine, boiling Traditional Chinese Medicine, and exercise
are highly important in safety and health requirements and related to physical health, so the basic version of the mutual care elderly
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Table 11
Suggestions on facilities configuration of mutual aid elderly care service platform.
Service platform type Function module
Small program basic version food distribution, cooking, in-home medical, service sick caring

washing hair, cleaning, pick up express, purchase living goods
elderly tea party, red song club, chatting, square dancing, go to the park
take medicine, boil Traditional Chinese Medicine, exercise, rehabilitation training (as appropriate)
App professional version ~instructions for using electronic products, voluntary activities, playing Tai Chi
+ cooking competition, party dating, haircutting, repair household, appliances
+legal consulting, life skills learning, psychological counseling
+bath, foreign language learning, craft making, movie appreciation, calligraphy practicing
+ musical instruments, traveling, pest controlling, walking the dog, feeding birds, mowing the lawn (as appropriate)

care service platform should be considered as one of the functional modules.

App professional mutual care elderly care service platform should first meet the must-be quality, and the service personnel
participating in mutual care elderly care are more professional, which can be equipped with pre-job professional training. Due to the
impact of regional economic development, the functional configuration of the professional mutual care elderly care service platform is
more selective and has more configuration schemes. First, it further meets the one-dimensional quality. The configuration provides
functional modules such as calligraphy practicing, craft making, exercise, and movie appreciation, and then provides functional
modules such as playing Tai Chi, voluntary activities, party dating and learning life skills. Finally, choose whether to provide an
attractive quality function module and the indifferent quality function module to be enjoyed according to the situation. For example,
walking the dog and feeding birds can be considered to be configured in urban living communities, and moving the town and pest
controlling can be considered to be configured in communities around small towns.

5. Discussion and implications

The main purpose of this study is to propose corresponding strategies for the design of a mutual aid elderly care service platform
based on the actual service needs of the elderly, in order to promote further development of mutual aid elderly care and the sustainable
transformation of social elderly care. The study concludes with the following types of qualities, example, 13 must-be qualities such as
food distribution and sick caring, 8 one-dimensional qualities such as exercise and rehabilitation training, and 13 attractive qualities
and 9 indifferent qualities. Thus, it can provide a reference for the design of mutual aid elderly care service platforms according to the
importance and satisfaction of each demand. Therefore, this article has some guiding significance for promoting the development of
mutual aid elderly care and the sustainable transformation of social elderly care by analyzing the actual needs of elderly care services
and proposing strategies for the design of mutual aid elderly care service platforms.

By using Kano model to analyze the satisfaction and importance of various needs of community elderly care, it can be found that
two service needs in must-be quality belong to safety and health needs, and are sick caring and in-home medical service, and then six
belong to life requirements, two are learning and social needs, two entertainment needs and one spiritual needs. From the result
distribution, it can find that in addition to the basic safety and health needs, most of them are concentrated in life services. In the
previous relevant literature research, it is found that the community elderly care or the existing mutual aid elderly care is also basically
focused on life services, which is consistent with this study. Among the one-dimensional quality services, three are safety and health
requirements, namely, telemedicine, boiling Traditional Chinese Medicine, and take medicine services. It can be found that the elderly
in the community has a high demand for health services. In addition, there are two other needs for learning and social interaction, and
the rest of life requirements, spiritual needs and entertainment needs are one. According to the previous literature analysis, at present,
only some elderly care institutions and health care centers can provide relatively perfect safe and healthy elderly care services, and
there are few community life services [34]. Therefore, the design of the mutual aid elderly care service platform needs to take into
account the basic functional configuration in terms of safety and health demand services. According to the analysis of attractive
qualities, there are 13 attractive qualities in this paper, and most of them are concentrated in the amateur life of the elderly, which is
also fully in line with Maslow’s needs theory, that is, after meeting physiological and safety needs, people begin to pursue social needs,
looking for belonging and love [35]. Therefore, in the context of the rapid development of the Internet [36], this paper proposes a new
and reasonable classification of mutual aid elderly care service needs according to Kano model and provides theoretical support for the
design of mutual aid elderly care service platform according to the order of must-be quality, one-dimensional quality, attractive
quality, and indifferent quality. In general, the results of this study show that in future research on the sustainable development of
mutual aid elderly care, it is necessary to accurately and reasonably classify the needs of mutual aid elderly care services, and give
priority to the categories with high needs according to the actual importance, such as food distribution, sick caring, etc. mentioned in
this study. In addition, this method can also be used in the design of various elderly care services, such as medical care services
combined with Traditional Chinese Medicine [37], which jointly promote the sustainable development of elderly care in China.

6. Conclusions

In order to find a new way out for social provision for the aged, mutual aid elderly care can be a breakthrough to solving the
problem of population aging, but the development is very slow in China. The social support for the elderly needs to consume a lot of

14



Z. Zhou et al. Heliyon 9 (2023) e15546

social resources, and pushing the social endowment to sustainable development is expected to relieve the pressure of the current social
support for the elderly [38]. In this paper, the development of the existing mutual aid elderly care service is investigated and sum-
marized by combining relevant literature, and the demand for community mutual aid elderly care service is specifically analyzed by
using Kano models, and certain design ideas are provided for the design of mutual aid elderly care service platform according to the
research results. So as to promote the sustainable use of mutual aid elderly care endowment resources. This article mainly through to
the service requirements of a community mutual aid elderly care as well as the important category of satisfaction degree of sorting,
mutual aid elderly care service platform design is put forward in combination with the existing platform as the carrier, such as WeChat
and pay treasure to the platform, based on small program version and APP pro two functional configuration proposal, hope to put
forward the proposal of mutual aid elderly care in the development of China. Increase the participation of the elderly and promote the
sustainability of community elderly care. In future research, it is necessary to gradually increase the service type research on the basic
needs of mutual aid elderly care, improve the quality of services for the elderly, promote the mutual integration of mutual aid elderly
care and community support for the elderly, and provide an effective solution for China to cope with the acceleration of population
aging.

Although this study proposes a design strategy for a mutual aid elderly care service platform that can effectively promote the
sustainable development of social elderly care and provide fundamental support for the future development of mutual aid elderly care
service platforms, there are also some limitations. First, the sample distribution of this study is relatively concentrated and cannot
cover the entire country. Therefore, in further research, it is necessary to expand the scope of the survey to cover typical areas
throughout the country as much as possible in order to obtain more comprehensive user needs and improve the design of the mutual
aid elderly care service platform. Second, as the times change, the needs of the elderly are also changing. Therefore, it is necessary to
regularly understand the changes in the elderly service needs and update the actual needs of the elderly in a timely manner on the
platform. Finally, the literature review on mutual aid elderly care research has limited data on the design of mutual aid elderly care
service platforms, which makes it impossible to conduct more comprehensive comparative analysis. However, this also highlights the
importance of this study.

Author contribution statement

Zhengjun Zhou: Conceived and designed the experiments; Analyzed and interpreted the data; Wrote the paper.
Ling Wang: Performed the experiments.
Yanbo Dong: Performed the experiments; Contributed reagents, materials, analysis tools or data.

Funding statement

Student Zhengjun Zhou was supported by Anshan Office of Philosophy and Social Science [as20222037] and Postgraduate Science
and Technology Innovation Project of University of Science and Technology Liaoning [LKDYC202222].

Data availability statement

The data used to support the findings of this study are available from the corresponding author upon request.
Declaration of interest statement

The authors declare no conflict of interest.

References

[1] Hong-jie Li, Yan Zhang, , DU can-can, Jing Zhao, L.I. Si-si, Yu-tong Tian, Zhen Liu, Research progress of active aging theory at home and abroad, Chin. J. Ger. 42
(2022) 1222-1226.
[2] The State Council of the People’s Republic of China. The National Plan for the Development of Old-Age Services and Old-Age Care System during the 14th Five-
Year Plan Period.
[3] C.H.E.N.G. Xu, The development trend of mutual pension in China under the background of aging, Bus. Cul. 28 (2021) 29-30.
[4] Zhi-xiong Zhang, Jian-e Sun, Mutual support under diversified pension structure, 03, Sci. Res. Ag. (2015) 33-41.
[5] Hui Chen, D.IN.G. Yan-giu, Analysis on the mode of providing for the aged in urban communities, J. Jiangsu Univ. 16 (2014) 14-18. https://10.13317/j.cnki.
jdskxb.2014.017.
[6] L.I. Xue-bin, Review on the research of community elderly care service in China, Soci. Sci. Ning. 1 (2008) 42-46.
[7] Su-juan Ren, Qi Zhang, Study on the necessity and ways of developing mutual aid pension "time bank" in China, Med. Jur. 13 (2021) 88-91.
[8] Rong-jun Zhou, H.O.N.G. Qian, L.I. Xian-xiang, Z.H.O.U. Wei-giang, D.U.A.N. Shu-pei, Yu-chen Deng, Yu-cheng Yang, Factors associated with intention of
mutual help in elderly people with home care in urban communities, Chin. Gener. Prac. 23 (2020) 3747-3750+3762.
[9] H.E. Xue-feng, Mutual support for the aged: the way out for the aged in rural China, J. Nanjing Agric. Univ. 20 (2020) 1-8. https://10.19714/j.cnki.1671-7465.
2020.0070.
[10] Yuan Yuan, , Akio kita yama, H.U. Jun-fei, C.H.E.N. Hong-mei, Xin-e Mao, X.I. Li-Juan, Jing-yan Liang, Telenursing needs community-dwelling older adults
based on the Kano model, J. Nur. Sci. 35 (2020) 5-9.
[11] Shou Wang, Analysis of rural mutual support for the aged from the perspective of positive aging, Agr. Econ. 12 (8) (2019) 60-61.
[12] Cristina Joy Torgé, Freedom and imperative: mutual care between older spouses with physical disabilities, J. Fam. Nurs. 20 (2014) 204-225.
[13] Samia Christina Akhter-Khan, Providing care is self-care: towards Valuing Older People’s care Provision in Global economies, Gerontol. 61 (5) (2021) 631-639.
[14] AN. Ya-meng, D.I. Teng-sen, Yan-yan Wang, Xuan Liu, Xin-tong Han, Song Zi-he, Yuan Wen-kang, Yan Zhao, Collaborative elder care in the form of time
banking under the context of positive aging, J. Nur. Sci. 36 (11) (2021) 94-98.

15


http://refhub.elsevier.com/S2405-8440(23)02753-6/sref1
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref1
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref3
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref4
https://10.13317/j.cnki.jdskxb.2014.017
https://10.13317/j.cnki.jdskxb.2014.017
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref6
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref7
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref8
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref8
https://10.19714/j.cnki.1671-7465.2020.0070
https://10.19714/j.cnki.1671-7465.2020.0070
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref10
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref10
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref11
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref12
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref13
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref14
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref14

Z. Zhou et al.

[15]

[16]
[17]

[18]

[19]
[20]

[21]
[22]
[23]
[24]

[25]
[26]

[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]

[38]

Heliyon 9 (2023) e15546

S.U.L Dang-chen, Peng Qing-chao, Developing smart home-based elderly care service for China’s urban communities in the internet plus context, J. Xinji. Nor.
Univer.(Edition of Philosophy and Social Sciences) 39 (3) (2018) 119-128. https://10.14100/j.cnki.65-1039/g4.20171205.001.

S.0.N.G. Hong-yu, China time bank mutual pension research review, Chin. Agri. Account. 5 (2021) 45-49. https://10.13575/j.cnki.319.2021.05.014.

Yi Liu, L.I. Xiao-na, Study on Comparison and Optimization Path of Smart Community Pension Modes in the Digital Era in China, no.05, E-Government, 2022,
pp. 112-124. https://10.16582/j.cnki.dzzw.2022.05.011.

Li Zhang, B.I. Hong-xia, SEM based analysis of rural mutual assistance pension choice intention and influencing factors, World Sur. Res. 12 (2018) 44-49.
https://10.13778/j.cnki.11-3705/¢.2018.12.008.

Song-lin Chen, Ting-ting Fan, Li-jie Gao, Problems and countermeasures of time bank mutual aid pension mode, J. Anhu. Jianzhu Univer. 29 (6) (2021) 88-92.
Yen-Pi Cheng, Kira S. Birditt, Steven H. Zarit, Karen L. Fingerman, Young adults’ provision of support to middle-aged parents, J. Gerontol. B Psychol. Sci. Soc.
Sci. 70 (3) (2013) 407-416.

Deborah Dillon, We’re not just playing games: into aging-an aging simulation game, Rehabil. Nurs. (6) (2009) 34, 2009.

Ann Catrine Eldh, Eva Carlsson, Seeking a balance between employment and the care of an ageing parent, Scand. J. Caring Sci. 25 (2) (2011) 285-293.
Victor W. Marshall, Mary Altpeter, Cultivating social work leadership in health promotion and aging: strategies for active aging interventions, Health Soc. Work
30 (2) (2005) 135-144.

Tessa Morgan, Lisa Ann Williams, Gabriella Trussardi, Merryn Gott, Gender and family caregiving at the end-of-life in the context of old age: a systematic
review, Palliat. Med. 30 (7) (2016) 616-624.

W. Huang, L. Hu, Xing Y. Sustainable, Renewal strategies for older communities from the perspective of living experience, Sustainability 14 (2022) 2813.
M. Xie, H.-b Kim, User acceptance of hotel service robots using the quantitative Kano model, Sustainability 14 (2022) 3988, https://doi.org/10.3390/
sul4073988.

C.-H. Lo, Application of refined Kano’s model to shoe production and consumer satisfaction assessment, Sustainability 13 (2021) 2484, https://doi.org/
10.3390/5u13052484.

Ya-ting Zhao, G.U. Dong-xiao, Shuping Zhao, L..A.N.G. Chang-yong, Study on functional requirements of pension service robot based on Kano model, J. Hefei
Univ. Technol. (Nat. Sci.) 42 (10) (2019) 1419-1423.

Yu Ding, ZHU Huo-yun, The dilemma and institutionalization of mutual-aid service among senior citizens in rural areas, J. Xiam. Univer. (A Bimonthly for
Studies in Art & Social Sciences 72 (1) (2022) 112-123.

Jian-bing Dai, Yan Gao, Research progress and trend of rural mutual care for the elderly in China—visual measurement analysis based on citespace, Soci. Secur.
Stud. 6 (2021) 92-101.

Mario Versaci, Giovanni Angiulli, Paolo Crucitti, Domenico De Carlo, Filippo Lagana, Diego Pellicano, Annunziata Palumbo, A fuzzy similarity-based approach
to classify numerically simulated and experimentally detected carbon fiber-reinforced polymer plate defects, Sensors 22 (2022) 4232.

Susanne Wurm, Manfred Diehl, How do views on aging affect health outcomes in adulthood and late life? Explanations for an established connection,
Development (Cambridge, U. K.) 46 (8) (2017) 27-43.

Y.A.N.G. Kang, L.I. Fang, Technical services in smart elderly care: realization conditions, practical limits and improvement strategies, 05, Soci. Sci. Guangxi
(2022) 138-145.

Kai-chang Cui, Chun-yan Liu, Artificial intelligence + elderly care services: development mode and Implementation Path, Chin. J. Ger. 42 (8) (2022)
2037-2044.

L.O.N.G. Jun-wei, C.H.E.N. Qiu-jin, H.U. Zhong-feng, Constructing a harmonious intergenerational psychological contract in the aging age: from the perspective
of positive psychology, 05, J. South China Normal Univ. (Soc. Sci. Ed.) (2021) 55, 63+205-206.

Hui-yan Wang, Research on the development status and countermeasures of precise elderly care services under the background of "internet +, Shang. Urban
Manag. 30 (1) (2021) 91-96.

S.I. Fu-chun, Xu-jie Song, Yan Gao, M.E.N.G. Xian-pei, Analysis on the pension mode of "combination of medical and nursing, in: Chinese Traditional Medicine ,
Traditional Chinese Medicinal Research, vol. 29, 2016, pp. 1-3, no.8.

C. Yang, W. Wang, F. Li, Yang D.A. Sustainable, Interactive elderly healthcare system for nursing homes: an interdisciplinary design, Sustainability 14 (2022)
4204, https://doi.org/10.3390/5u14074204.

16


https://10.14100/j.cnki.65-1039/g4.20171205.001
https://10.13575/j.cnki.319.2021.05.014
https://10.16582/j.cnki.dzzw.2022.05.011
https://10.13778/j.cnki.11-3705/c.2018.12.008
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref19
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref20
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref20
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref21
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref22
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref23
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref23
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref24
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref24
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref25
https://doi.org/10.3390/su14073988
https://doi.org/10.3390/su14073988
https://doi.org/10.3390/su13052484
https://doi.org/10.3390/su13052484
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref28
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref28
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref29
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref29
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref30
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref30
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref31
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref31
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref32
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref32
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref33
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref33
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref34
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref34
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref35
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref35
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref36
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref36
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref37
http://refhub.elsevier.com/S2405-8440(23)02753-6/sref37
https://doi.org/10.3390/su14074204

	Research on innovative design of community mutual aid elderly care service platform based on Kano model
	1 Introduction
	2 The basic principles of mutual aid elderly care and Kano model
	2.1 The main types of mutual aid elderly care
	2.1.1 Cluster-based mutual aid elderly care model
	2.1.2 Pairing and grouping mutual aid elderly care model
	2.1.3 The time bank mutual aid elderly care model

	2.2 The advantages of mutual aid elderly care
	2.3 Analysis of the slow development of mutual aid elderly care and corresponding strategies
	2.4 Kano model

	3 Research process and questionnaire design
	3.1 Questionnaire design
	3.2 Participants
	3.2.1 Experts
	3.2.2 User groups


	4 Demand analysis and research results of elderly care services
	4.1 Pre-test questionnaire survey
	4.1.1 Reliability and validity test

	4.2 Questionnaire survey with Kano’s two-dimensional quality model
	4.3 Kano’s two-dimensional quality model
	4.4 Ranking of mutual aid elderly care service demand index
	4.4.1 Attractive quality
	4.4.2 One-dimensional quality
	4.4.3 Must-Be quality
	4.4.4 Indifferent quality

	4.5 Research results
	4.6 Design of mutual aid elderly care service platform

	5 Discussion and implications
	6 Conclusions
	Author contribution statement
	Funding statement
	Data availability statement
	Declaration of interest statement
	References


