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Abstract

As group animals, human beings have emotional needs that we need at every stage of our
lives. Emotional interaction is one of the main development trends of human-computer
interaction and intelligent products in the future. Human beings hope that products can also
have the same emotions as human beings to communicate with products.

According to the "World Population Analysis Report 2020, 2021 and 2022", we can see that
the disadvantaged groups are the most who need the emotional care and needs .

The disadvantaged groups facing special difficulties such as illness, aging, physical or mental
disabilities, lack of financial or economic support, and political weakness.They are facing
different types of difficulties, but are receiving minimal emotional care and emotional need.
In this thesis, we found that the common denominator in the lives of the disadvantaged groups
and high percentage of the part is health care.

The emotional need is how can get better , more suitable and convenient health care for them.
Therefore, this thesis uses service design methodology to combine interactive products and
service design realize their needs.Also emotional interaction enables products to understand
people's emotions and give appropriate feedback,as to realize more humane intelligent
services, built the whole service system for the disadvantaged group.

Finally, I focuses on China's Healthcare system, According to analysis and design,l found
many problems with China's existing Healthcare system, especially for the disadvantaged,
which is basically in its beginning stages.

Therefore,] am committed to providing better service design for the underprivileged in
China's Healthcare system and establishing a New Healthcare Eco-System in China.

Keywords: Emotional Interaction, The Disadvantaged Groups,Healthcare,Service Design.



Introduction

This thesis is dedicated to the study of disadvantaged groups in China and finds that their
emotional needs are significantly higher than those of the normal population. Because they
face different difficulties in various aspects of their lives, some of them can take care of
themselves while others even need to rely on others. However, they are the most ignored
people in our life.Through the research of existing emotional design products and systems,
mainly for normal people, there is very little emotional care for disadvantaged groups.
Therefore, for many reasons, we want to make products and systems that target the emotional
needs and care of disadvantaged groups.Then, through three years of continuous research and
in-depth exploration, I found that a major part in the lives of disadvantaged groups is health
care, and some even more than 70%. Therefore, facing the most important part of the lives for
disadvantaged groups in health care, we started a lot of research, including the use of field
research, follow-up interviews and other research methods and tools.

Through the research, will be found:

- There are currently five types of health care available to the disadvantaged groups in
China, including large public hospitals, community hospitals, small and medium sized clinics,
pharmacies, online health care platforms and home care.

- There are currently significant problems with all health care types and healthcare systems
in China, especially after the COVID-19 explosion, and the shortcomings are even more
pronounced.

-At present, China's health care system is basically "zero" in terms of consideration and
care for the disadvantaged groups, which means it is at the basic stage, but the disadvantaged
groups account for more than half of the total daily health care.

The research conclude that if want to better provide more emotional care for the
disadvantaged groups in China, satisfy their emotional needs, to make them feel more care
and concern in their inconvenient life, I need to build a new health care system to service and
design for the disadvantaged groups.

Therefore, the scope of the thesis research contains the following aspects.



Scope of thesis topics:

- Emotional needs of disadvantaged groups in China

+ The current health care system in China

- What research methods are more appropriate for emotional needs research and discovering
pain points in the current health care system: using emotional computing, research studies
(including questionnaires, field surveys, user interviews, etc.), case studies, and service design
research methods
This thesis will follow this scope of research for an in-depth research analysis.

Overall research objectives

This thesis has been researched and analyzed through different stages of research objectives
over the years, and finally resulted in the overall research conclusions of this thesis at this
stage:

- Stage 1 : Research Objective: Research Target 1 - Disadvantaged Groups in China

The scope of this paper allows us to discover what the emotional needs of disadvantaged
groups in China , and the reasons why they have these needs.

Our current design requires a human-centered design, fully understanding who our users ,
what are their scenarios, and what are their characteristics and needs. Therefore, I got four
typical disadvantaged personas through the establishment of disadvantaged persona.Using
these typical Persona of disadvantaged groups, we got the first stage of pain points and
opportunity points for disadvantaged groups (quantitative).Then by substituting typical
Persona into the double diamond and user experience journey map, I got more in-depth pain
and opportunity points (qualitative) for the disadvantaged groups in the second stage through
different scenarios and design perspective changes.

Through the above research methods, combined with existing case studies of disadvantaged
groups in China, I have got a clearer understanding of the survival environment and the
present of disadvantaged groups in China, therefore achieving a comprehensive and in-depth
understanding of the research users of this thesis: disadvantaged groups.

- Stage 2 : Research Objective: Research Target 2 - Existing Health Care Systems in China

By searching a lot of information on existing health care systems in China and internationally,
studying in the field and interviewing experts, | classified the existing China health care
systems into five types, followed by research and experiments for one and a half years, I came
up with the content of Part 3--chapter 5 of this thesis, which is the current situation of health
care in China, the biggest problem of China's health care system is " unequal distribution of



resources, inefficient health care system, poor quality of health care services, difficult and
expensive health care situation".

+ Stage 3: Research Objective: Research Target 3 - Pain and enjoyment points of

disadvantaged groups in the existing health care system of China.

After I have fully understood the emotional needs of disadvantaged groups and the current
situation of healthcare specific to China in stage 1 and stage 2. Stage 3 examines the specifics
of disadvantaged groups in the existing health care system.
It is also divided into five different sections.
- Sometimes need health care and able to live independently
- Sometimes need health care, unable to live independently (mostly live with family, not
really unable to live independently)
- Everyday need health care, able to live independently
- Needs health care on a daily basis, unable to live independently
- Emergency need for health care, able to live independently and unable to live
independently
Through the different in-depth research and excavation of these situations, chapter 6 was
concluded and based on these findings, we started to build the new system design concept and
planning.

The overall research objective of this thesis is to establish a new health care eco-system for
disadvantaged groups in China, in order to facilitate their lives and enhance their sense of
well-being by providing them with psychological and physical emotional satisfaction in their
lives.

Research methodology

- Affective computing: Affective Computing is related to emotion, so affective computing can
help to get the emotional needs of disadvantaged groups. By understanding the emotional
needs of disadvantaged groups, it can help me to achieve the first stage of my research
objective, which is to fundamentally get the general needs points on disadvantaged groups.

Survey Research: Survey Research is one of the most commonly used research
methodologies in academic research. It contains questionnaires, field interviews, user
interviews, expert interviews, experimental tests and other methods. Using research study
method can help us get a planned, detailed and systematic understanding of educational
phenomena, and analyze, synthesize, compare , generalize the large amount of data collected
from surveys, so as to provide regular knowledge.

- This thesis uses two questionnaires, the first time through the questionnaire to get
quantitative data, help us to understand is the life of disadvantaged groups, preliminary



understanding of their life status, for example: ~ what is the final proportion of life, what is
the majority of the distress, etc.. The second questionnaire survey rather targeted to select
the actual disadvantaged groups and have health care needs of the disadvantaged groups,
through these users to get the disadvantaged groups of 4 persona. by different levels and
purposes of the questionnaire survey, can help us to get the quantitative needs of the
disadvantaged groups to help the research afterwards.

- Field research are one of the most used research methods in this thesis. Because the
research scenario and design purpose is a health care system specific to China, a lot of field
research and visits are needed to understand more about these target scenarios. Therefore, I
spent more than a year continuously research and visit different types of health care
systems in China, and got a lot of useful data from them to help the final new health care
system.

- Experimental testing is one of the methods used in this thesis , and it is used in two main
situations in the thesis. The first one is when I get the data, I have to increase the accuracy
and authenticity in the research by using experimental tests to determine the authenticity of
the data and the accurate numbers to help the research later.The second is the method of
experimental testing and getting accurate figures to help me find out the problems. For
example, when visiting large public hospitals in the field, through experiments, we get how
long it takes for normal people and disadvantaged people to go from entering the hospital
to finding a doctor respectively, and what problems they may encounter in between.
Without experiments for testing, as normal people, we might have missed some of the
problems we would experience as disadvantaged people, and would not have known that
disadvantaged people will take more than twice as long as normal. Therefore experimental
tests are very helpful for our research and can give accurate numbers to help build the
system afterwards.

This thesis also used various methods such as user interviews to help me further identify
data and discover problems in my research investigation.

+ Case Study: The case study method is a research method in which a specific object is
identified, investigated for analysis, and its characteristics and formative processes are
clarified. In this thesis, three different case studies are used, all of which are three classic
cases of disadvantaged groups in China. These three cases help us to better understand the
current situation of disadvantaged groups in China , as well as their efforts and contributions
to continuously improve the current situation of disadvantaged groups, achieve true respect
for differences and remove barriers.

+ Service Design: Service design is the construction of an overall service framework by
exploring the needs of the various stakeholders in the system and designing the various types
of touchpoints in the service framework. The services are used to provide better experiences
and services to disadvantaged groups and other stakeholders in the health care system to meet
their needs. This paper uses the two-diamond model in service design, user experience
journey map, stakeholder map, and service design blueprint to help me get design opportunity
points and improve the overall new system build.



The results of the study achieved

The most important outcome of this study that it helps disadvantaged groups to establish a
new health care eco-system in order to help them to have better health care and get better
health care experience services. Focus on disadvantaged groups, respect their emotional needs,
respect their differentiation, and respect their lifestyles to achieve true elimination of
differences and accessibility.
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1 Study of Emotional Interaction Products and

Systems

1.1 Status of Emotional Interaction Products and Systems

1.1.1 Concept of Emotional design

Donald A. Norman, an American cognitive psychologist, mentioned in his book
"Emotional Design" that design is actually an act of communication, which means to
deeply understand the people who communicate with designers, fully communicate with
users, understand their inner needs, and create products that are attractive, effective
understandable, enjoyable and interesting.?

The meaning and role of emotional design is elaborated at three levels of human nature:
instinct, behavior, and reflection, respectively (Fig. 2).
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The instinctive level is concerned with the direct response of the visual and other senses
out of instinct, and a good appearance is the first step to attract people to a product.

2 Donald A. Norman, “Design Psychology 3: Emotional Design” , 2005
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Secondly, the behavioral level is concerned with the efficiency and pleasure of use,
which can be achieved by meeting the functional needs of users and improving ease of
use.

Finally, the reflection level is related to the long-term feelings of users and requires
establishing the long-term value of the brand or product. Only by establishing an
emotional bond between the product/service and the user and influencing the image,
satisfaction and memory of the product in the user's mind through interaction, can the
user's perception of the brand be formed and the user's loyalty to the brand be
cultivated.

1.1.2 Concept of emotional interaction design

Emotional interaction design is a design concept that takes users as the core, digs deep
into their emotional needs, and generates emotional interaction with them by
understanding their true feelings, and the interaction behavior makes them satisfied, so
that they can have confidence in the product or system through emotional interaction
design.

There are two main subjects of emotional interaction design: emotional design and
interaction design.Affective design refers to the activity of creative behavior aimed at the
emotional communication between people and things, aiming at getting the user's
attention and inducing an emotional response to improve the possibility of performing a
specific behavior design. Emphasis is placed on figuring out and exploring the user's
emotions and imposing emotional features and elements in the product through
psychological applications so that the user enjoys sufficient emotional satisfaction®.
Interaction design is the main way to achieve good communication between people and
products, defining and designing the behavior of man-made systems, and determining
the content and structure of interactions between two or more individuals so that they
can cooperate with each other and achieve their purposes. The essence of emotional
interaction design lies in satisfying users' emotional needs and attaching importance to
the interactive experience and emotional communication between people and people,
people and products, and people and the environment*.

Therefore, emotional interaction design products and systems are very important to
understand users better and design real products for them that are more in line with what
they have in mind.

% Maiocchi Marco Maria, “Emotional Design and the Healthcare Environment ”,Springer Berlin
Heidelberg,2022.06

4 Jiang, Hong,”From Rational to Emotional Agents A Way to Design Emotional Agents” ,2008.12
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1.2 Status of Emotional Interaction Products and Systems

1.2.1 Type and range of relevant applied research

Emotional interaction design seeks a balance between people and things, which is a
human-oriented design philosophy, through interaction behavior to make the target user
and product, system to achieve a win-win effect, mutually satisfied.®

At this stage, the types of emotional intelligent interaction products are divided into the
following general categories (Fig. 3):

* Wearable Emotionally Intelligent Products

* Atrtificially intelligent products and Al of systems (join IQ and EQ, IQ is the main focus

at this stage)

* Emotional intelligent living products and systems (such as home, furniture. Home

appliance category, etc.)

* Emotional intelligent care products and systems (e.g.for elderly safety and health,

children's education-related products, etc.)

* Emotional public safety intelligent interactive products

[— + Malura Language Processing

Emotional intelligent
interaction system

These different types of products also belong to the emotional intelligent interaction
system. The emotional intelligent interaction system starts from four aspects: user,
content, form and characteristics.

5 Stephen P. Anderson,Heart-thumping Emotional Interaction Design Guide,2015.03

26


http://search.dangdang.com/?key2=Stephen&medium=01&category_path=01.00.00.00.00.00
http://search.dangdang.com/?key2=Anderson&medium=01&category_path=01.00.00.00.00.00

Establish user-centered, focus on the user's emotional needs, turn the needs into
opportunities and develop a series of intelligent interactive products, then put these
products in the intelligent Internet of Things (loT) platform, thus forming a complete
emotional intelligent interactive system.

1.2.2  Analysis of results and studies

Through a variety of different types of emotional intelligence products to find and
analysis of their functions, users, it can be found that 63% of the target users of the
current stage of emotional intelligence products are the general population, 29% of the
target users are children's education and education category, 8% of the target users are
special groups (a large proportion of which are elderly users health category)® - this
research data is based on Taobao APP keywords in 2022 Taobao APP is currently the
largest APP in China for sales category C. The data is based on the search of the listed
emotional intelligent products .

Through the analysis of the research results data, we can conclude that the current
Chinese market is a high percentage of emotional smart products for ordinary people,
and the product similarity similarity is high, they are focused on smart home products or
electronic devices.

Only a very small part is about the disadvantaged, relatively special target users. Among
them, the special target users are mostly children (Figure 4).

Intelligent Products
(basic necessities of life)

A . food
,' clothing
? shelter

@ transportation

_)The user: The disadvantaged Groups
Most about children )

The user: normal people

These different types of products also belong to the emotional intelligent interaction
system. The emotional intelligent interaction system starts from four aspects: user,
content, form and characteristics.

® Taobao 2022 data research report by category, 2023.01
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Establish user-centered, focus on the user's emotional needs, turn the needs into
opportunities and develop a series of intelligent interactive products, then put these
products in the intelligent Internet of Things (loT) platform, thus forming a complete
emotional intelligent interactive system.
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Children's emotional intelligence products are concentrated in two major categories:

* Educational type (such as learning smart watches, etc.)

* Growing up companion type (such as intelligent robots, etc.)

Therefore, we can conclude that the current characteristics of emotional intelligent
interaction products in the Chinese market are as such:

- Product design target users are mainly the same

- High functional similarity

- High sales and demand for the product

- A wide range of product prices, covering different consumer levels

- More products to choice, lack of accurate recommendation and comparison
- Ignore the people who need emotional care mostly

According to the related "2022 Year China Population Analysis Report"’, it can be seen
that the most emotional needs are disadvantaged groups in China, mainly among
different groups of people, and next is young people. However, there is a serious lack of
emotional intelligent interactive products for the disadvantaged in the Chinese market,
and the majority of them focus on children, have a single variety and the same functions.
Therefore, it is very important to design emotional intelligent interaction products for the
disadvantaged groups.

7

"2022 Year China Population Analysis Report"
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2 Target Users: The Study of the

Disadvantage Groups

2.1 Research and analysis of target user - The disadvantage

groups

2.1.1 Definition of disadvantage groups

The disadvantaged groups facing special difficulties such as illness, aging, physical or
mental disabilities, lack of financial or economic support, and political weakness.®
The specific composition of disadvantaged groups in China generally is the same as
internationally; disadvantaged groups include children, the elderly, the disabled, the
mentally ill, the unemployed, the poor, laid-off workers, those seeking help in disasters,
migrant workers, those in informal employment, and those in a vulnerable position in
labor relations. Of course, this is simply an enumeration, and there is actually crossover
between the individual groups.

The relevant policies identify a number of principles for prioritizing support: ™

- Priority support should be given to those who cannot solve their food and clothing
problems.

- Priority support should be given to those who cannot enjoy any social security.

- Priority support should be given to those who have lost their labor capacity ,also
those who despite their labor capacity, cannot be employed for a long period of time
due to lack of employment opportunities or those who are significantly
disadvantaged in the labor market.

- Priority support should be given to those who are the main bearers of the economic
reform and social transformation costs. Only when the priority support targets are
clearly defined can social support be carried out effectively. According to the actual
situation of China's socio-economic development, it is only possible to gradually
create conditions for the elimination of disadvantaged groups.

® ANK.A D. Economic and Social Inclusion of the Disadvantaged Poor through Live hood Enhancement
with Micro-irrigation [R]. Kingdom of Nepal,2006 .

10 https://baike.baidu.com/item/55 ¥ ##4/9127532fr=aladdin
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2.1.2 Analysis of results and studies

The concept of disadvantaged groups is an important element in the mainstream
discourse on social science, and the use of the term "disadvantaged groups" in the
Report on the Work of the Government by Premier Zhu Rongji at the 5th Session of the
9th National People's Congress in March 2002 has received widespread attention at both
national and international levels."

China's disadvantaged groups have the following five important characteristics: '

* Current classification of disadvantaged groups in China.

The main group of disadvantaged groups is socially disadvantaged. Chinese academics
generally classify disadvantaged groups into two categories: physiological
disadvantaged groups and social disadvantaged groups. The former fall into the
disadvantaged group with obvious physiological reasons, such as age and disease; the
latter are basically caused by social reasons, such as layoff, unemployment and
exclusion. From the overall situation of China's disadvantaged groups, the main group is
socially disadvantaged, mainly due to social reasons that lead to their disadvantaged
status, therefore, we should focus on the perspective of social support.

* Laid-off workers created by unique circumstances (Figure 6).

Many of the existing disadvantaged groups are people who contributed under the former
system. In particular, some early retirees and unemployed and laid-off workers of
state-owned collective enterprises.™

" “China report on the Work of the Government”,2002.03
2 Shen Liren,”Disadvantaged groups in China”,Democracy and Construction Press,2005.01
'® Yu Minggin,”Questions and answers about the rights and interests of laid-off workers”,1998.10
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* Social differentiation due to economic development.

Disadvantaged groups emerge as a result of increased social differentiation, and many
people have a strong sense for relative deprivation. Over the past 40 years of the reform
and opening up, Chinese people's overall living standard has improved, but it is very
uneven among regions, groups and individuals, China has transformed from a society
where egalitarianism prevailed before the reform and opening up to a society with a wide
gap in income distribution, and social differentiation based on economic differentiation is
growing, some people's relative social status has declined, triggering a more serious
sense of relative deprivation, which must be given high attention.

* Increasing polarization in the international development process(Figure 7).

The process of globalization is more likely to adversely affect vulnerable groups within
countries and to continue growing the size of the disadvantaged groups. In the process
of globalization, powerful groups that are close to capital, close to power, or
well-educated are likely to benefit more, while ordinary workers not only have fewer
opportunities to profit, but may also have their welfare reduced and become the bearers
the costs of globalization. This context of globalization must be fully taken into account
when we focus on the problems of disadvantaged groups within the country.™

* Related government support policies and efforts are rather weak.

Support for disadvantaged groups is very limited, it is difficult to effectively change their
disadvantaged status.

To summarize, we need to conduct a detailed classification and in-depth study of
China's disadvantaged groups, discover the pain points in their lives, then find design
opportunities from them and design modifications to help these disadvantaged groups
effectively improve their difficult situations.

' Li Bochong,”Muskets and Ledgers: China and the East Asian World in the Era of Early Economic
Globalization”,2017.01
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2.1.3 Research and define the emotional needs of the disadvantage

groups

Currently for supporting disadvantaged people, this can be divided into two parts, one is
the type of need and the other is the nature of the need.

Starting from these two aspects, we look for opportunity points where design can be
carried out, and then conduct in-depth research to uncover deeper emotional needs."

* From the simple types of needs.'®

Classified as needs for food and clothing, housing, education, health care, employment,
security, social interaction, social participation, etc.

* From the nature of needs.

There are subsistence needs, development needs and enjoyment needs.

According to current research, protecting and supporting the disadvantaged groups
should be given priority to guaranteeing their basic living needs, such as basic clothing,
food and shelter needs. This is followed by medical needs, then gradually securing other
needs to promote the overall development of disadvantaged groups in order to
eventually change their disadvantaged status.

The next study will determine what the majority of disadvantaged people need most and
what they need to solve most at this stage, based on different research methods, as well
as demonstrate the corresponding design method,

S Ruth Reiss,”Evolution of emotions:The Ascent of effect”,2020.10

6 Abraham H.Maslow,”Maslow's Hierarchy of Needs Theory”,2021.11
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the disadvantaged groups
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3 Research Methodology

3.1 Affective Computing

3.1.1 Status of research on affective computing

Affective computing is related to emotion'” | It was first proposed by Professor Picard
of MIT Media Laboratory. Professor Picard proposed capturing the external expression
of emotion. For example ,How to use Electro dermal Measurement Technology,
Electroencephalogram, Wearable Device Sensors, Network Camera getting emotional
data. Through facial expression recognition, skin and sympathetic nervous system of
stress response, analysis people's inner feelings, emotional calculation and
understanding of emotions'®. Janssen' study listener's emotional response to music,
And establishes the emotional model. Wang Zhi-liang®, a professor at the university of
science and technology Beijing, has proposed the theory of artificial mind(Figure 9).

the external
stimulation output
O mental mood and
% sensor —{\}|—*% : —=  behavior | >
] | model controller
demand
model

memory and |,

learning

' Picard R, Affective Computing[M].U SA:MIT Press, 1997.

'8 Picard R. Surprising Discoveries from Afective Computing[R].The 15th Conference

on computing in 21Century,2013.

' Janssen J H, Broek E L, Westerink J H. Tune in to Your Emotions: a Robust Personalized
Affective Music Player[J]. User Modeling and User-adapted Interaction, 2012, 22(3):
255—279.

20 Wang Zhi-liang. Artificial Psychology and Artificial Emotion[J]. CAAI Transactions on
Intelligent Systems, 2006, 1(1): 38 —43.
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Tao Jian-hua®' studied affective computing and intelligent interaction, and proposed that
emotional computing integrates the disciplinary knowledge of computer science,
perception science , and is an interdisciplinary research. Wang Shang-fei* has

integrated users' emotional factors into his image retrieval research. Huang Cheng-wei®®
studied the problem of multimodal emotional recognition based on phonological signals .

Emotional computing theory has produced some valuable results, but it is less applied to
the field of product practical design. Currently, emotional sensing is mainly used in the
development of intelligent machines, human beings and humanization products, such as
intelligent robots with emotion, wearable devices with emotion perception function, and
usability testing. At present, many applications of emotion computing are still in the stage
of research and exploration. It is great significance to products design ,the good
emotional interaction for disadvantaged groups based on emotional calculation method,
which can helpdisadvantaged groups improve their living ability . bring pleasant
experience and intimate service .

3.1.2 Affective computing in the emotional interaction application

Product Emotional Interaction Design is a hot topic in current academic research.
research on product emotional interaction design for Disadvantaged groups has
achieved results. Accele Glove(Figure 10), an electronic glove designed by George
Washington University, USA. This glove can translate sign language actions into voice
language or text language. Products can help people with hearing and speech
impairment Barrier-free communicate with normal people.Microsoft Asia Research
Institute developed sign language translation system (Figure 171)based on Microsoft
Kinect Technology. A network sign language graph model is developed to recognize the
accurate recognition of sign language posture. Promoting communication between
hearing impaired people and normal people. Providing scientific basis for intelligent
product development.Realize to Intelligent Interaction between Users and Products.

21 Tao J. Affective Computing and Intelligent Interaction [M]. USA: Springer Berlin
Heidelberg, 2005.

22 Wang Shang-fe. Content Based Interactive Emotional Image Retrieval[J]. Journal of
Image and Graphics, 2001, 6(10): 969—973.

23 Huang, Cheng-wei. Multimodal Emotion Recognition Based on Speech and ECG
Signals[J].Journal of Southeast University, 2010, 40(5): 895—900.
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Fig.10 Accele Glove Fig.11 Sign language translation system

Mao xia®* analyzes the frontier research of human-machine emotion interaction, and
introduces the latest research results of emotion recognition, emotion model,
multi-modal emotion interaction, emotion extraction in text information and
emotionparody.Wang, Guo-jiang®® studied the related technologies of human-machine
emotional interaction, such as emotion modeling, expression recognition and expression
synthesis, and explored the technologies and methods of human-machine emotional
interaction. Liu Yao-feng®® has designed a humanoid head robot that can interact with
emotions. Li Qing-yun®" analyzed the emotions of the elderly and studied the product
interaction model suitable for the emotional characteristics of the elderly. Chen Xiang?®
analyzed the demand of disadvantaged groups , and put forward the design strategy and
method of intelligent products based on human.

24 Mao Xia, Xue Yu-li. Human-computer Emotion Interaction[M]. Beijing: Science Press,
2011.

%5 Wang, Guo-jiang. Study on Method and Technology of Human Computer Emotion
Interaction[D]. Beijing: University of Science and Technology of Beijing, 2007.

%6 Liu,Yao-feng,Wang Zhi-liang.Humanoid Head Robot based on Emotional
Interaction[J].Robot,2009,31(6):492-500.

%" Li Qing-yun, Jiang Bing. Research on Emotion Inter- action Model of the Aged
Product Based on Emotion Cognition[C]. Proceedings of the 2015 National Conference
on Industrial Design and Collaborative Innovation & National Industrial Design Annual
Conference, 2015.

%8 Chen Xiang, Qian Xiao-bo. Research on the Humanized Design of Intelligent Products
for the Vulnerable Groups Needs[J]. Journal of Machine Design, 2014(10): 126 —128.
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3.2 Survey Research

3.2.1 Definition of survey research

Survey research is one of the most common methods used in scientific
research.Collecting information related to the actual or historical situation of the research
object, it is a purposeful, planned and systematic method.?*

Survey research is a basic research method commonly used in scientific research, which
integrates scientific methods such as historical research, observation and conversation
methods, questionnaires, case studies and tests to understand educational phenomena
in a planned, meticulous and systematic way, and to analyze, synthesize, compare and
generalize the large amount of data collected by the survey so as to provide people with
regular knowledge.*

3.2.2 Survey research methods

* Questionnaire

The most commonly used survey method is the questionnaire, which is a research
method that collects data by asking questions in writing. In other words, the surveyor
prepares a format for the survey project, distributes or maps it to relevant people, asks
for instructions and fills in the answers, which are retrieved for sorting, counting and
research.®

Questionnaire is a method of collecting information by developing a detailed and well
developed questionnaire on the basis of which the respondents are asked to respond.
The questionnaire is a set of questions related to the objectives of the research, or a form
of questions prepared for conducting the survey. It is a common tool that people use to
collect information in social research activities.** Researchers use this tool to make
accurate and specific measurements of social activity processes and apply sociological
statistical methods to describe and analyze the quantities to obtain the required survey
information.

29 Wang Xiyi,”"Methodology of Survey Research”[M],Guangxi Normal University Press, 2022.04,
30 Luo Shenggiang,Jiang Yan,”Management questionnaire research methods”[M], Chongging
University Press, 2018.10,

31 Zhang Shiyu,”Questionnaire data analysis practices”[M],Capital University of Economics and
Business Press, 2015.03.

32 Xiao Haohui,”Dictionary of Decision Sciences”[M],People's Publishing House, 1995.
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* Field Research

Field research is the process of collecting first-hand information by the researcher
themselves. When market researchers do not get enough second-hand information, they
have to collect primary information. The difficulty of collecting primary information
abroad differs only in degree compared to that of domestic ones. The key factor affecting
the success or failure of the research is the willingness and ability of the respondents to
provide the required information.®

Three methods of field research:
- Interview method

Interview method refers to the preparation of the matter to be investigated, in persons,
telephone or written to the respondents to ask questions in order to obtain the required
information of the survey method. It is one of the most commonly used field research
methods. The interview method is characterized by the entire interview process is the
investigator and the respondents to influence each other, the process of interaction, but
also the process of interpersonal communication. It includes face-to-face interviews,
telephone interviews, letter surveys, conference surveys and online surveys.®

- Observation method

Observation method refers to the investigator in the field from the side to the
respondents' situation observation, recording, in order to collect the market situation of a
method. It differs from the interview method is that the latter investigation allows the
inquirer to feel that "l am being investigated", while the former observation method does
not necessarily allow the respondents to be feeling out, only through the investigator's
observation of the behavior, attitude and performance of the respondents to make
speculative judgments on the results of the problem. *Commonly used observation
methods are direct observation of the survey and the actual trace measurement method
and so on.

- Experimental method

Experimental method is the most formal one. *It refers to the control of the object
under study from one or more factors, under controlled conditions to determine the

% Robert G. Burgess,”Field research sourcebook and Field Manual”[M].

34Chauncey Wilson,”Interview Techniques for UX Practitioners: A User-Centered Design
Method”[M],1988.08.

35 Rodriguez, Noelie Maria,Ryave, Alan Linc,”Systematic Self-Observation:A Method for Researching
the Hidden and Elusive Features of Everyday S”,2002.01.

3Townsend, John C,”Introduction to Experimental Method for Psychology and the Social Sciences”[M].
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relationship between these factors. It aims to capture causality by excluding competing
explanations of the observed results, and the experimental method is a very important
tool in the research of causality. It mainly has methods such as product test marketing
and market experiments.

* Interview Research

The interview survey method is a basic psychological research method to understand the
psychology and behavior of the interviewees ,through face-to-face conversation of the
interviewer and the interviewee.*” The interview method has different forms depending
on the nature, purpose, or target of the research questions. Depending on the degree of
standardization of the interview process, it can be divided into structured and
unstructured interviews. The interview method is widely used and enables the collection
of multifaceted job analysis information in a simple and narrative manner.

3.3 Case Studies

3.3.1 Current status of the case study

The case study method is a research method that identifies a specific object within a
research subject, conducts an investigation and analysis, clarifies its features and
formation process.*®

There are three basic types of case studies® :

* Individual investigation, that means the investigation of a person in the organization ;
* Group investigation, that is a study of an organization or group;

* Problem investigation, that means the investigation and study of a phenomenon or

problem.

The researcher selects one or several scenarios as the object, systematically collects
data and information, then conducts an in-depth study to explore the situation that a
phenomenon has in a real-life context. It is suitable for answering research questions
such as "how it changed", "why it became this way" and "what happened" when the

87 Ullrich,  “The Discursive Interview: Method and Methodological Foundation” [M].

% Yin , R.K., 1984, Case study research: Design and methods , NewburyPark, CA : Sage Publications.

% Lu Xiongwen,”Dictionary of Management”[M],2013.
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boundary between the phenomenon and the actual environment is unclear and not easily
distinguishable, or when the researcher cannot design precise, direct and systematic
control variables. What is the outcome?

It also incorporates a unique design logic, specific data collection, and unique data
analysis methods. Information can be obtained from field observations or through
research documents.

The research is more qualitative in nature and has special features in data collection as
well as data analysis, including reliance on multiple sources of evidence, different data
evidence must be able to converge in a triangulated way to reach the same conclusion;
there are usually pre-developed theoretical propositions or problem definitions to guide
the direction of data collection and the focus of data analysis; “'the focus is on the
examination of the events at the time without getting involved in the manipulation of the
events, which can preserve the holistic nature of life events and find meaningful
characteristics.

It is possible to preserve the totality of life events and discover meaningful characteristics.
Compared with other research methods, it is possible to obtain a more comprehensive
and holistic view by providing a thick description and systematic understanding of the
case, and by grasping the dynamic process of interaction and the contextual context in
which it occurs.*

3.3.2 Survey research methods

Different types of case studies can be distinguished according to different division
criteria. The methods that serve different case study types are different, and there are
some case study methods that are only applicable to specific case study types. “*There

40 Masten, Scott E.,”Case Studies in Contracting and Organization”,1991.

4l |inda A.Macaulay,lan Mies,Jennify Wibly.”Case Studies in Service Innovation”.

4 Cheryl Vince Whitman,Carmen E.Aldinger“Case Studies in Global School Health Promotion: From

Research to Practice”.

4 Creswell, J., 1994, Research Design: Qualitative and Quantitative Approaches, Thousand Oaks |,
CA : Sage Publications.
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are also some case studies where multiple case study methods can be applied
simultaneously in combination.**

* Types of case studies by research tasks

Depending on the research task, case study methods can be distinguished into five
types*(Figure 12):

- Exploratory

- Descriptive

- lllustrative

- Experimental

- Explanatory

Exploratory case studies often go beyond the existing theoretical system and use new
perspectives, hypotheses, perspectives and methods to analyze socio-economic
phenomena, and these studies take the task of paving the way for the formation on new
theories, which are characterized by the lack of a systematic theoretical system and the
imperfection of relevant research results.*®

Case Study Method

uo aseyg

Research Task

v W W

Exploratory Descriptive lllustrative Experimental Explanatory

4 Creswell, J., 1998, Qualitative inquiry and research design: choosingamong five traditions ,

Thousand Oaks, CA : Sage Publications.

4 Scapens, R.W., 1990, Researching management accounting practice : Therole of case study

methods, British Accounting Review.

% Hussey , J., &Hussey , R., 1997, Business Research, Basingstoke: Macmillan Press.
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Within the existing theoretical framework, the descriptive case study approach can be
used when the researcher wishes to provide an exhaustive description of business
practices; the illustrative case study approach can be used when the researcher wishes
to elaborate on the creative practices of business organizations or new trends in
business practices*’.Experimental case study methods can be used when a researcher
wishes to test the implementation of new practices, processes, and technologies in an
enterprise and evaluate their benefits. Explanatory case studies, however, apply to
research tasks that use existing theoretical assumptions to understand and explain the
activities of real-life business practices.*

In the same way that the classification is based on the different research tasks, four types
of case study methods can be distinguished: exploratory, descriptive, interpretive, and
evaluation.*

* Single and multiple case studies

Case studies are generally conducted by selecting one or several cases to illustrate a
problem. Depending on the number of cases used in actual research, case studies can
be divided into Single Case studies and Multiple Cases studies.*

- Single case studies

A single case study is primarily used to confirm or falsify an aspect of an existing
theoretical hypothesis, and it can also be used to analyze an extreme, unique, and rare
management situation. *'Usually, single case studies are not suitable for the systematic
construction of new theoretical frameworks. Scholars who prefer the single case study
approach argue that a single case study can reveal the context of the economic
phenomenon to which the case corresponds in depth and in depth to ensure the
credibility of the case study.*

47 Lincoln , Y.S., &Guba , E.G., 1985, Naturalistic inquiry , BeverlyHills , CA : Sage Publications.

48 Sturman , A., 1994, Case study methods.In J P Keeves (Eds.) , EducationalResearch, Methodology

and Measurement: An International Handbook: 49 ~ 530xford: Pergamon.

49 Bassey, M., 1999, Case Study Research in Educational Settings, Buckinghamand Philadelphia:

Open University Press.
50 Stake, R.E., 1995, The art of case study research , Thousand Oaks, CA: Sage Publications.

" Yin , R.K., 1994, Case study research: Design and methods (2nd ed) , Newbury Park, CA :
Sage Publications.

2 patton , M.Q., 2002, Qualitative evaluation and research methods (38rded.) , Thousand Oaks,
CA : Sage Publications.
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- Multiple case studies
In a multi-case study, the researcher first analyzes each case and its subject matter as an
independent whole in depth, which is called Within-Case Analysis; based on the same
research theme, the researcher will summarize and conclude all cases independently of
each other on the basis and draw abstract conclusions, which is called Cross-Case
Analysis. °*
This analysis is known as Cross-Case Analysis. Kathleen M. Eisenhardt's preference for
a multi-case approach is based on the idea that multiple case studies can better and
more comprehensively reflect different aspects of the case context, especially when
multiple cases point to the same conclusion, and the validity of the case study is
significantly increased.*

Therefore, the case study, which is an important methodological approach for the
research of my thesis, will be used as a multi-case study and an exploratory study.

3.4 Service Design

3.4.1 Concept of Service design and research status

Service design is the activity of planning and organizing the people, infrastructure,
information communication and material components of a service for the purpose to
improve the quality as well as the interaction between the service provider and the
customer.®

Service design is the activity of planning and organizing the people, infrastructure,
information communication and material components of a service for the purpose to
improve the quality as well as the interaction between the service provider and the
customer.*®

Service design can be about making changes to existing services or creating entirely new
ways of delivering services. In simple terms, it is the construction of an overall service
framework by exploring the needs of the various stakeholders in the system, and to
design the various types of touchpoints in the service framework. The goal is to create a

%3 Eisenhart , K.M., 1989., Building theories from case study research , Academy of Management

Review.

54 Eisenhardt , KIM., 1991, Better stories and better constructs : Thecase for rigor and comparative

logic, Academy of Management Review.
% Andy Polaine,Lavrans Lovile,Ben Reason,”Service design from insight to implementation”,2015.06.
% Huang Wei,”Service Design:winning users' followings with the ultimate experience”,2020.11.
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better experience and value for users and other stakeholders in the system through
services.®’

* The initial development stage of service design research(Figure 13)

In 1982, the concept of Service Design was first introduced by G. Lynn Shostack®®, who
first proposed the concept of Service Design. In the thesis®, the authors first proposed
the Service Blueprint, and set up the Line of Visibility and Service Evidence, taking the
shoe shine service as an example, and proposed to use the Service Blueprint to improve
the experience of the service.

In 1986, Donald A. Norman, a famous design writer, introduced "User Centerd Design" in
his research laboratory at the University of California.

In 1991, Service Design was officially introduced as a discipline in the field of design.
IDEQ's design thinking tools and methodologies are still used by many service designers
today.

Between 1993 and 1994, Angus and Jenkinson created the tool Persona (character
archetype). This tool is still one of the best tools designers can use to build user profiles
based on research, helping designers to better frame their stories and research their
target users.

In 1998, the Customer Journey Map was created. Today we more often refer to it as the
User Journey Map. This map is arguably one of the most widely used methods in service
design and is often used to visually represent intangible services.

In the late 20th century, the concept of Product Service System (PSS) became popular in
the design community. Product Service System Design (PSSD) focuses on the
systematic design of all aspects of product service systems, including strategy, concept,
product, management, process, service, use, and recovery.

Evidence o

ser Centerd Desigr

1998 Late 20th
century

7 Mark Sticdor,Max Hommes,Adam Lawrence,Jakob Schneider,”This is Service Design
Method”,2021,08.

% G. Lynn Shostack,”How to Design a Service”,1982.
% G. Lynn Shostack,”Designing Services That Deliver”,1984.
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* High-speed development stage of service design research(Figure 14)

At the beginning of the 21st century, the concept of "service design" has gradually
become clear, more and more service design consulting companies have started in
Europe and America. They include Live | work, IDEO, Frog, etc. External and internal
governmental design organizations, such as UK Design Council, KISD, Mindlab, have
also been promoting the development of service design in practice. At the same time, the
theory of service design has also been rapidly developed. For example, in 2005, the UK
Design Council released the famous Double Diamond model. This design model
demonstrates that design work is a continuous process of divergence and convergence,
which further explains design thinking.
In 2005, the Oslo School of Architecture and Design started an explicit education for
service design in the education sector. Higher education in service design was also
opened up.
In 2008, the International Design Research Association gave a new definition of "service
design": "Service design" sets the function and format from the customer's perspective.
The goal is to ensure that the service interface is useful, usable and desired by the
customer, while the service provider finds it effective, efficient and recognizable. This
decade has been a period of rapid development for service design.
The new century (2010-2019), the beginning of the 21st century, "service design" to
become mature,and proposed 5 basic principles of service design®:

- User-centered

Services should be experienced through the customer's perspective.

- Co-creative
All stakeholders should be considered in the service design process.

- Sequential
Services should be visualized as a series of interrelated behaviors.

- Evidence-based
Intangible services should be visualized in the form of physical artifacts.

- Holistic
The entire context of the service should be considered.

In 2015, the Service Blueprint approach was updated by Practical Service Design to
present new methods and techniques for using service blueprints, making it easier to
create service blueprints.

0 Schneider Jakob, Mark Stikdorn, “This is Service Design Thinking: Basic-Tools-Cases”, 2010.
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In 2017, the new basic principles of service design were updated in accordance with the
evolution of service design: °
- Person-centered
Consider all those affected by the service.

- Collaborative
Stakeholders from different backgrounds and functions should be involved in the
service design process.

- lterative
Service design is an exploratory, adaptive, and experimental approach based on
iterative implementation.

- Organized
Services should be visualized and organized into a series of interrelated behaviors.

- Authentic
Requirements should be researched in practice, ideas prototyped for real-world use,
and intangible values evidenced in the physical or digital real world.

- Holistic

Services should continually emphasize the needs of stakeholders across the entire
service and business entity.

2015 2017 Now

1 Marc Stickdorn , Markus Edgar Hormess , Adam Lawrence , Jakob Schneider, “This is service
deisng doing” ,2016.11.25.
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3.4.2 Service design research methods

There are many different research methods and tools used in service design, all based on
the main principles of service design, which are human-centered and consider all the
people affected by the service.

The most commonly used research is based on four phases,®® and in each service
design phase, there are tools and methods to help you get more effective information
about users and their stakeholders to implement the final design goals more efficiently.

There are four phases:

* Identify the problem (insight)

The first phase is how designers can identify problems at the early stage of design, or
rely on existing problems to find out the nature of the problem. The tools we can use in
this phase include Hypothesis Journey Map, Stakeholder Interviews, Alignment
Workshop, Stakeholder Map, Current-state blueprint and so on.

Using these tools in the pre-design phase allows us to better understand the users and
identify their potential problems. This phase is the process of paying attention to the
quantity, need to get a lot of data accumulation to help us better understand the user, the
scenario in which  located and related stakeholders situation, without filtering or
selection, just discovery, the phase where we accumulate the number of problems, the
more the number of problems proves that you are getting closer to really understand the
user.

* Discovering problems (deep thinking)

The second phase is to take the data and information obtained in the first phase, conduct
secondary selection, explore the problem in depth, and discover what are the potentially
relevant nature of the same type for the problem? How can we help these users in the
relevant scenarios to reduce the level of the problem or perhaps completely solve it. The
tools we can use in this stage are Qualitative Research, Experience Map, Research
Insights, Experience Principles, Archetypes and so on.

62 Banerjee, Maithili ,”Service Design:A comparative study of design and service in UK and india with
the idea of introduction service design in india”.

63 Stickdorn, Marc; Frischhut, Birgit,”Service Design and Tourism”.
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Through the use of these tools, we can understand more about what and where the
design opportunities are and how to effectively help users solve their pain points.

* Conceptualization and Envisioning (Solution)

Conceptualization and Envisioning (Solution)

The third phase is the design ideation and visioning based on the existing design
opportunities, which is what we usually call the architecture and prototyping phase. The
tools we can use in this phase are Ideation, Prioritization Framework, Storyboarding,
Vision Stories, Prototyping and so on. By using these tools, the initial prototype or
product of our service design project is available, that is, our design is basically
completed.

* Planning and Operation (Implementation)

The last phase is to build on the Phase 3 prototype and refine the design in more depth
to reach delivery. For example, some designs are product + service, and some designs
are full service design planning, and running tests on these designs, feedback,
modifications, and eventually until the end. The tools we can use in this phase are
Future-state Blueprint, Project / Feature Cards, Evolution Plan and so on.

Through the using these tools, we can make our design go through rigorous
examination and testing in the final stage to ensure its implementability and
sustainability.

Through the above 4 phases design method(Figure 15), it can promote the completion of
the whole service design project , and the project will have better worthiness and
sustainability .

o0 = [
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3.4.3 Service design application areas

At this stage, service design is mainly applied in two fields: public service and business
innovation. The public service field generally cooperates with the government, charities,
and service organization groups to seek better solutions to social public problems,
improve the basic living standards and some difficult problems to solve. Most of the
users are disadvantaged groups, and the proposed solution is to solve the fundamental
problems of these disadvantaged groups, for example, New York City Mayor Bill de
Blasio launched NYC HOME-STAT® at the end of 2016 to provide services for homeless
New Yorkers.

Through the use of Stakeholder research insights and Journey Map, a series of tools to
identify what homeless New Yorkers need, and to provide Dashboards with information,
Turning the tide on homeless policy report, to better assist these homeless people.

The field of business innovation is currently a relatively large number of service design
applications to improve customer experience, traverse the cycle, and help brands
continue to grow steadily. The areas involved are also relatively wide such as restaurants,
real estate, finance, auto life services, technology manufacturing vehicles and other fields.
We create new consumer experiences to enhance the value of corporate brands for
sustainable growth. For example, China TANG Experience Consulting company® has
helped Xiao Guan tea®® to stand out among the many tea brands in China and to
dominate and lead the high-end tea market in China.

Therefore, it can be seen that service design application has a long lasting and effective
effect on public services or enterprises. Service design goes beyond the traditional
design thinking and pays more attention to the design and user subjects, who are
consumers and at the same time co-creators or executors of solutions, making users
solve real problems in an invisible way and get a better service experience.

% HOME-STAT.” Civic Service Design Tools Tactics”. September 22, 2017.

% http://www.tangux.com/index_T.html
& https://www.xiaoguantea.com
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4 | Chapter Four

Case Studies

4.1 Research on emotional interaction products for disadvantage groups
4.1.1 Sign Language Translation System - Youtu Al Sign Language Translator
4.2 Case studies of service design for disadvantaged groups
4.2.1 Inclusion Kindergarten - Zhengzhou Qise Flower Welfare Kindergarten
4.2.2 Beijing Lizhi Rehabilitation Service Center
4.3 Summary of cases
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4 Case Studies

4.1 Research on emotional interaction products for

disadvantage groups

4.1.1 Sign Language Translation System - Youtu Al Sign Language

Translator

According to the World Health Organization report®, in 2017 there are about 466 million
people around the world suffering from disability hearing loss, China's hearing impaired
people reached 72 million, about 15.4% of the world, the number of people accounted
for a rather large proportion.

So how to solve the difficulties for this group of people? This is a social issue that has
always needed to be addressed. Therefore, May 16 is designated as Global Accessibility
Awareness Day every year in order to solve the problem of how the disadvantaged
people who have physical disabilities and cannot be cured , also able to live their lives
without barriers and even free to do what they want to do, without the help.

However, in real life, as for the hearing-impaired people who can communicate daily by
virtue of sign language, while in public places such as airports, high-speed trains and
civil service windows, they communicate with a hearing person who has never received
professional training, sign language is basically an impossible tool to achieve
communication, and this dilemma of not being understood is exactly the daily life of
hearing-impaired people. Therefore, how to solve the communication barrier for them is
the most important problem that needs to be solved for the hearing-impaired people in
terms of their emotional needs.

The current forms of sign language translators are divided into two types:

% https://who.foundation/wp-content/uploads/2022/10/Annual_Activity_Report_21_final.pdf
& https://www.maigoo.com/top/421669.html
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* camera-led APP cell phone form and professional translator combined with network

and computer,

For example, “the voice of the hand” °. Through APP mode, help hearing impaired
people come ture functions like: remote video(Figure 17) , telephone substitute dialing,
voice to text conversion(Figure 18 ) , etc.Promoting communication between hearing
impaired people and normal people. Providing scientific basis for intelligent product
development.

ERBE FiEBFPO

i A BHEE

™ http://www.voiceofhand.com
™ http://www.voiceofhand.com/product.html
2 http://www.voiceofhand.com/product.html
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* wearable devices

Roozbeh Jafari’®, assistant professor and principal investigator in the Department of
Biomedical Engineering at A&M University, is developing a new sophisticated tool to
make ASL (American Standard Sign Language) understandable to all.

The electrical signals transmitted to the muscles by motor neurons can be
detected(Figure 19) , and EMG can translate these signals into values that computers and

professionals can understand.

Fig.19  A&M University Sign Language Translate Wearable Device

A team of UCLA bioengineers has introduced a new sign language interpretation system
"(Figure 20) that is more compact and lightweight than previous designs.

Wearable YSSA for Sign Language Translation

Fig.20 New Sign Language Translate System

8 http://mt.sohu.com/20151117/n426720876.shtml
™ https://www.bilibili.com/video/av583678216/
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Tencent’, China's largest Internet technology company, has established an Al
hearing-impaired accessibility project team and launched the "Youtu Al Sign Language
Translator" in 2019 to translate sign language information for the hearing-impaired and
convert it into text to facilitate their communication with others in public.

The translator uses the ordinary camera of the cell phone as the data collection device,
and relies on the high performance computer in the background for computing and
recognition.

The usage method:

When the user completes the sign language expression in any white background area
and faces the camera(Figure 21 ) , the screen of the interpreter will convert the sign
language expression into text feedback to the user in real time, so that the
hearing-impaired people can quickly understand what they want to express and achieve
barrier-free communication.

Fig.21 Youtu Al Sign Language Translator

s https://www.tencent.com/zh-cn/
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This is the combination of sign language expression and recognition algorithm. The
end-to-end sign language recognition algorithm is finally completed based on structured
feature learning by collecting a dataset of sign language expressions from hearing
impaired people in the first stage, and analyzing and generalizing tens of millions of
sentences from the data using sentiment computing methods.

The biggest difficulties in sign language translation recognition:
- Specificity and locality of sign language expression.

- The overall attention of the outside world to the hearing-impaired group is not enough,
and the data collection is relatively poor.

- Incapable of adapting to more scenes, and the corresponding expressions
(Figure 22) .

Fig.22 Hearing—impaired volunteers test the " Youtu Al sign language interpreter" at Shenzhen People's Hospital

Therefore, " Youtu Al Sign Language Translator" has done a lot of work to solve these
problems, the core of which is to solve the problem of gesture recognition’.

8 https://arxiv.org/abs/1908.01341v1

7 Zhaoyang Yang, Zhenmei Shi, Xiaoyong Shen, Yu-Wing Tai,“SF-Net: Structured Feature Network for
Continuous Sign Language Recognition.”
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https://arxiv.org/search/cs?searchtype=author&query=Tai,+Y

Continuous sign language recognition(SLR)’®,It means to automatically distinguish
various types of gestures, actions in sign language expressions and the switching
between these gestures and actions through computer algorithms, finally translating the
expressed sign language into words. However, compared to the research of other Al
visual recognition technologies, the development of sign language recognition has
greater difficulties and challenges. The unique locality, complexity and diversity of sign
language expressions greatly increase the difficulty or cost of data collection and
cleaning, while many traditional research methods are limited in adaptability and
generalization due to the size of data volume and the defects of manually designed
features.

The " Youtu Al Sign Language Translator" ““collects sign language data by combining
the sign language expression habits of the hearing impaired, and achieves a
breakthrough in recognition technology of complex sign language expressions through
self-researched algorithms with reference to advanced gesture recognition, action
recognition and sequence translation technologies.

n 79

Samples of glosses that look similar in the Chinese Sign Language Dataset,**Yellow and
blue boxes represent hand locations in the two frames. In each gloss pair, gloss on the
top differs from the bottom one only either in motions or gestures. However, they are very
different in meanings(Figure 23) .

Sky
=%

Fig.23 The seemingly similar actions do have different meanings

8 J. Huang, W. Zhou, Q. Zhang, H. Li, and W. Li.” Video-based sign language recognition without
temporal segmentation.” In AAAI Conference on Atrtifificial Intelligence, 2018.

9 https://tech.qg.com/a/20191025/007962.htm
8 J. Huang, W. Zhou, Q. Zhang, H. Li, and W. Li.” Video-based sign language recognition without

temporal segmentation.” In AAAI Conference on Artifificial Intelligence, 2018.
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In solving the difficult problem of how to better and accurately recognize gestures, they
created a gesture set and tested it in a hierarchical structure and then in different
ways.The tests they did on the dataset (RWTH-PHOENIX-Weather-2014 dataset.) , set
key layers and compared , Recognition results on full videos of the
RWTH-PHOENIX-Weather-2014 dataset. Deletion, insertion and substitution errors are
colored in green, blue and red respectively. Sentences below each sample are ground
truth and then results of SF-Net. Translations to English are single word based. _on _and
_off are starting and ending flflags while * represents absence of glosses. Samples are
chosen from the validation and testing sets(Figure 24) .

zwischen sieben

( win weak blow today night tourtoon botween  soven)
wind schwach maessig kueste wehen heute nacht vierzehn zwischen sieben
( wind weak moderate comst MOUNTAIN aisa tresh blow today night tourtoon botwoesn  soven)

sonne region ABWECHSELN sonne wolke NORDWEST moeglich regen gewitter  stark

sun  region ALTERNATE sun cloud NORTHWEST possible rain thunderstorm strongly)
dienstag  NORD ost  region sonne region WECHSELHAFT sonne wolke WEST moeglich  regen gewitter  stark
(Tuesdsy ~ NORTH cast  region sun  region CHANGE ABLE sun cloud wost WEST possible rain thundorstorm strongly)

tag MISCHUNG sonne
on dzy  MIXTURE sun
on, tag WOLKE sonne

_on, dsy  CLOUD sun

—on__ inkkommend bleiben  luft DRUCK hoch  kommen BEDEUTEN NEBEL himmel UND sonne E mischung
Con_ In-coming stay air PRESSURE high come MEAN FOG AND sun micturo)
—on__ in-kommend bleiben luft JETZT hoch  kommen . DASJIST-ES himmel AUCH sonne LAND mischung
Con_ In-coming stay air NOW high come onrme THATSIT sy ALSO s COUN mixture)

on__ mittwoch donnerstag nord WIND bleiben teil REGEN VON-UNTEN NACH-NORD mehr freundlich
Ton_ Wodnosday Thursday north WIND stay part RAIN FROM UNDERNEATH TG-NORTH more triandly)
—on__ mittwoch donnerstag nord KOMMEN bleiben teil T SCHAUER X mehr freundiich
(_on_ Wednesday Thursday north COME stay part S SHOWER TO more friendly)

tag ganztags mehr STARK wolke oder nebel - SONNE KAUM
(day fulktme mora STRONGLY cloud or fog SUN BARELY)
tag ganztags mehr MEISTENS wolke oder nebel KOENNEN MORGEN WARNUNG
(day full-timo. more MOSTLY cloud o g MORNNG WARNING )
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After getting results in the RWTH-PHOENIX-Weather-2014 dataset, They started to set
keywords in the Chinese sign language test set as well and tested them.Deletion,
insertion and substitution errors are colored in green, blue and red respectively.
Sentences below each sample are ground truth and then results of SF-Net. Translations
to English are single word based(Figure 25) .

(reality situation ]

(reality situation 1

BER BE 2 e ] Hi

{nation i stable is happiness of base]
: B £ £ w

(nation OF stable is happiness of base)

ft - W Bix
(he - abandon TARGET)
fih ] €3

(he OF abandon SISTER)

Fig.25 Recognition results on full videos of the CSL dataset(Samples are chosen from the testing set)

The final effect test results are very positive and effective, so this algorithm is used in the
backend algorithm of Utu Al sign language translator.
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Compared with other methods, the data set of Youtu Al sign language translator covers
nearly 1,000 daily expressions and 900 commonly used words, while further analyzing
and summarizing the data, it has the largest Chinese sign language recognition data set
at present, and supports the recognition of whole sign language expressions, and can
directly judge whether the user is finished and complete real-time translation.

Secondly, to enhance advocacy for the needs of disadvantaged groups, we set up a
long-term cooperation lab with the government to carry out long-term in-depth
cooperation on sign language data collection and product algorithm optimization, as well
as expand data capacity and improve data specifications through further contact with
hearing-impaired people or sign language users, dedicated to promoting subsequent
product and service deployment to promote the construction of information accessibility.
The company has also combined with and polished the OCR engine technology together
with mobile QQ, based on computer vision algorithms and natural language processing
capabilities, which can directly convert the text on pictures into editable structured text,
helping visually impaired groups to realize information communication accessibility.

Therefore, it can truly help the hearing-impaired disadvantaged people to achieve

barrier-free communication in a variety of public places and realize the real emotional
interaction of intelligent products.

4.2 Case studies of service design for disadvantaged groups

4.2.1 Inclusion Kindergarten - Zhengzhou Qise Flower Welfare

Kindergarten

What is an inclusive education kindergarten?

Special children are accepted according to 7:1, which means that for every 7 normal
children accepted, one more child with special needs (what we call disadvantaged
children with physical disabilities) is accepted. The special children are then allowed to
live and learn together with the normal children to promote each other and grow.

Before 1990 in Henan, it was not the usual practice for regular kindergartens to accept

children with disabilities and special needs. Children with special needs would go to
special education schools. However, special education schools did not accept
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preschoolers, so preschoolers with special needs had to be cared for by their parents at
home.
In 1996, Qise Flower Kindergarten began accepting children with disabilities(Figure 26 ) .

Until now, Qise Flower Kindergarten is the most typical integrated kindergarten for
children with disabilities in Zhengzhou.

Fig.26 A boy helps button a girl's jacket during a Qisehua Kindergarten students' outing in October.

At this stage, there are 12 classes in the Qisei Flowers Kindergarten with 356 children ( by
the time of the research in August 2022), including 50 children with special needs.

8 HANG LIQUN/For China Daily
https://enapp.chinadaily.com.cn/a/202203/21/AP6237cc15a3104446d8d13b02.html
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These special needs children are mainly children with disabilities, including 26 children
with autism, 10 children with developmental delays, 7 children with Down syndrome, 3
children with brain injury, and 1 child each with hearing impairment, visual impairment,
angel syndrome, and Rubinstein Taibbi syndrome.

How to enable normal children and children with special needs to learn and live together,
and to promote each other's growth.

The overall kindergarten service is designed with the goal of having each child be present
and involved in all activities; the teacher provides guidance, sees the needs of the special
needs children, and gives more support so they can learn better.

And to fully understand the emotional needs of children with special needs by doing the
following(Figure 27).

* Music is the soul of children with special needs.

* Play is the life of a special child.

Play is the work of special children.

8 SUN GANGJUN/FOR CHINA DAILY,
https://enapp.chinadaily.com.cn/a/202203/21/AP6237cc15a3104446d8d13b02.html
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In accordance with these service design goals, the specific service design details of the
Qise Flower Kindergarten:

* Environmental Accessibility - Barrier Free Facilities

The kindergarten has installed a large number of barrier-free facilities and play devices
that make different sounds in the campus and school building(Figure 28),(Figure 29).In
between classes, through the children's play, those devices make different sounds,
which can help children with visual impairment to quickly understand and familiarize
themselves with the campus as well as their location, and to walk around the
kindergarten by themselves without any obstacles.

Fig.28 Sound from keyboard tapping can help Fig.29  Barrier—free facilities
hearing—impaired children determine location

Kindergarten washbasins set at different heights allow children with physical disabilities,
such as those in wheelchairs, to use these facilities freely (Figure 30). Classroom seating
and classroom materials are adjusted for children with different special needs. For
example, children with autism and hearing impairment are more sensitive to sound, so
they are arranged away from windows and indoor electrical appliances, air conditioners,
sterilizers, etc. in order to protect them from hearing interference.

Fig.30  Washbasins of different heightss
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* Integration of rehabilitation into life

Children with special needs have different emotional needs features, in order to meet
their emotional needs at the same time, also join the rehabilitation training in their
learning life, help them to learn better as well as physical recovery exercise.For example,
for children with autism, their bodies sway constantly when they sit or stand, and they
move their arms and legs around, so massage mats are placed on their seats and small
brushes are put on their hands when they read to help distract them from thinking about
their swaying bodies or moving their arms and legs around(Figure 31), Some children's
attention will not concentrate, and learning will cause temper tantrums, so kindergartens
are equipped with swing seats, adjust sitting attention at any time, and adjust the central
nervous system, to help children better into learning(Figure 32).

Through these auxiliary aids, children learn that this helps them to be quiet and engaged
in their learning, and children will seek the support of these aids on their own in many
cases.

* Communication picture cards to protect children's desire to communicate

Children with special needs generally have delayed speech, and their language
comprehension and language expression skills are very different from those of normal
children. How can teachers communicate with special needs children and be able to
make themselves understood?

Kindergartens will use communication graphics cards, which are generally composed of
several parts

76



Who?
Which one parts of the body?
What you want to do?

What are the benefits of doing this:

* This way the teacher, children and classmates can clearly know what he is trying to
say or what he understands.
The first and uppermost picture show that | heard a sound. The second picture card child

tells the teacher and classmates that | want to play soccer. The third picture card child
tells the teacher that | want a bear toy(Figure 33).

Fig.33  Communication Graphics Cards
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The kindergarten will also make "one day flow chart cards" in advance(Figure 34).

The One Day Flow Chart shows children what they need to do during their kindergarten
day, reducing the anxiety of special needs children, especially for those who are not so
comfortable with just entering kindergarten and do not understand and are not
comfortable with some of the steps, such as, washing hands, hanging clothes, moving
chairs, etc. These special needs children are well guided by visual pictures of
kindergarten life.

Fig.34  One day flow chart card

This non-verbal communication of pictures helps children to be willing to initiate
expression and protects their desire to communicate. In teaching everyday life,
protecting children's desire to communicate is more important than their learning to
express themselves with words.

* New student welcome party and star moment

New student welcome party
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When a child is going to the new environment of kindergarten, the kindergarten will hold
a welcome party for new students. Before entering kindergarten, the kindergarten will
visit the child's home according to the information provided by the parents, and take
pictures and record videos of the child's daily life, especially the special places, and
finally make a PowerPoint.

After that, before the special needs child arrives, the teacher will show a PowerPoint to
introduce information about this special child. For example, this child likes to hold a doll
in a quiet corner, he is small, walks unsteadily, and may fall easily when walking.

When all the information has been introduced, the teacher will guide the other children on
what we can do for this child when she arrives.

- This is when the children started to think about what they could do for this special
child. For example, the washbasin was very high, so they brought a ruler to measure it,
and then according to the height of the special child, they found large blocks from
outside and put it in front of the washbasin, so that the child could wash his hands
independently. They can also go to the toilet together and hold hands when they walk to
protect them from falling down. The children can learn to use their brains and learn the
ability to help others.

- New student welcome parties are not reserved for special needs children, also for
every child who enters kindergarten. At the beginning of the new school year, children
introduce themselves to all the children(Figure 35) , or ask their parents to introduce
themselves.Children influence each other and learn from each other.
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8 https://www.weibo.com/gisehuahenan?tabtype=feed
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Star Moments

Every child can be a star. The star moment is when the teacher picks one child in the
class each month and everyone sits around and each talks about what the child likes,
what she's good at and what I've learned from her(Figure 36).

* Teaching evaluation, assessment for each child, and overall classroom planning

The plan is developed by assessing each child in the class. The average children have
more common needs, so the kindergarten makes a big plan, after which an individualized
plan is created based on the overall plan for the average child combined with the
individual needs of the special children to support the kids' learning together.

In other words, "same activity, different learning objectives."

For example 1, learning the song -” Little Doll Fell Down”.

Different children have different learning goals in this activity. The goal for normal
children is to learn to sing the song, feel the melody of the song and be able to create
movements. Special needs children are different depending on the individual, some
understand the lyrics; some like to walk back and forward, so they can participate in
creating actions with the group and sway with the music; others are relatively strong in
their abilities and can sing along with other children.

In kindergarten, children also learn more than just a lesson; they learn all day every day of

their lives.

For example 2, learning the number”Three”
one of the special needs children has a learning goal of matching numbers up to three

8 https://baijiahaoc.baidu.com/s?id=1757214724883656556&wfr=spider&for=pc
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and this child is very active. The kindergarten teacher would have this child hand out
tableware. In the process of handing out tableware, the teacher would show the number
3 and the child would take out the corresponding bowl and plate. In this way, the child
learns to make pairs.

Through such service goals and implementation plan steps, Qisei Flower Kindergarten
has become a leader of integrated education in Henan Province, and with the promotion
of Qisei Flower Kindergarten, the Henan Provincial Government started a kindergarten
integration pilot in 2014. As of today, there are 182 pilot kindergartens in Henan province,
covering 158 counties and cities in the province(Figure 37), and they are also starting to
be promoted in primary and middle schools on a trial basis.

A A 1820
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As a result, inclusive education is a process that respects differences, removes barriers,
and is an excellent example of service design for disadvantaged groups in China that has
been successful.

8 http://inclusion.org.cn/Focus %20News/rongheshidianyuan/?id=26
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4.2.2 Beijing Lizhi Rehabilitation Service Center

From the original old concept, management. Change to a new concept and
management.

Beijing Lizhi Rehabilitation Service Center(Figure 38) was established in 2000, is a
non-profit organization.®

service concept : "equality, respect, trust, care, pragmatism and innovation", practices
and promotes the mission of independent living, and creates a better vision of "making
decisions for oneself" for people with disabilities.

Target User: mentally challenged and elderly people over 15 years old.

Services: Independent living service, independent study service, independent work
service, independent leisure service, community-based vocational service, stable
vocational service, vocational rehabilitation service. In other words, it provides free living
services for adult mentally disabled people.

8 http://260780230.cn.gongxuku.com

¥ https://baike.baidu.com/item/dL i = & X AIE A /7542114 2fromtitle=dL T RIS B H0
&fromid=169259758&fr=aladdin
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In 2010, the official statistics of China Disabled Persons' Federation®, there are 11.97
million mentally disabled people in China. Mental retardation refers to the developmental
period (from conception to the age of 18) when intellectual functioning is significantly
lower than normal, accompanied by deficits in adaptive behavior, including autism,
cerebral palsy and Down syndrome disorder.

Before 2013, Lizhi was an institution that used the traditional residential service model.
All mentally challenged people lived together in groups, and because of the lack of
quality of life, mentally disabled people were prone to emotional turmoil, creating
outbursts and other emotions that led to fights, sleeplessness, and glass smashing all
over the institution, like in the movie "One Flew Over the Cuckoo's Nest". Almost all the
mentally disabled people said “I don't like it”, then as a service organization they started
to prepare for the transformation.

Therefore, after 2013, Lizhi became a rehabilitation center with a focus on people
services.
Specific service measures:

* Start with the name”Xin Qingnian”and “Assistants”

The society calls the mentally disabled "slow flyers" and "snails", and the mentally
disabled call the service providers and staff "teachers". However, mentally disabled
people do not like these names and feel that they are not treated with respect and
equality. Therefore, Lizhi named the mentally disabled people living here as “Xin
Qingnian”, which means young people who live with heart, and named the service
providers and staff as "Assistants". To satisfy the emotional needs of people with mental
disabilities.

* Self-directed living

The mentally disabled person is easily agitated and always makes demands by making
trouble, and this is also caused by the same model of family, staff and the person. It is
often the case that the mentally disabled person does not know how to do anything and
we arrange everything for them, but this mode often brings bad results. There is no real
service for the person, thinking in terms of his needs and thoughts.

So mentally disabled people from being arranged to live their lives and forced to do
something every day with no freedom changed to being able to arrange their own lives.
and do dream interviews and let them speak their minds like normal people. And they
can choose the time, place and people they want to attend to have a chat conference.

8 https://www-current.cdpf.org.cn
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- Dream Interviews.

Let them speak their mind(Figure 39). And they can choose the time, place and who they
want to participate in a chat conference.
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Each person with a mental disability can make his or her own plan, as well as choose
between an individual plan of action alone and a plan of action for a willing group(Figure
40). Based on these plans, the agency service staff will make arrangements according to
the plans and the service staff will follow the implementation of the plans. The plans are

generally created using pictures from which the mentally challenged person can choose
the activities she likes.
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Each week on Friday the schedule is posted for the next week and everyone has a
different idea of what they want to learn and explore outside the community(Figure 41).

Fig.41 From being arranged to self-arrangement

* Familiarization with the environment

At the service center, mentally disabled people will learn some professional courses ,
such as buying things and other common scenarios in life. But the previous
familiarization course is all about simulating the society in the center, and going to
simulate training in a closed scene.

For example, if you want to cross the street, you have to simulate a traffic light, and if you
want to teach the etiquette of riding a bus, you will simulate a bus. One time when | went
out to explore the bus, there were many problems such as forcing people to give their
seats to themselves, so through a lot of training and teaching, they found that mentally
disabled people would still encounter many problems in the real environment.

- Simulating society is not the same as learning social planning; they need real
community exploration.

85



Hao, a mentally disabled person, who was supported by the service center to take the
subway, go to the Red Brick Museum, and go shopping in Dazhalan according to the
plan he made, was very happy and successful(Figure 42). Thus, it was found that
independent living is not a matter of ability, but of familiarity with the real social
"environment".

* Accommodation scenario change

Through the previous dream interviews, many mentally disabled people expressed their
wish to go out for living, feeling that it is too noisy and too many people inside the
institution."l don't like it, | want to live in the community with my little sisters inside the
institution. "(Figure 43)
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The previous rehabilitation center had all the living places and scenes happening inside
the center, the mentally disabled people couldn't come and go as they pleased, and
every time they went out of the rehabilitation center, they had to have a strict plan and
management. This kind of life caused most mentally disabled people to stay together and
want to go out, but when they actually went out, they were afraid to go out and didn't get
much exercise and change. The service center has since changed this approach,
allowing them to live independently in the community instead of in an institution, and
establishing independent living centers in the community.

Community Living Process for the Mentally Disabled:

- The "Assistant" accompanied the "Xin Qingnian" and his parents to see the house,
choose a roommate, and then move in.

- In the beginning, the "assistant" will help him/her to get familiar with the surroundings,
make a life plan, and implement the division of labor.

-Then, based on the service center's assessment, they will retrain the "Xin Qingnian" in
areas where they are weak in independent living.

- If the assessment is good, the "Assistant" can be released, leaving the "Xin Qingnian"”
to live independently. (The service center has set up autonomous living centers in
the same community as the “Xin Qingnian”residence, thus providing easy access to
some emergency situations.)

Nan and her little sister moved to a house in the community and had two service workers
to help and support them in making community connections. They returned to the
service center during the day to learn and participate in activities, and finished their
activities in the evening to buy groceries for cooking at home, starting a two-year period
in which the staff supported them to move back and forth to the community every day,
while supporting them to explore the community environment, to master resources, to
establish a rhythm of life, therefore to help them plan their lives and develop
bookkeeping each week, and to live their lives in a good way(Figure 44).
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Since they are living independently in the community for the first time, they need to get
familiar with each other. After that, the support will be slowly reduced according to the
assessment and their autonomy status, so they can go to the movies and eat on their
own(Figure 45).

* Help them find jobs

At present, people with mental disabilities have very few opportunities to find jobs,
basically in the types of housekeeping, kitchen helpers and delivery workers.

What can they do to help them find jobs?

Before looking for a job, interviews are conducted with interested people who have
mental disabilities to fully understand the individual's employment intentions as well as
past experience and strengths, etc. The service center integrates this information and
consolidates it.

Then, they help to match the potential employers, assist the mentally disabled person to
create a resume and sign an employment contract. In the first 1-3 months of their
employment, Lizhi help them understand the workflow and develop good workplace
habits and attitudes, also help them find natural supporters in the workplace, such as
their bosses, supervisors, and colleagues who are more accepting and have good
relationships.
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When all the support is established and complete, Lizhi service staff can temporarily quit
helping, and slowly go from once a week to once a month to return phone calls, and if it
is stable for more than six months, it means the employment is successful.

At present, Lizhi has successfully supported more than 90 mentally disabled people to
find jobs(Figure 46).

Through the changes in the service programs of the rehabilitation service center above,
more and more mentally disabled people can live autonomously with other companions
now, and the environment is getting better and better, they learn more and more things
independently, so they can live independently like normal people, instead of needing
care at all times.

The service center has also set up a special work center to help "Xin Qingnian" who are
living independently and have the desire to work, in order to help them achieve a truly
independent life.

Lizhi did what they expected in the beginning, which is that one day mentally disabled
people will have the opportunity to choose living away from home or living with his
companions. So that he has his life and his parents have their lives, only for his family to

be there when he needs help.

This is true service design changes lives.
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4.3 Summary of cases

Through three different cases studies about disadvantaged groups, we can find that
disadvantaged groups do have a lot of pain points in their lives, and these pain points
have different impacts on their lives, learning and other aspects.But through their
scenarios, user analysis, etc. also through different ways, such as intelligent products,
service design and other methods to improve or even change their living conditions,
improve their quality of life, to achieve the real elimination of barriers(Figure 47), so that
design serves the population, design brings convenience to life, design produces greater
social value.

Fig.47  Children with mental disabilities and normal children play games together at Qisei Flower Kindergarten"

8 https://baijiahaoc.baidu.com/s?id=1757214724883656556&wfr=spider&for=pc
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PART THREE

The Study of the Chinese Healthcare System
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Fig.48 Hospital elevator scene at the First Affiliated Hospital of Zhengzhou University, Henan Province
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5 Examines and analyzes the current state

of Healthcare specific in China

5.1 Analyze and summarize the needs of the disadvantage

groups in Healthcare

Through the previous research on the five important characteristics of China's
disadvantaged groups and related population categories. The next step is to understand
their needs and make relevant designs according to their needs to solve these pain
points, which is the focus of this research.

Therefore, the target objects of this research to find the conditions of the relevant
disadvantaged groups are 124 people.

According to the disadvantaged groups their own situation, age, social and other factors,
the target group of this research, classified by these factors, divided into 4
categories(Figure 49):

* Children:

Age Range: 5-10 years old
Number: 30 people

* Disabled (Includes psychological and physical) :

Age Range: 16-27 years old
Number: 14 People

* The elderly

Age Range: 61-72
Number: 35 people
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* The patient(inclede Pregnant women)

Age Range:28-68
Number: 45 people.

AN
4 60
The elderly Children The Disabled The Patients + 50
40
Numbe) 35 30 14 45 30
20
Age 61~72 5~10 16~27 28~68 I | ¢ 10
<+ *> + * * *> *
A8 70 60 50 40 30 20 10 O
Total: 124

The Elderly

Children

Then, according to the methodology, the questionnaire was selected to facilitate the
quantitative analysis in the early period and to derive most of the needs for
disadvantaged groups. The questionnaire questions were set to a number of 38, a
number of 124 participants, and 124 valid responses were collected.

The purpose of the questions was to get to know the real conditions and needs of the
disadvantaged groups.

For example, one of the questions was "If you were to classify your life into 4-5
categories according to situations (types of things that happened most frequently), give
the percentage of your overall life in each section and give reasons."

Then we can observe through the 124 questionnaire answers that a large percentage of
the lives given to all disadvantaged groups are Healthcare, even though they are in
different categories of people, different ages, and other completely different conditions,
but the common and large percentage is Healthcare(Figure 50).
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Finally, the whole research was summarized and analyzed, finding that most of the
disadvantaged groups have raised concerns about healthcare and inconvenience, etc.
Furthermore, they can hardly live without healthcare, such as the simplest medication,
injection and then rehabilitation training and eventually they need to be in hospital all year
round.

Therefore, healthcare basically permeates most of their lives, and combined with the
analysis of different user profiles in China from 2021, as well as the new Covid-19 starting
in 2019, all these situations can help us to analyze the needs of disadvantaged groups.
So | can conclude that the common need of disadvantaged groups is health care by
combining this research.

5.2 Current status of Healthcare in China

In China, The healthcare service system that covers both urban and rural areas consists
of hospitals, primary health care institutions, and specialized health
institutions.?’According to data from the National Statistics Bureau®', at the end of 2019,
there were 1.01 million medical institutions in China, including 34,000 hospitals,

0 https://tv.cctv.com/2016/08/23/VIDAShHHfWeYifHpn4SXtvLp160823.shtml

9 https://data.stats.gov.cn/easyquery.htm?cn=C01
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accounting for 3.4%; 959,000 primary medical and health institutions, accounting for
95%; and 17,000 professional public for even institutions, accounting for 1.6%.

With the fast development of the economy and the importance of health for the
population, combined with the large population in China, as of late 2019 before the
Covid-19.The total number of Healthcare institutions for the whole year is 8.52 billion
people®?, and the rapid rise in the number of consultations has prompted China's
healthcare institutions to maintain high growth in hardware facilities such as, for example,
hospital beds. By the end of 2019, there were 8.92 million beds in Healthcare institutions
in China, including 6.97 million in hospitals and 1.38 million in rural health centers.

As China's public healthcare management system is still incomplete, there are problems
such as high healthcare costs, low access, and low coverage that affect people's
livelihood. In particular, the "inefficient healthcare system, poor quality healthcare
services, and difficult and expensive healthcare" are the main concerns of the society.

Problems such as overcrowding in major hospitals, lack of interest in community
hospitals and complicated procedures for patients are caused by poor healthcare
information, polarization of healthcare resources and lack of medical supervision
mechanisms.

Especially, as China is officially entering the aging society, the proportion of people over
60 years old is increasing year by year.

The seventh national population census bulletin *shows that the proportion of people
who aged 65 is 13.5% in China , up 3.8% compared to 9.7% in 2013, and the trend of
population aging will continue further in the future. With the aging population, this
number is still on the rise. In terms of incidence rate, the older the age, the higher the
incidence rate, especially for those aged 65 years and above, the two-week incidence
rate is as high as 465.9%%.

Before the COVID-19, as people's standard of living is getting better and better, the
quality of life is improving, and human life expectancy is increasing.

9 http://www.gov.cn/fuwu/zt/ylws/index.htm
% https://data.stats.gov.cn/search.htm?s=% A\ [

% http://www.gov.cn/fuwu/zt/ylws/index.htm
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The chronic disease is currently the most important issue and the biggest challenge for
healthcare,”® and we can find through the literature review that many studies are
currently using EBCD (experience-based co-design),Co-innovative design using past
experience and with the user in focus. But with the Covid-19 epidemic outbreak in 2019,
the fading infectious diseases are back on our horizon, so the new challenge in the
healthcare arena will be the combined control of infectious and chronic diseases as the
Leading prevention(Figure 51).

COVID-19
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Therefore, the current state of healthcare and the current state of China's healthcare
system are combined to study, analyze the problem areas and design interventions using
service design. While the Chinese healthcare system is improving as a result of economic
development and healthcare system change, there are still many problems, especially
healthcare overload concentrated in large public hospitals, and multiple problems such
as asymmetric healthcare information, so the current situation of different types of
Chinese healthcare systems is analyzed in detail.

5.3 Service Design in Healthcare

Service design as a collaborative and creative approach focused on achieving new types
of value co-creation among participants.®Therefore, it is very appropriate to use service
design to solve existing healthcare system problems in China.

% Sangiorgi, Prendiville, Jung and Yu, 2015; Cottam & Leadbeater,2004
% \Wetter-Edman et al., 2014; Ostrom et al., 2015
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Existing service design analyses of healtcare, they divided into three areas® (Figure 52).

* Chanlige

It is include namely long-term healthcare, aging, social interaction and support,
environment and lifestyle,non-communicable diseases, wellbeing and mental health,
active life/living.

* Trends

It is include self-care or health management, person-centric healthcare, holistic
healthcare, community healthcare and preventative healthcare.

* Chance

It is include health communication, prototyping, co-design, evidence-based design,
digital design salutogenic design and holistic design.

4 \
Emerging
Trends

* Long-term healthcare * Health

* Agei communication
Ee_”‘g = fab- * Prototypin

'.Soaal . care/management VIP g

interaction/support » DeisB e * Co-design

healthacre

Challenges Opportunities

According to the current state of healthcare in China, there is a serious imbalance in the
distribution of resources , We should more focus on public healthcare service
system.*®Because the public healthcare system is currently the choice of more than 80%
of the Chinese people.

% Tsekleves & Cooper, 2017
% Sangiorgi, Prendiville and Ricketts, 2014
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The same, i found the table®(Table 7). According pre-existing diseases and Preventive
measures, we need use new healthcare Service design leading a health lifestyle.

SERVICE DESIGN
AS A SKILLED
CONTRIBUTION

SERVICE DESIGN AS
A PEOPLE CENTRED,
CREATIVE AND
SYSTEMATIC PROCESS

SERVICE DESIGN AS A

PEOPLE CENTRED AND

COLLABORATIVE MIND
SET AND APPROACH

Procurement

Chosen for their skills
le.g. user studies

and engagement,
co-design, visual or
creative skills)

Chosen for their
process and
organisational fit

Chosen for their
approach to change and
innovation

Well defined and
output oriented

Oriented toward
outputs; focused on
developing/improving
an offering

Open and exploratory;
focused on developing/
improving an offering

Open and exploratory;
focused on learning a
new way of doing things

Contribution to
NSD

Initial stages of NSD
[e.g. research and
design activities)

All main NSD stages
toward implementation

All main NSD
stages toward staff
independence

Design outputs

Distinct designed
deliverables

Work in progress
documents and
prototypes

No definite deliverable

Innovation
outcomes

Changes are informed
by design contribution

Changes are led by
design process

Change is enabled
through learning

Designers / Client
relationship

Table.1

Separate processes
with distinct roles

What Service Design can do for us

% Sangiorgi, Prendiville, Jung and Yu, 2015

Collaborative
processes led by
designers

Integrated and
emerninn nroracsoc

(Source: Sangiorgi, Prendiville, Jung and Yu, 2015)
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5.4 Research and analysis of the current Chinese Healthcare
system

5.4.1 Large general public hospitals

The large general public hospitals are the main part of China's healthcare service
system.'® Chinese Minister of Health "Chen Zhu" said: "The public hospital is the main
part of the public service, to solve the basic healthcare, to relieve the difficulties of the
people to see the doctor, the contradiction problem is more concentrated.To strengthen
its public service, we must reverse the trend of over-emphasis on hospital income
generation and make it a basic healthcare service platform for the public to treat major,
serious and difficult illnesses."

There are 3 levels of public hospitals in China:

* Level 1 is community hospitals;
* Level 2 is county (regional) hospitals;

* Level 3 is city hospitals.

We first study large general public hospitals, so we study level 2 and level 3 hospitals in
this case, which are county ( regional) level and municipal level hospitals. By the end of
2021, there were 3,275 tertiary hospitals (including: 1,651 tertiary class A hospitals) and
10,848 secondary hospitals.'’

According to the "Statistical Bulletin of China's Health and Health Development in
2021",'% the total number of visits to healthcare institutions was 8.47 billion, an increase
of 730 million (9.4%) over the previous year, and the average number of visits to
healthcare institutions by residents in 2021 was 6.0.

%https://baike.baidu.com/reference/129255/06171Vn32JFb6d3JzQy2DgsxIm_Zgn2tONmWILpSmENC
P_-W4l097cVIishM6tC4s_JFUre3xPAVIUUQEHOePU9uvbVHF-8D7WgbHIb-A54e5Z00

91 2021 China Health Development Statistics Bulletin ,From Chinese government website.2022.

102 Statistical Bulletin of China's Health and Health Development,2021.
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Among the total number of visits in 2021, hospitals had 3.88 billion (45.8%) and primary
healthcare institutions had 4.25 billion (50.2%).

We can find that hospital visits account for half of all visits, and the number of visits to

large general public hospitals is 3.27 billion, accounting for 84.2% of total hospital visits.
In other words, 3.27 billion visits were made to large public hospitals(Table 2).

#5 ZEMEETRS TR

L5 LITATI LA ABRAYE (A

20200 | 202 2000 | 202
BT PAENME 77.4 84.7 23013 24726
BB 332 38.8 18352 20149
AIIER 27.9 32.7 14835 16404
REER 53 6.1 3517 3745

EfEE:

=H/ER 18.0 22.3 9373 11246
—HRER 11.6 12.5 6965 6890
—RER 2.0 2.2 1117 1120
BRI PANM 412 42.5 3707 3502
oAty 3.0 3.4 953 085
Gt FEAETIEENM 18.2 19.3 3569 3820

Therefore, we can find that the majority of Chinese people prefer to visit large general
public hospitals based on the data given by the government, and even more than 50% of
these diseases can be solved in community hospitals (level 1 hospitals), but the number
of visits to community hospitals in 2021 is only 220 million, which is 6% of the total
number of visits. The fact that a large number of people who need to visit a doctor will all
choose a large general type of public hospital leads to a number of problems.

Large general public hospitals are generally structured using a three-part structure in
China.
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_-W4l097cVIishM6tC4s_JFUre3xPAVIUUQEHOePU9uvbVHF-8D7WgbHIb-A54e5Z00
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Divided into :

* Inpatient Department,

* Outpatient Department

* Medical technology:Logistics and Emergency.

Outpatient and inpatient settings are on both sides, and medical technology is in the
middle. Some doctors are in charge of diagnosis in outpatient clinics, some are in charge
of blood draws and tests in medical technology departments, and some check in
inpatient departments, while patients transport themselves on this industrial assembly
line, they need to run back and forth which wastes a lot of time.

Field Research:

The survey research is based on the " First Affiliated Hospital of Zhengzhou
University", which is the largest general public hospital in Henan Province (Figure 53)
Also the largest hospital with the largest number of patients in central China. The hospital
currently has three different campuses in Zhengzhou- the city where it is located. The
purpose of the different campuses is to alleviate the pressure on the hospital and to
implement a patient triage orientation.
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This thesis analyzes the hospital district that currently has the largest number of patients
among the three hospital districts.

This hospital area has 12 buildings (Figure 54), Inpatient Department has 6 buildings,
Outpatient Department has 2 buildings, Medical technology:Logistics and Emergency
has 8 buildings.

It can be found that the overall distribution of the hospital area is complicated and there
are too many buildings.
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Fig.54 Plane Graph(The First Affiliated Hospital of Zhengzhou University)

Then we look at one of the inpatient units(Figure 55), which has 27 floors and can also
accommodate 10,000-13,000 people at the same time, with 12 escalators and 17 direct
elevators in the building.
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Fig.55 Inpatient Ward 1 (The First Affiliated Hospital of Zhengzhou University)
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We took out the floor plan (Figure 56),0f the whole hospital area, we can find that not only
Inpatient ward 1 has so many floors, but each building has many floors, and Outpatient
ward 2 is also divided into two north and south buildings, each side building has 28 floors,
which means that the floors of the north and south buildings are totaled to 56 floors, and
there are two other buildings also divided into north and south buildings, as well as a
ward building of 22 floors and a ward building of 4 floors.
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Therefore, we can see that the structure of the building is extremely complex and widely
distributed, and it is necessary to go back and forth to multiple places to visit the doctor,
and it is difficult for the patient to distinguish the route, it is easy to get lost and not find
the place they want to go.

When we walked inside the outpatient building or any of the buildings in the hospital area,
we found a large number of people gathered there (Figure 57). Especially at the elevator
entrance, even though there are 27 elevators in Outpatient Building 1, there are still a
large number of consultation patients gathered in front of the waiting elevator entrance.
Because there are more floors, the direct elevator is relatively faster than the step
escalator, so most of the patients of high floors will directly choose the direct elevator,
which is divided into single and double floors and full floors, so as to enhance the

efficiency.
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All areas of the hospital have a large number of seating and waiting areas, for example,
the outpatient clinic building 1, each floor has roughly 56-65 seats placed, but due to too
many patients, hardware facilities are limited.so that many patients in the long run, there
is still no place to rest, can only choose to stand or sit on the ground waiting(Figure 58).

Every floor has
56-65 seats
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L
S100|4 /2

A Vv 4

Seat

There is basically an exhibition area on each floor of the hospital, where a wide range of
diseases and related information are displayed on the walls(Figure 59). However, the
acceptability of the content of the pictures does not take into consideration the real
needs of the patients, whether the information will increase the pressure of the heart after
a long wait, especially some pictures are not suitable for an excessive exhibition, and the
content is relatively hideous, which may cause discomfort of the patients. And the text
part is generally relatively academic in language, the ordinary patients may not have the
means to understand the meaning of these words.
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Because of the possible discomfort and the difficulty of understanding the content, the
general consultation patients will choose not to read these information, which will lead to
some effective information missed. Originally these positions belong to the central
position, should be placed in some effective information to remind patients or achieve
the effect of science information, but the content is not attractive enough and easy to
cause disgust, resulting in these positions are not playing a better value.

a | Position is important, but the display
~ | content is not attractive enough

and easily cause discomfort

?‘:‘-
% Show pictures that are too real

Stomach Ulcer

1. Excessive display of negative information.
2. The language is too academic, with many
rankings, and not easy to understand.

Fig.59 Too much pathological information, Cause psychological discomfort

After all the field research,| made an experiment.

Experiment : "How long it takes from registration to finding a doctor"(Figure 60)
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* Experimental site:
The First Affiliated Hospital of Zhengzhou University
* Experimental purpose:
Time spent from registration to final arrival at the hospital office
* Experimenters:
- the general population

- disabled people in wheelchairs (Use wheelchairs size: 41-43 cm)

Time: S5iminutes

Determine the visiting Departme

Register

Find the floor Find the Department Find the doctor

I | I |
1.Find the location of the department and determine the locatigfontinue to line up and wait for
2.Wait in line for the elevator, the number to be called.
3.find the corresponding department.

To much information, the route is too long to get lost

Time: 1Hour23minutes

Find the floor Find the Department Find the doctor
I I l I

Determine the visiting Department 1.Find the location of the department and determine the locatighz ontinue to line up and wait for
Realst 2.Wait in line for the elevator, more long time because wheelchaihgig@mber to be called
egister

3.find the corresponding department. Must be 2 people

To much information and ways, twice difficult than normal people

Fig.60 Routes for general public and disabled wheelchair users
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* Experimental results:

Through two different experiments, we can find out. The first visit to the doctor's office
took 51 minutes from the beginning of registration to the end of the visit, especially for
the average patient with normal behavior.

Patients in wheelchairs take much more time, 1 hour and 23 minutes, nearly twice as
long as the average patient. This is particularly inconvenient for the disadvantaged, not to
mention the different parts of the visit, such as the examination, the waiting, and the
injection, which take a considerable amount of time after the doctor's visit.

However, disadvantaged groups are themselves at a disadvantage to the general
population for various psychological or physical reasons, and visiting the doctor as well
as health care accounts for a large part of their lives as seen through the previous
research, so we can conclude that the current large general public hospitals for
disadvantaged groups,to much information and ways,twice difficult than normal people.

Here is a summary of the pain points that exist in some large general public
hospitals(Figure 61).

PAIN POINTS

“The disadvantaged group will twice difficult than normal people”

“The actual number of outpatient service far exceeds the designed
number”

“The building structure is complex”
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5.4.2 Small and medium-sized clinics and community hospitals

* Small and medium-sized clinics

Clinics, also known as consultation clinics, medical clinics, health clinics, and medical
offices.Generally a private practice, clinics play a significant role in our country. Due to
the large and non-uniform distribution of our rural population, large hospitals cannot
satisfy such a large number of rural people in a wide distribution area. Therefore, the
promotion of small clinics is both cost effective and beneficial to the people.'®Most of
the clinics are specialty clinics, such as internal medicine, dentistry, Chinese
medicine,Pediatrics and are mostly named after doctorss(Figure 62).

Because of the medical qualifications and medical conditions of small clinics, most
clinics are named after individual doctors and the specialty of this doctor determines the
specialty of this clinic, for example, if this doctor specializes in pediatrics, it is usually a
pediatric clinic.

Medium-sized clinics are larger than small clinics and are generally equipped with 3-5
doctors and have more types of treatment, but because of the limitations, there are
generally more internal medicine, Chinese medicine and dentistry.
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1% Sichuan Provincial Health Department on the forwarding of the "Ministry of Health on the issuance of
the "basic standards of clinics notice" (04/17) . Sichuan Provincial Health and Family Planning
Commission. 2010-10-25
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The clinics are generally between 40-100 plane meters in size and are not large(Figure 63).
The clinic is divided into three rooms: consultation room, treatment room, and disposal
room, which are separate spaces and have at least one licensed physician.

The four rooms of the clinic are: consultation room, treatment room, pharmacy, and
observation room. The four rooms are required to be set up independently with
reasonable layout.

Due to the large number of clinics, they are closer to home, but the number of patients
seen is less.

Therefore, the doctor-patient relationship is close, each patient is allocated a long
consultation time, the doctor can help the patient to examine carefully and can get more
attention.

Also, the clinic is usually seen by a single doctor, so there are not as many interns or
patients in the queue as in a large hospital, so there is a relatively high level of privacy
and the consultation time can be arranged based on individual time.

* Community Hospitals

Community hospitals mainly provide public health and basic healthcare services to
community members and are characterized by public benefit, not for profits. Some are
under national ownership and some are under individual ownership, but their essence
remains the same. Community hospitals belong to the same community health service
institutions. The purpose of establishing community hospitals is to hope that the people
in the community and nearby can directly in the doorstep of medical treatment to resolve
the disease, without having to run to a large hospital far away. However, only 2.1% of the
patients who choose hospitals in the research report will choose the community hospital
in front of their homes.
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The community hospital is mostly a stand-alone building, which aims to solve the
problem of difficulty in accessing medical services and alleviate the pressure of hospital
visits. It is advocated that minor illnesses do not leave the community and only major
illnesses go to the hospital(Figure 64).

Most people think that a community hospital is just a place to see patient with a cold and
get a few pills. However, in many community health service centers, three health care
services are offered at the same time: outpatient, inpatient and family bed.

When you walk into a community hospital, the environment is same like the large
hospital.

Some are even basic social health insurance point, also can receive 200 outpatient
clinics every day, the inpatient department has 50 beds, and the same as the Large
hospitals, with single, double, triple and multiple rooms.moreover, each room has a
separate bathroom, there are TV and air conditioning, but the cost is much cheaper than
the large hospitals.
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The average total cost of a family bed is about 50 Chinese Yuan per bed per day, which
is only 1/4 of the cost in large hospitals, and the starting line of medical insurance in
community health service centers for employees is 500 Chinese Yuan and for retired
people is 350 Chinese Yuan, which is popular among community residents, especially
the elderly, the disabled and the chronically ill.

Even community hospitals can provide services at home. The community hospitals follow
the principle of "small illnesses in the community, big illnesses in the hospital, and big
illnesses back to the community after discharge".

Common and frequent minor ilinesses can be treated in community health services, while
major illnesses are referred to major hospitals above the second level, while chronic
illnesses diagnosed in major hospitals and rehabilitation after surgery can be transferred
to community health services, which is convenient and can save medical costs.

5.4.3 Pharmacies

Pharmacy(Figure 65)is a comprehensive service place that integrates management,
technology, operation and service. '®Pharmacies must not only ensure that accurate,
quality-qualified medicines are provided to patients, but also that they are used safely
and effectively to ensure that medical costs are more economical and reasonable.

The pharmacy mainly sells western medicine, Chinese medicine, herbal medicine and
other kinds of medicines to make convenient for the people to buy medicines in order to
benefit people's health. Pharmacies are also responsible for planning and budgeting,
receiving and storage, issuing and storing medicines, and statistical reimbursement of
medicines(Figure 65),

195 https://baike.baidu.com/item/#; J5/11047302?fr=aladdin
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Chinese pharmacy is a characteristic of Chinese pharmacy,lt is the medicine used in
Chinese medicine, of which plants are the most common, but also includes animals and
minerals(Figure 66).

There are medicine cabinets in the Chinese medicine room, which are arranged in
different categories according to the medicinal properties and categories of Chinese
medicine; there are also places for making and processing Chinese medicine.

Fig.66 Chinese medicine counter at the pharmacy

The basic work of the pharmacy is divided into three categories:

- Dispensing room work (responsible for the dispensing of Chinese medicine according
to the prescription of the pharmacist).

- Preparation room work (generally for the preparation of Chinese medicine).

- Medicine supply and storage work.

Chinese pharmacies also have a special feature is the doctor consultation(Figure 67),
usually mostly for Chinese medicine.

Large pharmacies will have special different kinds of Chinese medicine doctor shifts,

help to consult the patients to take the pulse to prescriptions, with a doctor's license and
Chinese medicine prescription right, convenient and simple to see and take medicine.
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Fig.67 Chinese medicine doctor consultation in the pharmacy

5.4.4 Online Healthcarel platform

Online healthcare, which is also known as Internet healthcare, refers to online healthcare
services based on information technology such as the Internet, including consultation
guidance, online booking and online registration before consultation, online consultation,
remote consultation, electronic prescription, health consultation, disease prediction and
remote monitoring during consultation, as well as online payment, medical insurance
reimbursement and medicine delivery after consultation.

In recent years, China's Internet medical market has grown rapidly. In 2021, the market
for China's Internet healthcare market reached 223 billion Chinese Yuan, up 43.87%
year-on-year, and in 2022, the market for China's Internet healthcare industry will reach

309.9 billion Chinese Yuan.'%®

The operation mode of Internet healthcare in China is mainly three types :

Telemedicine, Internet consultation and Internet hospital.

1% https://baijiahao.baidu.com/s?id=1749840729584282059&wfr=spider&for=pc
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One of the most categories is currently mostly applied to the hospital pre-registration
payment and other business, remote consultation between hospitals and hospitals,
consultation and treatment.

Relatively or auxiliary operations, and generally serve large general public hospitals,
which are Large hospitals, the scope of services is narrower.

Another category is the rapid development of the Internet in China since 2014, when

online shopping and payment platforms gradually grew like crazy and entered a high
peak in 2018.

As aresult, a large number of healthcare service network companies were established at
this time, but the final orientation was basically all online B- or C-side medication sales
platforms, which did not combine the existing types of healthcare, but instead caused a
great impact on offline pharmacy sales.

The companies on the picture( Figure 68). are all currently the largest healthcare internet
platforms in China, as well as their main business profiles and when the company's stock
was listed, which shows that they are all ultimately oriented towards the sale of health
products or medicines, etc
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5.4.5 Home Care

Home care'”’, mainly refers to the care of body temperature, pulse, respiration, blood

pressure, pupils, etc. The changes of these vital signs reflect the improvement or
deterioration of the disease. Therefore, disease observation is the key element of basic
nursing care. In addition, the changes of skin mucosa and the color, amount, nature and
frequency of vomit and stool must be noted.

There are four main types( Figure 69):

- Medical care
@ Therapeutic care, such as fever reduction, infusion, oxygen, venting, draining
inflammation, catheterization and other care when using therapeutic means.

(@ Medication nursing, supervising patients to use medications, taking them
correctly, observing adverse reactions to medications, etc.

(® consultation care, such as the correct collection of laboratory specimens, care
when doing various types of examinations, etc.

- Life care
The content of life care is mainly to take care of the patient's cleanliness and hygiene,
such as hair washing, oral cleaning, showering, dressing, bedside assistance, finger
(toe) nail trimming, etc., as well as some necessary disinfection.

The improvement and recovery of any disease requires sufficient rest and sleep,
therefore, it is necessary to create a peaceful environment to ensure that the patient
has sufficient rest and sleep.

- Dietary care
According to the needs of patients' diseases and conditions, we make specific
meals for patients and arrange their diets scientifically and reasonably in order to
supplement sufficient nutrition and promote recovery of the organism.

- Psychological care

97 https://baike.baidu.com/item/Z i£ 3" #1/895207 ?fr=aladdin
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When a person is ill, especially some more serious diseases can cause different
degrees of psychological burden, fear and anxiety, which will affect the patient's
recovery. Therefore, reducing the patient's psychological stress is also one of the
elements of nursing care.

® Treatment care
® Medication care Medical Care

® Consultative care

Home Care

Dietary Care

At present, Chinese family care is generally divided into 2 types:

One is to ask professional caregivers to care, but the level of care is different, most of
them are simple life care,

The other is family members, such as children, couples and other care, is generally
limited to life care.

Therefore, the degree of professionalism is low and can only provide simple living care
and dietary care, while psychological and medical care is basically rare.

Even for caregivers, the degree of professionalism in the market is still generally low,

without professional healthcare knowledge, and more as a nanny to take care of
life( Table 3).
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L ] Representation degree, the more the better

Home Care Availability Professionalism Servers
Medical Care & @ Family
Life Care o000 @0 Famil).,r or
caregiver
Psychological Care ®e ® Family
Dietary care 'Y X ) @ zz:;g)i"f:;

Table.3

China Home Care Fact Sheet
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5.5 Summary - Building an Integrated Healthcare System

Currently, China's healthcare system is divided into five different types: large general
public hospitals, small and medium-sized clinics and community hospitals, pharmacies,
online healthcare platforms, and home care.

Through the analysis of the five major healthcare system platforms in China, we can see
that the biggest problem is the serious skewing of healthcare resources at present. Large
general public hospitals occupy nearly half of the yearly patient intake, and although they
continue to improve their intake capacity every year, their number determines a limited
reception capacity, and once exceeded, there will continue to be large hospital doctors
working at high capacity, community hospitals and clinics unattended, and patients have
difficulty seeing patients, long waiting times, and other problems.

For the disadvantaged, a large part of their lives may be related to health care, but now
the Chinese health care situation is very difficult for ordinary people, there is no
reasonable guidance, everyone flock together to large public hospitals, endure long
queues, fast access to doctors, difficult hospitalization, etc. Even less relevant measures
and design for the disadvantaged.

Then, based on the data from the Statistical Bulletin on the Development of Health Care
in China 2021 ( Figure 70), which maps out the number of available visits and the actual
number of visits for five different types of health care, we can very clearly see that there
are two types of health care that fall into the category of actual visits being much larger
than the number of available visits.

Available capacity

of Online 5 Number of

el Consultation consultatio
ns

Large gunarsl - Number of consultations

Available capacity of Number of
Pharmacy consultations

Available capacity of

small and medium-sized

clinics and commuriity anber ot
erifi consultations

Available Number of
capacity of Home consultations
Care
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The first of these is that large general public hospitals are seriously overloaded, with the
actual number of consultations being many times higher than the number of
consultations they can receive.

Another one is home care. At present, there are many people who need home care in
China, but there are very few professionals who can provide home care, which is
basically replaced by family members or ordinary nannies, thus not being able to meet
the standard of home care.

The other three types of small and medium-sized clinics, community hospitals,
pharmacies, and online medical treatment are larger than the number of available
consultations, resulting in a great waste of resources and unbalanced development of
resources, which is the primary problem to be solved.

Therefore, how to change the current situation of serious imbalance and imbalance of
healthcare resources, while helping the disadvantaged groups to better reduce
healthcare overcrowding and get better health care.

There is a need to establish a new, responsive health care system that combines the

resources of all existing health care platforms to better serve vulnerable
populations( Figure 71).

Pharmac
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PART FOUR

Design of an emotional interaction service system for disadvantaged people based
on the current situation of Chinese healthcare
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6 | Chapter Six

Healthcare Service System

6.1 Design of healthcare services
6.1.1 Research and analysis of existing healthcare systems
6.1.2 Persona of the disadvantaged groups
6.1.3 Service design opportunity points
6.2 Service design method for Healthcare system
6.2.1 Double Diamond
6.2.2 Service Design Blueprint
6.3 New Healthcare Eco-System
6.3.1 Building the system
6.4 Summary
6.4.1 Research on emotional Interaction Service system and Design for the
Disadvantaged Groups based on China Health Care Situation
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Fig. 72 Hearing impaired children enjoy reading books in the library.Photographer : Tan Yingxin

1% hitp://www.asia-photo.org/photo_view.asp?p_id=48615
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Healthcare Service System

6.1 Design of healthcare services

6.1.1 Research and analysis of existing healthcare systems

In Chapter 5, through the methods of continuous field surveys, user interviews and
experimental tests on large general public hospitals, small and medium-sized clinics,
community hospitals, pharmacies, online treatment platforms and home care, it can be
observed that these different types of health care platforms have the following strengths
and weaknesses in China at present( Table 4).

DIFFERENT HEALTHCARE
SCENARIOS

' Y4

ADVANTAGE

Close proximity, convenient

DISADVANTAGE

The doctor is usually available only at the bic
sharmacies, and the consultation time is
nited, and the doctor's professionalism is to

Pharmacy access to doctors, both
Chinese and Western medicir be considered. The same kind of medicine,
pharmacy pharmacies are profit-orientec
Small and The medical care available is relatively single
mall an i Close to home, convenient and and limited, with poor equipment and
medium (0 quick to see a doctor t, fewer medicine, and the
sized clinics KIDSCLINIC 1ali=m of doctors to be considered.
| Proximity, no need to leave the community LacK oF b oS AR .
Community Sies‘::;[ee;yc‘a‘r; B eadn ‘ancl‘ 1"1';;{:.3 of medical staff, less funding and less
hospitals certain quarantee to see a doctor. Guiprment
. (1] e i Hospitals have complex structures, slow access
Major pubulic 120 depaitme i, pictecsloniaktiooss times, long queues, complex information and
hospitals ] VG aqUIpmET: difficult access to useful information.
[ resources are too to
(5] 2 it Mery distinguish what is Minor
Online il andfast. you can check the diseases can be solved online, but
. ) % ; :
Consultation |_ —| relevant disease information problems still need to be seen Online and
offline medical care are not closely enough related.
I access to the Relatively types of , limited
Home Care (..’ ) doctor, to meet the needs of the disabled conditions of home medical ,and
ﬂﬂ‘? and other toseea relevant care knowledge
doctor among

MUTUAL RELATIONS

Pharmacies are connected to every
healthcare facility

Pharmacy
Home
Clinigs g
Gommiunity Online
Hospitals. Cansultation
Major Public
Hospital

Large public hospitals have the least contact

They are also all related to some degree, and pharmacy is essentially related to each of

these types.

The strengths and weaknesses of these different types of healthcare can help us to
quickly identify problems, to consider all problems in the context of the full range the
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types, and to consider the possibilities of complementary and alternative solutions
between these types in an integrated way, depending on the degree of their relationship.

| labeled each type of health care with a different color for my research and turned the 2
strengths and weaknesses of each type of health care analyzed into a square and made
a statistical table to converge into a graph( Figure 73).
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b ¢ L] 1 quantity of 2 !
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\ \ Y e
) \
L} [ \
i P -8 Pharmacy
~ Vi \
Al
° ’ \ ) )
Roge ol \ Small and madiumsized clinics
] L
Community hospitals
Major pubulic hospitals
Online Consultation
Home Care
All data from questionnaires and in-
STRENGTHS WEAKNESS depth interviews

The table clearly shows that pharmacies have the most advantages, while online medical
platforms and small and medium-sized clinics are the next. The most disadvantages are
found in large general public hospitals, as well as small and medium-sized clinics, and
the least disadvantages are found in online medical platforms and home care.

How to change these most problematic types into our design opportunities to

complement the types with more advantages is what we need to consider in the
following design approach.
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6.1.2 Persona of the disadvantaged groups

Persona'®

is a fictional persona that contains typical user characteristics based on a
deep understanding of real users and the generalization of highly accurate relevant data.
although Persona is a fictional image, the detailed description of the characteristics
embodied in each Persona should be real, and is based on real user data collected by

qualitative and quantitative research means such as user interviews and questionnaires.

The essence of Persona is a tool for communication, which helps different roles in the
project process to get rid of their own thinking patterns, immerse into the target user role
and think from the user's perspective.

By building Persona of representative disadvantaged groups, can help us better
understand the needs and opportunities of disadvantaged groups in health care. In this
research to build User Persona, the second questionnaire was used, including some user
interviews to get more accurate data to build User Persona.

A total of 231 questionnaires (80 from online and 51 from offline) were collected ( Figure
74), and user interviews were conducted with 25 of them.

[ ]
w w 231 Total number in the questionnaire

==)e
==)e

@ ﬁ
e ® o 0 , )

89 Elderly (including elderly people living

alone and those living with families)

® O ;
] 76 Children (age generally
w w w 3 years - 10 years)

8 offline and 68 online

[ ] @

5 3 Suffering from a major iliness or affected
by their own characteristics, such as
pregnant women

13 offline and 40 online
[ ]

1 3 People with disabilities and others

2 offline and 11 online

9 Lju H, Lu H, Ruan JH, Tian BQ, " Research on precise marketing segmentation model based on
Persona mining". CNKI , 2015
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* Find the key variables'"°

The first step in building a Persona is to analyze the key information obtained from
previous research on disadvantaged groups, in order to extract the key factors that
produce different behaviors related to disadvantaged groups relative to the target
product/service.

Each disadvantaged group has many characteristics, such as gender, age, family status,
education level, personality features, Internet behavior preferences, consumption views,
financial views, personal preferences, etc.

We need to identify from these many characteristics which are the main reasons for the
differences in the attitudes and usage behaviors of disadvantaged groups towards our
target products or services.

After identifying the key variables, each variable is used as a core dimension to analyze
the collected data of disadvantaged groups, and the relevant behavioral data of
disadvantaged groups are distributed as some "information values" in this dimension.
For example, "health care place," "health care frequency," and "self-mobility" are the key
variables that differentiate the needs and attitudes of disadvantaged groups toward
related services.

The information collected from the disadvantaged groups is evenly arranged in these
three dimensions, and some typical characteristics of the disadvantaged groups are
selected as the "information values" in this dimension. The following figure is the first
step of clustering information of disadvantaged groups, the framework of key
variables( Figure 75).

. E - - - - -
Total of 231 questionnaires (180 online and 51 |

s
P E R SO N A L offfine questionnaires with the same content)

i
N ‘SRR ok st bbb s o ol ;
Find key variables

Gotoa

small clinic ge

3 major
spital Online consultation

_____________ 1 At home
(family)

Healthcare

5-10 times

per month

than 3 time:
Need for health

care ﬁ'equency

Never

Level of
Internet use

Self-Activity

10 https://mp.weixin.qg.com/s/ct3CaY6X4vF8Jougdv__Dw
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* Clustering™

The key variables are the core dimensions that help the disadvantaged groups to cluster,
and with the key variables, the core features of Persona can be obtained by
concatenating the "information values" of each dimension, so the next step is to
"connect the dots".

First, reviewing the collected data of disadvantaged groups (the behavior of each
interviewed disadvantaged group is marked in each dimension to record the probability
that the behavior characteristic appears, which is used to impute the number of users
covered by that information value) and marking down the number of disadvantaged
groups under each key variable, this process is a process of re-sorting and reviewing the
disadvantaged groups again( Figure 76).

The number of people is divided [
|-
PERSONA \ into 23 copies, each for 10 people R
Quantity
At home Gotoa Go to a major
(family) small clinic general hospital Online consultation
Healthcare
Never 5-10 times More than 10
than 3 times a ye: per month times per month

Need for health
care frequency

Use and trust friend or

famil Use and trust Extreme
Never rr‘ccm.\v--ﬂmr\'r-wnc your own judgment Dependence
Level of ) ——
Internet use
Usually need family
Need to rely on ‘:i__‘ - e
Self-care family and friends i

doctors

Self-Activity

Next, | try to connect the "information values" distributed in each dimension to find out
the representative images of disadvantaged groups.

Based on experience, the distribution pattern of typical users generally has the following
two cases:

" https://mp.weixin.qg.com/s/ct3CaY6X4vF8Jougdv_ Dw
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- Try to cover the "extreme information values" at both ends of each variable
reasonably'"2,

The process of creating Persona is to find representative typical users among many
target user groups. The so-called typical users are those who have one or more of the
core features that have extreme needs among all user groups, and by covering the
extreme needs of these users, we have found the edge of the needs and the edge of the
design from the design point of view, covering the extreme edge needs, and in theory,
needs not exceeding the edge can also be covered.

It is important to note that many researchers or designers tend to notice the "high
information value" edge, which is the section that favors expert users, and tend to ignore

the "low information value" edge, which is the extreme beginner user .

Therefore we still have to consider the coverage of the target user group in a
comprehensive way when we make persona.

Also, the word "reasonable" needs to be specifically mentioned here.

Some people may seek to connect the extremes of all variables in the hope of finding the
most typical target users.

However, when we reduce the connected variables to a realistic image of the user, we
may find such people rare in life, or even weird, or somewhat deformed.

Of course, if your target user is the weirdo user, it's a different thing.
So, a reasonable connection to extremes, however, is very important to ensure that the
users we connect out are real, the simplest way is to go back and see if any of the

interviewed users have real character prototypes to be matched.

Therefore, on this basis, | derived two extreme disadvantaged persona - Extreme type 1
( Figure 77)and Extreme type 2( Figure 78).

2 https://mp.weixin.qg.com/s/ct3CaY6X4vF8Jougdv_ Dw
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Extreme type 1

PERSONA
Clustering
At home Go to the pharmacy Gotoa Go to a major ] |
(family) for medication and consultation  small clinic general hospital Online consultation
Healthcare
L oo sesoe e YRR o0
o0 e
Neverorless  Multiple times a year but no Less than 5 times 5-10 times More than 10
more than 12 times per month per month times per month

than 3 times a year

Need for health

care frequency ee e es v e ssccee seenvoe @
L]
Use and trust friend or
Can use but family Use and trust Extreme
Never don't trust recommendations  YOUr own judgment Dependence
Level of
Internet use ° PP eoneoe e TEIEEERERER 1)
® Usually need family
Can care for help, sometimes
o themselves but fNe{_Tci Tudrefly Oré need to rely on Complet?I dep_«tanldence
el sometime need help RITIEY ANt s doctors i s
Self-Activity
L eceee o see s e ee e °
e ®
Fig.77 Extreme type 1
PERSONA Extreme type 2
Clustering
At home Go to the pharmacy Gotoa Gotoa majqr . ;
(family) for medication and consultation ~ small clinic general hospital Online consultation
Healthcare
oe eeoe se v e eeev e L]
[ 1
Never orless  Multiple times a year but no Lessthan 5times  5-10 times More than 10

more than 12 times per month per month times per month

than 3 times a year
Need for health

care frequency ee e essee IR seesn e °
[ )
Bl B Use andf;ﬁlty friend or e T Evticig
Never don't trust recommendations  YOUr own judgment Dependence
Level of
Internet use @ eo e sovee e eeoc e 00 0e o008
® Usually need family
Can care for help, sometimes
Self themselves but fNef?d tol;efly or; need to rely on Oomp\eti dep.egdence
el-care sometime need help amily an renas doctors on CISpIt 5
Self-Activity
e es e oo see e e ee e °

Fig.78 Extreme type 2

Try to reasonably connect the information value of user behavior

concentration( Figure 79),( Figure 80).

The typical users, in other words, also represent users with a certain popular foundation,

which means a relatively large base of users.
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Therefore, when we connect the information values in the key variables, we also need to
consider the number of disadvantaged groups to which the behavioral characteristics
belongs. This is where our previously marked frequency of disadvantaged groups
interviewed comes in handy. It means that we only need to connect the information
values with intensive behavioral distribution and to a high extent, we can successfully
find the target disadvantaged groups.

Of course, it is also important to pay attention to the word reasonable to prevent us from

linking up only an empty character or an ideal user, which does not exist in real life.

PERSONA
Clustering

Healthcare

Need for health
care frequency

Level of
Internet use

Self-Activity

PERSONA
Clustering

Healthcare

Need for health
care frequency

Level of
Internet use

Self-Activity
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) eoee eo00ee0 seee0 0e o0
oo @
Never orless  Multiple times a year but no Less than 5times  5-10 times More than 10
than 3 times a year more than 12 times per month per month times per month
(XN evpeooe eceeoe eeovoe e L]
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Use and trust friend or
Can use but 2 family Use and trust Extreme
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Fig.79 Concentration type 1
Concentration value type 2
Go to a small clinic .
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e
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Fig.80 Concentration type 2
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* Enrich the character Persona''®

The typical disadvantaged types after clustering will be finely portrayed, adding some
detailed descriptions to make people more picturesque, and also more convenient for us
to do analysis on the basis of typical disadvantaged user portraits and design afterwards.

The following figure is the above to get four typical disadvantaged group Persona, two
typical disadvantaged group Persona, two relatively extreme disadvantaged group

Persona( Figure 81).

Zhang Ping Ye Yahui

My family often took me to a
familiar clinic nearby when | was

sick, and the uncle there made
me well right away every time

The usual online consultation on
maternity care information and then
regular medical checkups at the
hospital is best for me.

Fig.81

Zeng Shaofu

vary year, we choose a

E Yy h

general public hospital for our
ea care, where e

health h th

professional is reassuring.

Persona of the disadvantaged groups

3 https://mp.weixin.qg.com/s/ct3CaY6X4vF8Jougdv_ Dw
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6.1.3 Service design opportunity points

By researching the data of disadvantaged groups in health care for several times,
| establish the Persona of disadvantaged groups, and according to the characteristics of
users of different persona to figure out the design opportunity points of disadvantaged
groups in the existing health care system, and summarize them into four aspects:

Integration , More think and Service for the disadvantaged groups(Specific
thoughts),Enhance professionalism and credibility(Professional and
Credible),Medical information search and display is intuitive and convenient(Easy
and Intutive)( Figure 82).

Integration
Easy Professional
& NEW HEALTH CARE &
Intuitive SERVICE SYSTEM Credible
Specific Thoughts
Integration

From the research, it was found that different types of medical institutions are integrated
to complement each other's shortcomings and maximize their respective advantages.
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+ More think and services for the disadvantaged groups

There are many types of medical care available, but few are specifically designed for
disadvantaged groups (more are available for children and increasingly for the elderly).

- Enhance professionalism and credibility

After research, many users have shown distrust in multiple types of medical institutions,
especially the frequent medical accidents and some malignant incidents in recent years

- Medical information search and display is intuitive and convenient

The existing medical information display and search is relatively complicated, especially
the mixed real and fake information, it is difficult for users to find useful information.
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6.2 Service design method for Healthcare system

6.2.1 Double Diamond

The Double Diamond model of service design is divided into four broad stages: discovery,
definition, development and delivery.

Also known as the process of dispersion and summarization, | substitute the
disadvantaged Persona based on the four stages of the Double Diamond Model, and
divided into two different perspectives, one centered on the disadvantaged Persona and
the other on the health care system.

Thinking differently about the whole design of health services for disadvantaged groups
in two different centers, It can lead to many different key design information, such as:
how to better integrate different kinds of health care types in a system-centered
discovery period, whether it is based on more intersections of relationships, similarity of
duties and functions or its own optimization and other auxiliaries( Figure 83).
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- Centered on the portrait of Disadvantaged groups.

Stage 1: Desirable and Viable

We can guide disadvantaged users based on previous research that the desired state of
health care is fast and efficient ,Healthcare that is relatively professional with a certain

level of privacy and patience.

Thus feasibility depends on those types that fit these characteristics and that can be
relatively maximized, requiring analysis and linkage.

Stage 2: Circular and Feasible

By determining the Persona, we know that most of the disadvantaged groups have a
relatively high frequency of health care and do not only go to health care for a long period
of time.

Instead, it is a short period of multiple times or long-term maintenance of a certain
frequency, so the whole health care cycle how to do better, to form a closed circle and
each part can be quickly re-used as well as how to achieve these ideas are very
important when considering for the disadvantaged groups.

- Centered on establishing a health care service system

Stage 1: Definition and Discovery

After the research, the key issue was distilled: At this stage, each health care type is
independent of each other in China, Also it is basically difficult to intersect with each

other.

For example, hospitals, clinics, and online platforms all have pharmacies or medicines for
sale, with some special medicines available in hospitals, etc.

The pharmacies basically do not intersect with these types either, but being independent
of each other will produce some overloads of intake and some too empty, resulting in

wasted resources.

Stage 2: Development and Delivery
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Five different types of health care types are integrated, managed and received in a
hierarchical way, with links to each other.

Therefore, the resource imbalance can be eliminated while avoiding competition between
each other, forming a closed loop of virtuous service design.

The four phases of the two centers are inventoried through fieldwork to identify current
health care resources in China.

Problems are presented for systematic analysis, solutions are developed to integrate
new health service system planning for disadvantaged groups, and finally the service
system is designed and tested.

This is the double diamond model to give preliminary about the new service system
design, but the results are not comprehensive enough as a whole and relatively general.

So more detailed service design methods are needed for secondary validation and
design, resulting in a more comprehensive service design for the emotional needs of
disadvantaged groups.

6.2.2 Service Design Blueprint

The Service Design Blueprint'™* is a diagram that visualizes the relationships between
different service components - people, objects (physical or digital evidence), and
processes - that are directly related to touchpoints within a given customer journey. '°

Service design blueprints play a role in complex scenarios across many service-related
offerings that are well suited for combing out individual touchpoints and design pathways
across relatively multiple health care types.

It is an excellent method for sorting out logic that is whole omnichannel, involves multiple
touchpoints, or requires cross-functional (i.e.coordination of multiple departments).

"4 https://zhuanlan.zhihu.com/p/541517583
5Toshiaki Kurokawa,”Service Design and Delivery: How Design Thinking Can Innovate Business and
Add Value to Society”
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Working on the dependency map of the service design blueprint helped me to be able to
identify Pain points and areas where connections could be made at the source.

Similarly, the service design blueprint can help identify optimizations, the visualization of
relationships can reveal potential improvements and eliminate redundancies.

For example, when mapping disadvantaged groups in their daily care, we can reduce
their access to large general public hospitals by organizing these daily care at home or at
nearby clinics with community hospitals.

These care data can be synchronized and uploaded to the hospital system for easy
access to the hospital and doctors afterwards.

Service design blueprint based on health care for the disadvantaged groups based on all
the data from the disadvantaged research and the disadvantaged Persona, as well as the
five different types of health care in China( Table 5).
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Based on the four different Persona of Disadvantaged Groups, each is represented
inside the service design blueprint.

The main health care scenarios and the average hours of care collected are classified.

The overall health care of disadvantaged groups is divided into three different phases,
namely daily care, specialized care and emergency care.

- Daily Care

Daily care duration was found to be within 120 minutes on average through research data,
and the scenarios of daily care for disadvantaged groups were mostly at home and in
pharmacies (mostly for common or chronic ilinesses, etc.).

- User health care touch points in the home: furniture, medications, home medical
equipment (e.g. blood pressure monitors, etc.)

Behavior: can get medication independently or with help from others, daily
rehabilitation exercises, measure health data, use home health care equipment, etc.

Frontstage: the home environment and home furnishings belong to the disadvantaged
home care accessible frontstage, have chronic diseases or need long-term health
monitoring disadvantaged users will often use home healthcare equipment, and some
disadvantaged groups need daily rehabilitative training, always have a medicine box,
or even an emergency medical box to take care of daily.

Backstage: daily medication buying for family members to meet the need of constant
medication, daily update and training of home rehabilitation equipment, doctor's
medication guide and medical advice, etc.

Support: Mobile phones are used to contact family members or healthcare
professionals, such as doctors. Various home healthcare equipment software, daily
medical knowledge for disadvantaged groups and his family, etc.

Analysis: Analyze the reasons for a series of behaviors and actions, the problems in
the process of behavior production, and give which behaviors are failure points,
decision points, waiting points, and experience points in this process.

And then according to these give the opportunity points, which is the specific design
program. The details are shown in the table.
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- There are two types of users' health care at pharmacies: one is purposeful purchase
of medicines, and the other is purposeless purchase of medicines with only a medical
condition that requires recommendation or treatment.

(D Purposeful users in pharmacy health care touch points: relatively simple touch
points, pharmacy stay time is short, such as: counters, shelves, cash registers.

Behavior: Buy medicine, go home.

(@ Purposeless users in pharmacy health care touch points: relatively longer stay in
the pharmacy, because China's general pharmacy will be equipped with TCM
physicians, may need to visit, the touch points are relatively more complex, such as:
visit the counter, queue, TCM physicians, TCM pharmacists, counters, shelves, cash
registers, information desks.

Behavior: The behaviors are mainly focused on the processes of recommend
medicine, doctor consultation, buy medicine, go home.

The front desk of all daily care: pharmacy stores, medicine counters, promotional
display areas, consultation desks, cashier counters, and other places where
disadvantaged groups may do consultations, purchase medicines, and check out.

The all Daily Care Backstage: The backstage may involve the entire pharmacy supply
chain, biopharmaceutical companies, transportation companies, storage, chain
pharmacy management, cashier system, doctor consultation system and so on, it is a
backstage with many components and every step is important.

The all Daily Care Support: The support system is much more complex, as it involves
operations and storage, etc. including telephone, email, different software,
management support systems, storage systems, logistics systems, etc.

The all Daily Care Analysis: also divided into four different points (F,D,W,X), such as:
relatively complex information, unsure of how to choose, no follow-up health care
support (see table for detailed analysis).

- Professional Care

Professional care can be concluded within 90 minutes-300 minutes on average
according to the research data, but longer time cannot be excluded. Health care
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scenarios are more concentrated in small and medium-sized clinics as well as hospitals
(more than 78% of hospitals are large general public hospitals according to selection
habits).

According to the disadvantaged groups themselves, the research data shows that
professional care is divided into frequent need for professional care and occasional
professional care, and other time daily care.

- Higher frequency of professional care:
Contact points: Consultation room, treatment room, pharmacy, cashier, ward, toilet,
elevator, lobby, Vending Machines and so on.

Behavior : Fixed doctor consultation to see patients,Get medication, injections,
treatment, go home, hospitalization.

- Occasional professional care:

Contact points: Because of the unfamiliarity with the environment and professional
care generally for the hospital, the hospital premises are larger, the structure is more
complex, so go to other places and stay relatively long, relative to the point of more
contact. For example:Registration room, waiting area, consultation room, treatment
room, pharmacy, cashier, ward, toilet, elevator, lobby. Vending Machines.

Behavior: Registration, queuing, consultation, examination (e.g. CT, blood sampling,
etc.), medication, injection, treatment, hospitalization, going home.

The all Professional Care Frontstage : The disadvantaged groups maybe will go
Information desk, triage desk, registration desk, elevator, waiting area, toilets,
treatment rooms, radiology rooms, specialized medical equipment. They will do like
Queuing, Because the hospital is full of people,so long time waiting, also having a rest
when they waiting ,then treating and exercising, going to the bathroom, talking ,
chatting and so on.

The all Professional Care Backstage : Because Chinese hospital buildings are
relatively complex in terms of structure, environment and overall supply relationships,
the backstage is a rather large system, It is contains Internal hospital systems (such as
registration systems, patient record management systems, etc.) pharmacies,
specialized medical equipment consultation rooms, medical equipment, cashier
departments, logistics departments and so on,also so many people in this system like:
Logisticians, doctors, pharmacists, specialized equipment therapists, physical
therapists, nurses, caregivers, registration staff, administrators, etc.
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The all Professional Care Support:All systems that supply the overall normal
operation of the hospital.Telephone, e-mail, different software, management support
systems, warehouse systems, logistics systems, etc.

The all Professional Care Analysis: also divided into four different points (F,D,W,X),
such as: the hospital building structure is too complex, the signage system is not clear
enough, the disadvantaged groups are more difficult to differentiate the route, etc.
(detailed analysis can be seen in the table).

- Newly Emerging Conditions

The general situation of new emergent health care is that it is beyond the scope of
everyday health conditions and is a new emerging medical condition, and can be divided
into those where everyday care can solve the new emergent condition and those where
professional care is required for the emergent condition, so the situation is the same as
everyday care and professional care.

Therefore we can find the blueprint most useful when coordinating complex services, as
it bridges cross-departmental work.

Typically, the success of a department is measured by the touchpoints. However,
disadvantaged groups will encounter many touchpoints in health care and will not know
(or care) which health care type owns which touchpoint. While a health care type can
meet its own goals, the bigger picture, organizational level goals can be missed.

Service design blueprints allow us to capture what is happening internally throughout the

health care process for disadvantaged groups - gaining insight into overlaps and
relationships of dependency that cannot be seen on their own.
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6.3 New Healthcare Eco-System

6.3.1 Building the system

The new healthcare eco-system was created to better serve the needs of disadvantaged
groups in healthcare.

This is due to the fact that they have always been long-term users of health care, but the
current five types of health care in China, which are not more thoughtful for this group of
users, how to make their health care convenient, fast and efficient, all steps are
guaranteed with continuous follow-up, which is a very rare thing in the current model.

This is because the different types of health care in China, which are basically
independent of each other, implicitty compete with each other, which is the worst
experience and service for general users, especially for the disadvantaged, because
some of these users cannot take care of themselves and are independent enough to
need care and companionship.Health care in this situation can conceivably be more than
two or three times difficult than normal.

Therefore the establishment of a new health care eco-system is essential.

The new health care eco-system is an important expression of the intelligent
development for healthcare services and an emotional design for the disadvantaged
users, focusing on their real emotional needs in healthcare.

And through the needs of the disadvantaged groups to connect the originally divided
healthcare service system in series, each part complement each other, forming a
complete healthcare service loop.

* New Health Eco-System Hierarchy Composing

Based on the preliminary data and design opportunity points, we can find a way to use

the existing online platform model to integrate existing health care through a mobile
application, using the application as a medium to connect all health care types in series.
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- @ According to statistics from the Ministry of Industry and Information Technology
(MIIT) " up to June 2022, China's cell phone coverage rate reached 95% and
smartphone coverage rate reached 75%.At present, smartphones are widely used in
China, and the popularity rate is further increasing. Smartphones are necessary for all
aspects of life, such as mobile payment, government online office, online shopping,
online entertainment, etc.

Meanwhile, China has been promoting information barrier-free for people with disabilities
since 2013. Therefore, smartphone and application have good popularity in China. Even
for children, elderly and disabled people, application is very suitable as an entry point
and connection means for integration.

- @ Through the service design blueprint and preliminary research data, we can see
that the disadvantaged group of users currently adopts the most in the field for health
care is daily care which is also home care, followed by the need for regular rehabilitation
training and hospital follow-up.

Therefore, we can take daily care, or home care, as the first level platform. we can
instruct the disadvantaged groups how to provide better and more professional home
care through Application.

- @ Because of the extreme resource imbalance in the healthcare system, a large
number of patients are choosing large general public hospitals, causing the actual
number of consultations to exceed the number of available consultations, causing a
vicious circle in which doctors do not have time and patients feel that doctors are doing a
perfunctory quick consultation and other situations are frequent, causing a very stressful
doctor-patient relationship and a poor experience for all the participants in the process.

Therefore, a large number of available small and medium-sized clinics and community
hospitals are used as the second level platform to guide the disadvantaged groups who
are not satisfied in the first level platform into the second level platform.

On the one hand, it can reduce the intake of large hospitals, and on the other hand, it can
make more healthcare resources and privacy space available to the already inconvenient
disadvantaged groups.

18 https://www.xingtech.com/news/201712/319823.html
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- @ Large general public hospitals are the last level platform, which is the third level
platform. If the disadvantaged groups want to enter the third level platform quickly, the
first level platform to set up a Quick Access for disadvantaged groups (after satisfying
certain conditions, there will be some conditions set to avoid wasting resources), after
the disadvantaged groups choose the Quick Access, there will be a professional team
from a large general hospital to quickly access, all treatment steps are relatively
simplified, the follow-up situation has the environment, second level platform will
continue to provide feedback as tracking at any time .

The second level platform will continue to serve as a tracking feedback at any time to
understand the situation of the target disadvantaged groups, and users in the second
level and the third level of data will be shared.

- ® Pharmacy as an auxiliary, can play in each level of the platform about the most
important is the tool to connect the platform that is online Application, disadvantaged
groups can directly contact with the pharmacy physician, the related distribution logistics
for user medicine delivery, so as to maximally help disadvantaged groups at home, you
can get the service that originally need to go out to get.

If disadvantaged groups want to go offline to buy medicine (such as on the way to work),
they can plan the nearest route through the platform and make an appointment with the
pharmacy, which can greatly facilitate the disadvantaged groups.

The hierarchy of this healthcare integration platform will be particularly clarified according
to this approach, helping disadvantaged groups to better know where they are and what
to do( Figure 84).
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As the whole service design system is very important to play a connection to the system
Application, the design must meet the following four principles, which are obtained from
the previous disadvantaged research data, disadvantaged groups hope that they can get
the relevant services and attention in this health process.

These principles are also in accordance with the application development process and
enhance user stickiness.

+ System Entry Point - Application

Therefore we have to do the following( Figure 85):
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- Focus on perception

We must first focus on the perceptions of disadvantaged groups of software use and
what type of interface they find most convenient and quicker to find for them.

Most application is currently available with age-appropriate and accessible versions in
China, which are designed to ensure the rights and fairness of disadvantaged groups
when using the application.

As an example, one of the largest knowledge-based platforms in China( Figure 86).

In order to accommodate the disadvantaged groups, two versions of the barrier-free
version and the care version are launched.
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We can see that the barrier-free version is mainly suitable for people with visual

impairment, but is limited to the partially sighted group, which can see the function of
reading and adjusting the screen.

The care version is mainly to adapt to the increasing aging and the growing number of
elderly people, but many elderly people become the mainstream of Chinese online social
media at present, so many applications have an aging-friendly design.

The aging-friendly care with triple font enlargement, setting with finger reading mode and
continuous reading mode, which is relatively simple compared to the functions.

-
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Both versions use the least expensive pop-up box operation on the existing version, and

the pop-up box directory was set in the middle of the top, the most obvious position, to
facilitate user operation.

In fact, these changes are basic and relatively stay on the surface needs of the
disadvantaged, but also shows that we are more and more concerned about the
disadvantaged , pay attention to their needs and willing to make design changes.

Therefore, when we set up the functions and pages of the application, we should pay

attention to the service needs of the disadvantaged groups and the relationship between
the products to better help them to use the application.
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- First Contact

As a new integrated platform operating on Application, the first contact with users is very
important ,because the application is the entry point and serial product of the whole
integrated system.

Through the previous research we can know whether the disadvantaged groups want
their needs to be satisfied on this platform.

For example: whether they can quickly book the health care that they need, whether
more specialized advice and guidance can be reflected in here, whether the price is
cost-effective if medicine delivered to their homes, whether there is a level of privacy in
seeing a doctor, whether there is a timely and professional reminder for regular
follow-ups in the later stage, how much more convenient they may be in this platform
than the original operation, etc.

Consider all of these into account and set up attractive and specialized small services to
differentiate them from other applications, increase the favorability of the disadvantaged
groups' first contact with the application and system, and enhance user stickiness.

- User Loyalty

After the first contact, giving the disadvantaged groups good feeling, how to enhance
user stickiness, that is loyalty.

We need to meet the needs of disadvantaged groups in health care at a deep level, such
as: keeping the timely update of health care information for a long time, fast appointment
system, timely visit in return, real-time policies changes, some preferential information,
rights and benefits and word of mouth, etc.

These are all ways to increase user loyalty. In addition to the general rights and interests,
we should consider the special characteristics of the disadvantaged groups and go to a
greater extent for them to design services and build a better system.

- Habitual use

The application should be set up the usage habits to satisfy the disadvantaged groups.
For example, the common interface settings of the existing application should be
adjusted based on the special conditions of different disadvantaged groups, and the
basic operation should be in compliance with habits. Sustainable return visits to update,
community establishment, increase the communication between more disadvantaged
groups, help them to share their experience, etc.
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- Analysis of Related Applications

- Daily Rounds'"”  (Figure 87):
Daily Rounds has more than 120 cases from different healthcare institutions, where
users can find relevant medical records and get professional help.

- ResolutionMD'"®  (Figure 88):

ResolutionMD(ResMD) medical imaging software, provided as a client-server
architecture product, enables doctors to securely view patient images and reports
from a wide variety of computers and mobile devices, collaborate with other
practitioners and diagnose from any location. Whether you are a single facility or a
large healthcare system with tens of thousands of users.

"7 https://apps.apple.com/us/app/daily-rounds-for-doctors/id 1003799400

8 https://apps.apple.com/us/app/resolutionmd/id444336555?platform=iphone
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- Asthmapolis'"*for childern version (Figure 89):

Asthmapolis is a healthcare app that is a service dedicated to the treatment of asthma
patients, using inhalers with GPS trackers to get user data and use the app to give
trends in the onset of asthma at the individual level and the population level, Also with
advice from advanced care doctors and specialists to plan a better asthma treatment
plan.

Asthmapolis is a technology that combines a GPS tracking device with a mobile
smartphone application. These technologies engage the patients where they are
through a combination of text reminders and educational content along with the ability
to track rescue inhaler usage when it happens and where it happens.

Aggregated usage patterns are then provided to the patient in the form of weekly
e-mail and portal reports. These reports summarize usage patterns and allow the
patient an opportunity to evaluate the number and location of actual triggers and
determine if specific locations or activities result.
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- Allayo™® (Figure 90):
Allayo is a virtual health assistant that saves 100 hours of exercise activity per year for
users and their family members.

Allayo has created a new type of health care service, the virtual health consultant. In
today's increasingly complex healthcare system, Allayo provides users with "certified
medical help" via cell phone or confidential chat.

"9 http://chest.dxy.cn/article/25614

120 hitps://www.crunchbase.com/organization/allayo
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Fig.90 Allayo

- Caremerge'' (Figure 91):

Caremerge provides a communication platform for caregivers to communicate and
cooperate in a timely manner with hired senior users. Through the web and mobile app,
care can be coordinated with stakeholders working outside the home (e.g. doctors,
family members, etc.) to organize care in a timely manner.

Caremerge Family Engagement' is your one-stop shop to connect family members
with their loved one’s senior care or other healthcare providers. We all live busy lives

and this app helps us stay on top of our loved one’s care as it’s delivered in various
care settings.

HIPAA-compliant messaging View the range of activities Natifications mean you'll never Doctor's visits and medication
keeps everyone connected. offered at your care setting. miss an updale again.

follow-up are a breeze.

Fig.91 Caremerge

21 https://www.crunchbase.com/organization/allayo

122 hitps://apps.apple.com/us/app/caremerge-family-app/id983623200
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- Sunrise Mobile'?® (Figure 92):

Sunrise Mobile extends the use of your hospital’s Electronic Health Records to mobile
devices. Its role-based approach lets physicians and nurses manage their daily
activities. Intuitive and easy to use, Sunrise Mobile enables physicians and nurses to
immediately benefit from having detailed patient data with them whenever they need it,
wherever they are.

Fig.92 Sunrise Mobile

| summarize and analyze the related types of applications above to understand the
advantages of currently using APP for multi-platform connection. It can provide and
improve the whole APP architecture ideas and design (Table 6).

User
Application (whether Feature Connected Strengths
Name disadvantaged) Highlights medical
platform
General users,
doctors, medical Provide real case search and
students establish archives for easy Medical institutions Rich and realistic
Daily rounds (%) access cases
Resolution General users Provide acute mobile Image and remote
MD (%) telemedicine services Medical institutions services

23 https://apps.apple.com/us/app/sunrise-mobile/id1125534902?platform=iphone
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Sunrise General users
Mobile (x)

Provide assistance in
organizing information to
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Medical institutions

Physician access to
records at all times to
fully understand the

condition

« Application Architecture Design (Figure 93)

Table.6 Related App analysis table

According to the opportunity point and system framework combing, the architecture of
the application functions will be designed to clarify the hierarchical relationship and the
logical sequence between the application functions. The first-level catalog has
Homepage, Quick Access, Popular Science, Healthcare+, Me.

- Homepage: In the homepage to classify the first level, second level, and third level
platforms according to the disadvantaged groups for triage, and help them to solve
their needs quickly. Three main functions are set: medicine delivery to home
(pharmacy assistance), quick access, and search.

- Quick Access: A quick access to the third level platform (large general public

hospitals).

- Healthcare+:

(D Making a health plan for family care. Enter your information, the system gives a plan
list, and follow the list for health care.

@ Synchronizing health care files to family members and community doctors (can be

specified according to habits).
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- Popular Science: Popularize health care knowledge, according to different
disadvantaged groups, the first choice and habits of users, and develop related to

understand health care knowledge.

- Me : Basic information, login and logout, doctor management and assistant help.
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Create a prototype of the Application (Figure 94) for initial design, enabling users to

clearly understand the design concept and operatlon
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The next is the specific analysis and demonstration of the main functions of the

Application.

- Homepage (Figure 95):

medicine

- Quick Access

Home Healthcares  FopuarScenss Wi

(Figure 96):
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- Consultation page (Figure 97):

658 bt 5:68 T
=& J
The consultation page has 4 steps:
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Based on the description of the relevant condition, a match is made and the matching
platform has 2 conditions:

(D second level platform: small and medium-sized clinics and community hospitals.
Conditions that are not very serious, such as simple care, rehabilitation checks, colds,
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etc. will be automatically matched to small and medium-sized clinics and community
hospitals that are closer to home.

@ Third level platform: large general public hospitals..
If the disease is relatively serious or requires high precision equipment for regular
follow-up, the system will automatically match to the third level platform of large public

hospitals.

- Matching to second level platform (Figure 98):
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- Matching to third level platform (Figure 99):
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- Home Care page (Figure 100):
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- Healthcare+ page (Figure 101):
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- Popular Science page (Figure 102):
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- System Operation Procedure (Figure 104):

The One entry point, three levels of platform ,one assistance.

- Through the mobile application as an entry point.
@ Daily level (first level platform): daily rehabilitation training, maintenance, etc. will be
pushed by APP for professional knowledge and plan to help disadvantaged groups to
better health care.

If it is beyond the scope of daily care and requires a treatment level, disadvantaged
groups can use the application and enter information related to their condition in the app.
The application provides different triage through different levels of the user's condition
and there are two main levels.

@ Lighter level (second level platform): generally for daily care or common diseases with
recorded medical history. It will automatically assign the nearest clinics and community
hospitals at the current address through information input from disadvantaged groups,
and describe the basic information of these medical institutions including doctor
information, reviews, etc. Finally, the choice is made by the user himself. The application
can also help the user to make an appointment directly (showing time, place, doctor) and
just follow the above information for treatment or communicate with the doctor directly
through the application.

(@ The heavier level ( third level platform): there are two different ways.

a.Through the home page of the Quick Access function button directly into the page
between the input of relevant information (only one page, you can save the user time,
faster for the user to achieve the selection page), after the application system
review . Application will directly give 3 doctors to choose (reduce the time of
self-selection, achieve the purpose of saving time), choose all of the large public
hospitals, All doctors with the most relevant condition descriptions can make
appointments and conversations directly, and the doctor's phone number is also
added to facilitate direct communication with the doctor in case of emergency.

b.The list of doctors will be given through the application of the condition triage
arrival and the recommendation will be based on the one related to the condition
and the distance. Disadvantaged groups can choose and make appointments
according to their own pages.

When the patient's condition improves or recovers, the information of this consultation
will be entered into the app file for easy access by the doctor afterwards.
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For care, review and follow-up, the patient is directly transferred to the nearest
professional clinic or community hospital (second level platform) for post-service tracking
and feedback.

- Pharmacies are available as an aid to help at any level to achieve home delivery
service.

- System guarantees: cover all types of health care in China; automatically assign to
provide professional certified doctors (wide range and full range of specialties); expert
science to become health advisors to better serve the needs of disadvantaged groups;
communicate sincerely with every disadvantaged group that needs to provide services;
as well as take into account every stakeholder and interest level in the system to make
every aspect better help.

- Physician Resources: Integration of all health care types of physicianresources;
Famous doctors and specialists in the triage range.

Wide coverage area, full type of health care

1.Delivery of medicine to
home

Hospitals, doctors, pharmacy full chain

2. Professional sevice for co
disadvantaged groups based 3.Add special service content for
on existing medical system Disadvantaged groups

data

Integration

Through the app s an enlry poinl, wa can integrale

Turdybelp,
-Horme-gelivered medicne, guararnies of Coverage
gerine medicne

AN disavantaged usars Five different types of haslthears
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- Specific operation flow chart (Figure 105)

The application as a whole integrates the entry point of the entire healthcare system is
very important, especially the Online Consultation which realizes the triage function, and
through professional evaluation, the second level (clinics and community hospitals) and
the third level platform (The third level platform (large public hospitals) is triaged.

It reduces the imbalance of resource allocation in health care, which makes it difficult to
see patients in large hospitals and unattended in community hospitals. After receiving
better services and symptom reduction in the third level platform (large public hospitals),
they can be transferred to the first level (home care) and the second level platform.

In other words, each level of the platform is transferred to each other and resources are
converted to make the process of seeing a doctor and health care more convenient for
the disadvantaged groups, pharmacies serve as auxiliary services in each link and
platform to help the disadvantaged groups to realize the real delivery of drugs to their
homes and get better and more professional health care without leaving home.
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6.4 Summary

6.4.1 Research on emotional Interaction Service system and Design for the

Disadvantaged Groups based on China Health Care Situation

This study clearly shows that the emotional needs of the disadvantaged are significantly
more than the normal people, and the highest proportion of their lives is health care,
which is basically the need of the disadvantaged for health care. | conducted an in-depth
study and research on the existing health care system in China, and found that the
current health care system has many problems in China, such as "difficult to see a doctor
and uneven distribution of resources", which makes it more difficult for patients to see a
doctor in the long time, and the healthcare resources are becoming more and more
uneven.

Resources are becoming more and more uneven. as the survey progresses, we can find
that there is basically no emotional care or emotional design for disadvantaged groups,
such as the elderly, people with disabilities, etc. Some hospitals do not even have the
most basic barrier-free access, and health care accounts for a large proportion in the
lives of disadvantaged groups. Some of them need rehabilitation training, and some of
them need professional care and return visits, which are basically non-existent in the
existing health care system.

Therefore, we need to pay attention to the emotional needs of disadvantaged groups and
establish a new health care system for them to facilitateand enhance their life security

and quality.

Our results show that the establishment of new health care eco-system can significantly
help disadvantaged groups to get several benefits when it comes to health care.

+ More professional daily care

- The system app provides expert advice, daily scientific promotion, disadvantaged
groups and their families can scientifically base on the content for daily care.

169



- Establish an archive to record every health care situation, so that the doctor can
quickly understand the user's previous situation and give more professional medical
judgment in the future.

- Establish a daily care plan, which can be punched according to the relevant plan to
play a supervisory role, while the plan itself is set up to contain (different contents such
as diet, exercise, lifestyle, rehabilitation, etc.) depending on each disadvantaged group
with different conditions and judgments.

- Establish daily communication between experts and disadvantaged groups

We all know that many diseases and problems are caused by a small number of
people, so we can get more professional answers to small questions and situations in
health care, and reduce the number of users who are misled by false or false
information from the online world.

Better solve the existing imbalance in the distribution of health care resources
and the gap between different types of health care.

We have divided the existing health care system into one entry point, three platforms,
one auxiliary (Figure 106).

@ ’ Self-checking - Home Care Pharmacy .
H cartification-related qualifications
~ s
®a ~ i
Online Diagnosis g -

Through the applicaton =~ T==== SRS e —————a

of integration treatment Diversior = -

’ Relatively severe disease Clinic

Maj blic hospital
Users ch to seek dical i Community Hospitals AREPETE NS

Divided by qualification, distance
and professional association with
related conditions

Use the application as an entry point to integrate the entire health care system.
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First-level platform (professional home care): The application assists to provide better
expert and professional home care services.

Second level platform (clinics and community hospitals): Triage less serious illnesses into
the second level platform to achieve resource balance and solve the current situation that
a large number of empty and wasted medical resources.

Third-level platform (large public hospitals): the emergency or more serious cases will be
diverted to the third-level platform, the establishment of Quick Access and hospital
flow-oriented triage. Solve the difficulty of seeing patients, large public hospitals are
overcrowded status through professional assessment, users third level platform to the
second level (first level) platform, reduce the pressure third level platform pressure, so
that users get better service.

Pharmacy as an auxiliary can be realized in the whole system and each platform,
especially to help the inconvenient disadvantaged groups to send medicine to the home
service.

- Better post service tracking and record review

The system has a post service aspect to help each disadvantaged group to achieve clear
records, on-time reminders, on-time return visits and other services, without the existing
situation of leaving the medical institution unattended and having to wait in line to
register again for a review.

- Every stakeholder in the new service system is better designed and has more
value (Figure 107)

Because of the health care system contains more types and complex aspects, when we
sorted out the overall health care system, we divided the overall system into the first level
of stakeholders and the second level of stakeholders.

This will better help us build the new system and also maximize the role of each
stakeholder to understand their needs and pain points, so that each link and contact
point within the new system can provide better services for the overall system to bring
out the maximum value.

171



Companies, social wei
transportation syst

Family members, or ,
community property, community staff, nearby clinics and pharmacies-

Home Care

BujuLeld § sstuadia

Supporting
Pharmacy

18N ‘Buidsayasnoy
“eryses sioeuneyd Yopop Juened “eumg
>

e
My B
ey Stimpy, “@m@wf‘.ﬂ
top, s
"* Enter the condition, =’
platform match

o
"5 Secondary Stakeholders

: Integrate existing health care types into a holistic, approach to better leverage the
value of each type.

This is due to the fact that there are varying degrees of business overlap and crossover in
all existing health care types. For example, online health care platforms are operating
more online medicine sales now, leading to a certain degree of reduction in offline
pharmacies. There is also a big difference between community hospitals and clinics in
most users' psychology, but in fact ,their functions are very different, leading to a certain
degree of competition between them, with community hospitals unattended and clinics
blossoming everywhere, but their professionalism needs to be improved.

Therefore how to more reasonable planning, the function of each type to the maximum,

after the integration of resources to reflect the greatest advantage, but also the
necessary path.
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- The emotions of disadvantaged groups being cared

Through the professional health care system built for them, we let the disadvantaged
know that we respect their emotional needs, their differentiation, their way of life, and
every user, and have been working to create better design, better services to help them,
achieving true non-differentiation and eliminating prejudice.

This is also the purpose of this thesis research, hoping that the world can respect every
living creature and person, without differences, to achieve true accessibility.

Therefore, | made a new user journey map (Figure 108) for disadvantaged groups at the
end of the conclusion, and found that through the new service system, disadvantaged
groups can realize four stages of health care: Pre Service, Pre Attendance, will
Attendance and Post Service (Figure 109) , so that each step can satisfy their real needs
and provide better health care services for them.
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Pre Attendance Will Attendance

OLD HEALTHCARE SYSTEM : Pre Service, Pre Attendance, Will Attendance, Post Service

- ==

| NEW |
Postsenis

NEW HEALTHCARE SYSTEM : Pre Service, Pre Attendance, Will Aitendance, Post Service

aredwon

Through the user journey map, we can find the purpose of our study.The result is
currently a good phase success in the new system service. The satisfaction of
disadvantaged groups is obviously well above the existing service system in the new
system service. In the new service system, each step is evaluated highly and well above
the existing health care system, which shows that the new service design system has
achieved the desired objectives.

Finally, the research hope everyone can pay more attention to the disadvantaged groups,
feeling the multiplicity and differences of life, respecting the differences and removing the
barriers.
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Attachment A

Informed Consent Statement: Informed consent was obtained from all subjects or
families—involved in the study.

Data Availability Statement: Further inquiries can be directed to the corresponding authors.

Conflicts of Interest: The authors declare no conflict of interest.

Attachment A

Table A1. Questionnaire survey on the living needs of disadvantaged groups

0 1 2 3 4 5 6 7 8 9 10
Emotional
Who am |?
1. Children, the elderly, the disabled,

the mentally challenged + - -

My age?
2. (Please fill in)

Will | be able to live on my own?
Yes

3. Yes, but sometimes | need to rely on others
No,

Who do | live with?
Myself.
4, Family members.

Institutional residence (name of institution)

When | am on Home , | notice if | am angry or
happy (I play, | communicate . . .)

5. When | am on Home with family or professional assistants,
I notice if | am angry or

happy (I play, | communicate . . .)

193




Would you like it if you lived with other people?
Who is this person?

Living with someone else, | often feel

(I feel happy, dislike, angry)

Why?

If you had the opportunity to live on your own,
would you choose to live on your own?
Because you don't like to bother others?

Or don't like others to control you?

What time do you start each day?
What time do you rest?

What are the parts that make up my day?

(Learning, playing, recovering, healing, Healthcare, enjoying - - -

10.

What do | do most often?
Do | feel happy?
If not, why?

11.

Is your life arranged by yourself?
Or are you forced to accept some arrangements?
(For example)

12.

Can you describe your day specifically?
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13.

Please rate the things that you would do in your life?

(out of 10 points)

Do you want to change?

14 Don't want to, usually, very much, especially
If | could change, what part of my life would | like to change?
15. Why?
When you are outside, do you care about the eyes of others?
In terms of caring?
16 What are your emotions at this time?
(unhappy, angry, cranky)
Why?
17. Please remember specifically, and describe a day in your life?
18. Would you mind if | observed a day in your life, if that's okay?

If not, why?
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Informed Consent Statement: Informed consent was obtained from all subjects or
families—involved in the study.

Data Availability Statement: Further inquiries can be directed to the corresponding authors.

Conflicts of Interest: The authors declare no conflict of interest.

Attachment A

Table A2. Questionnaire survey on health care aspects of disadvantaged groups

10

Emotional

Who am |?
1. Children, the elderly, the disabled,
the mentally challenged + - -

My age?
2. (Please fill in)

Will | be able to live on my own?
Yes

3. Yes, but sometimes | need to rely on others
No,

Who do | live with?
Myself.
4. Family members.

Institutional residence (name of institution)

How often do you have health care?
5. (Frequency)
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What is the reason for each health care session?

6. Is it always the same? Or is it the same occasionally? Not at all?
What is the duration of each health care session?
Half an hour
7. Half an hour - one hour
One hour - two hours
More than two hours
What types of health care have you been in contact with so far?
8. Where is (multiple choice)?
(Large general public hospital, clinic, community hospital, pharmacy, online health care platform, home care)
Based on the type of health care you have been in contact with so far,
9. Which one do you like the most?
Reason
Based on the type of health care you have been in contact with so far,
10. Which one do you like the most?
Reason
11. What do you think is the difference between
your favorite type of health care and your lowest favorite type of health care?
Why would you choose just one type of health care?
12.

Why would you choose more than one type of health care?
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13.  Can you help me remember when was the last time you went to health care?
14.  What were the reasons for your visit to health care?
How did you feel about it?
15. Very good, fair, bad---
16. What do you think made you feel this way?
Can describe your health care life up to now?
17. What has been the most impressive?
Was it a good or bad experience?
Do you think the impact on your health care after covid-19 has been significant?
18. What are the main impacts?
How much do you use your cell phone?
Unfamiliarity.
Fair operation, not used much.
19. Fair operation, mostly used to make payments and view information.
Operation is proficient , can use it freely
Very proficient, can't live without the phonelf not, why?
What do you think is the biggest problem in health care today?
20. What is the main type of health care?
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21.

If you had the opportunity to experience more specialized health care content without leaving your
home,

would you like to do so?

Why?

22.

If all existing types of health care were made into one,
Do you think you would like it?
Why?

23.

Please rate the different types of health care available (out of 10)
large general public hospitals.

clinics.

community hospitals.

Online health care platforms.

Home care.

24.

Can you describe your ideal health care?
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Attachment B

Statistical bulletin on the development of healthcare of China in 2021
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Glossario

Emotional Design - By understanding the user's true feelings, interacting
with the user emotionally, the interaction behavior makes the user satisfied,
making the user feel confident about the product or system through
emotional design.

Interaction Design - It defines the content and structure of
communication between two or more interacting elements that work together
to achieve a purpose. Interaction design is an effort to create and establish
meaningful relationships between people and products or services.

Intelligent Product - Intelligent products are defined as any kind of
equipment, apparatus or machine with computing and processing
capabilities. A fully functional intelligent device must have sensitive and
accurate perception, correct thinking and judgment, and effective execution
functions.

The Disadvantaged Groups - The disadvantaged groups facing special
difficulties such as illness, aging, physical or mental disabilities, lack of
financial or economic support, and political weakness.

Affective Computing - Affective computing is related to
emotion.Emotional computing theory has produced some valuable results,
but it is less applied to the field of product practical design.

Service Design - Service design is a process where designers create
sustainable solutions and optimal experiences for both customers in unique
contexts and any service providers involved.

Line of Visibility - The demarcation line between customers and front
desk staff, crossing the demarcation line means that customers and service
staff interact.

Service Evidence - Online/offline touchpoints that impact customers at

different behavioral nodes, including brick-and-mortar stores, brochures,
websites, mobile alerts, etc.
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User Centerd Design - User-centered design methodology. It is a design
process that puts the user experience at the center of design decisions and
emphasizes a user-first design model with a deep understanding of who will
use the product.

Persona - Persona is a fictional persona containing typical user
characteristics based on a deep understanding of real users and the
generalization of highly accurate relevant data.

Customer Journey Map - The Customer Journey Map is a visual
representation of the relationship between the user and the product/brand
over a period of time and across touchpoints.

Product Service System - It is a business model in which a company
sells products and provides sales services at the same time.

Double Diamond - The essence of the Double Diamond Model is a way of
thinking about problems and solutions in design composition, which can be
used as a daily design process with the core of: finding the right problem and
finding the right solution.

Service Blueprint - A service blueprint is a service design relationship
diagram that shows the relationships between different solutions (e.g.
products and services) and their components (people, physical or digital
evidence and processes).

Service Stakeholder Map - Stakeholder mapping is a business tool
designed to clarify roles and relationships. It is used to identify individuals or
organizations that have a stake in a project , and to rank these individuals or
organizations in terms of their relevance to the project, their influence on the
project, as well as their importance.

User Experience Principles (UX/UE) - It is a subjective feeling that

users build up in the process of using the product. However, for a
well-defined user group, the commonality of their user experience can be
recognized through well-designed experiments.
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Storyboard - Storyboards are visual narratives - they can help you
visualize your ideas and help you explain them to your clients, and plan a
creative project.

Vision Stories - Using Future Stories to Translate Strategy into Action.
SLR - Continuous Sign Language Recognition.

Artificial Intelligence (Al) - Artificial intelligence is a branch of computer
science that attempts to understand the essence of intelligence and produce
a new intelligent machine that can respond in a similar way to human
intelligence, and research in this field includes robotics, language recognition,
image recognition, natural language processing, and expert systems.

Integration - The physical sense refers to fusing or melting into one as in
melting. In the psychological sense, it means the cognitive, emotional, or
attitudinal tendencies of different individuals or groups melt into one after
certain collision or contact.

Rehabilitation - Rehabilitation is the integrated and coordinated
application of medical, educational, social and vocational methods to restore
and rebuild the lost functions of the sick, injured and disabled (including
congenital disabilities) as soon as possible to the greatest extent possible, so
that they can recover their physical, mental, social and economic abilities as
much as possible and return to life, work and society ( WHO). Rehabilitation
focuses not only on the disease but also on the whole person, physically,
psychologically, socially and economically.

Communication Cards - The communication cards are used to help
disadvantaged people, especially the mentally challenged, etc. by helping
them to understand and communicate.

Qualitative Research - Qualitative research is about gaining insight by

uncovering problems, understanding the phenomena of events, analyzing
human behavior and perspectives, as well as answering questions.
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Quantitative research - Quantitative research refers to the systematic
empirical examination of social phenomena using statistical, mathematical or
computational techniques.

Ageing - Ageing of the population refers to the dynamics of a corresponding
increase of the proportion among the older population in the total population.
Due to the decrease in the number of young people and the increase in the
number of older people, caused by the decrease in the fertility rate of the
population and the increase in the life expectancy.

Chronic Diseases - Chronic disease is a general term for diseases that do
not constitute an infection and have a long-term accumulation to form a
disease form damage.

Infectious Diseases - Infectious Diseases are diseases caused by various
pathogens that can be transmitted from human to human, animal to animal,
or human to animal.

Large general public hospitals - Large general public hospitals are the
economic type of state-owned and collective-run hospitals (including
government-run hospitals), large generally refers to tertiary municipal
hospitals.

Clinic - Clinics are smaller medical institutions than hospitals, usually with
only outpatient services and pharmacies, most clinics do not have
hospitalization, emergency rooms and operating rooms, etc. They are usually
private practices and smaller than hospitals.

Community Hospital - Community hospitals mainly provide public health
and basic medical services for community members, with the characteristics
of public welfare, not for profit.

Medical Insurance - Medical insurance generally refers to basic medical

insurance, which is a social insurance system established to compensate
workers for financial losses caused by the risk of illness.
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Pharmacy - A pharmacy is a store that retails medicines.

Dispensing Room - Where the medications used are mixed and
matched according to medical advice.

Traditional Chinese Medicine - Traditional Chinese medicine is a
discipline that studies human physiology, pathology, disease diagnosis and
prevention. It inherits the experience and theories of the ancient Chinese
ancestors in treating diseases.

Online Healthcare Platform - Online medical care, also known as
Internet medical care, refers to online health care services based on the
Internet and other information technology, including medical guide triage,
online reservation and online registration before consultation, online
diagnosis, remote consultation, electronic prescription, health consultation,
disease prediction and remote monitoring during consultation, and online
payment, medical insurance reimbursement and drug delivery after
consultation.

Home Care - Home care means taking care of body temperature, pulse,

respiration, blood pressure, pupils, etc. The changes of these vital signs
reflect the improvement or deterioration of the disease. Therefore, disease
observation is the key element of basic nursing care.

Psychologiced Care - Psychological care is a psychotherapeutic
approach to the care process in which the nurse positively influences the
patient's mental activity through various ways and means (including the
application of psychology and technology) to achieve the goals of care.

Clustering - Clustering is the cascading of information values that have
the same characteristics and can be grouped into one class

Variables - ariables are the core dimension to help find from the many
information.
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Service Design Opportunities - Service design opportunity are
points in the service design process that can benefit the design itself or the
system

Competitive Analysis - competitors' products. Competitive analysis,
as the name implies, involves a comparative analysis of competitors'
products.

User Loyalty - User loyalty, also known as User viscosity, is a tendency
for customers to develop a preference for a particular product or service,
form an "attachment" preference, and then make repeat purchases.

Architecture Design - Architectural design is the product of a
subjective mapping that one makes of elements and relationships between
elements within a structure. Architectural design is a set of related abstract
patterns that guide the design of various aspects within a large software
system.

Prototyping Design - The prototype can be summarized as a
framework design for the entire product before it is introduced to the
market.

CSL - Chinese Standard Sign Language

ASL - American Standard Sign Language
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