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ABSTRACT

With the widespread adoption of intelligent technology, the medical and healthcare
industry is confronted with a multitude of opportunities, challenges, and
transformations. This research endeavors to delve into the innovative potential
and transformation trajectory of the medical and healthcare industry in the digital
era. Initially, the study establishes a foundation by examining the concepts of
big health and the big healthcare industry, encapsulating the entire lifecycle of
individual health and the myriad innovation spaces within health design. In exploring
the multiverse of healthy design, the study begins by dissecting human identity,
delineating the future societal existence of humans as conscious, physical, social,
and digital beings. Consequently, various types of health emerge: mental, physical,
social, and digital. The study further analyzes the multifaceted innovation spaces
within the medical and healthcare industry, namely the consciousverse (conscious
space), physicalverse (physical space), socialverse (social space), and digitalverse
(digital space). Each of these innovation spaces possesses distinct characteristics
and functionalities, influencing, intersecting, and interacting with each other to
present novel avenues for enhancing individuals’ health standards and quality of
life. Subsequently, the study delves into five pivotal transformation pathways for
the healthcare industry: “Digitalization & Intelligence,” “Inclusion & Accessibility,”
“Personalization & Customization,” “Systematicness & Intersectionality,” and
“Globalization & Localization.” The findings of this research aim to broaden the scope
of innovation, offering fresh inspiration and transformational insights to designers,
technicians, researchers involved in the development of healthcare products, services,
and experiences, as well as institutions, organizations, enterprises, and practitioners
within the healthcare sector.

Keywords: Big health, Big health industry, Future healthcare, Design futures, Multiverse,
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INTRODUCTION

The World Health Organization (WHO) defines “Health” as: Health is a
state of complete physical, mental and social well-being and not merely the
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absence of disease or infirmity (Schramme, 2023). Therefore, according to
this definition, human health can be divided into three aspects: physical
health, mental health and social health. In 2016, Senior Chinese officials
emphasized at the National Health and Wellness Conference that China
should advocate a healthy and civilized lifestyle, establish the concept of big
health, also known as comprehensive health, and shift the focus from diseases
treatment to people’s healthy state (Organization, 2017). Since then, the
concept of big health has been popularized in China. “Big health” is a concept
proposed based on the development of the times, social needs and changes in
the spectrum of diseases. It revolves around people’s food, clothing, housing,
transportation, birth, aging, illness and death, pays attention to various
risk factors that affect health, and advocates self-health management. It
is proposed under the guidance of the concept of comprehensive care for
the whole process of life. It pursues not only individual physical health,
but also complete health in terms of spirit, psychology, physiology, society,
environment, and morality (Metzl et al., 2010). It advocates not only
scientific and healthy living, but also correct healthy consumption. The scope
involves all kinds of health-related information, products and services, as
well as the actions taken by various organizations to meet the health needs of
society. With the popularization of intelligent technology and digital lifestyle,
the medical and health industry faces numerous opportunities, challenges and
changes (Jayaraman et al., 2020). Under the guidance of “big health”, the
concept of health permeates all aspects of our study, work and daily life.
This study starts with the definition of the big health, analyses the relevant
industry content of the whole life cycle of human health, and finally explores
the innovation space and transformation path of the medical and health
industry from five aspects: “Path 1: Digitalization & Intelligence”, “Path 2:
Inclusion & Accessibility”, “Path 3: Personalization & Customization”,
“Path 4: Systematization & Intersectionality”, and “Path 5: Globalization
& Localization”.

THE DEFINITION OF BIG HEALTH INDUSTRY

The big health industry encompasses a broad spectrum of activities aimed at
maintaining, restoring, and enhancing individuals’ health status, spanning
product manufacturing, service provision, and information dissemination
(Luo, 2022). It embraces multiple production and service sectors that are
intimately tied to human health, encompassing medical services, healthcare
products, nutritional and wellness foods, medical equipment, leisure and
wellness services, as well as health consultation and management. However,
relying solely on this definition, the boundaries of the big health industry
appear somewhat abstract and indistinct. Numerous experts and scholars in
China have ventured to define the concept of big health and its corresponding
industry, yet a unified definition of the scope of the big health industry in
China remains elusive. Broadly speaking, the big health industry can be
categorized from two perspectives. Based on the nature of products and
services, it can be segmented into medical products and services and health
products and services. Within the medical realm, this includes the medical
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industry, which is predominantly driven by medical service institutions,
and the pharmaceutical industry, which focuses on the production and
sale of drugs, medical devices, and other medical consumables. On the
other hand, health products and services encompass the health product
industry, which specializes in the production and sale of health foods
and wellness products; the health management service industry, which
emphasizes personalized health testing, evaluation, consulting, rehabilitation,
and supportive promotion; and the elderly care service industry, which relies
on home-based, community-based, and institutional support.

THE ENTIRE LIFECYCLE OF BIG HEALTH

From the perspective of individual life cycle, humans go through different
stages of life, including birth, aging, illness, and death, from infancy,
adolescence, youth, middle age to old age (Alwin, 2012); The evolution of its
health status will go through a state of health, sub health, and disease; For
the life cycle of disease treatment, there are different stages from prevention,
treatment, rehabilitation to management (Y. Liu & Tamura, 2020). Overall,
the entire lifecycle of individual health undergoes different stages of change,
from disease prevention, health testing, physical exercise, diagnosis and
treatment, rehabilitation therapy, chronic disease management to elderly care
and leisure. As shown in Figure 1. Innovation and health interventions in the
related medical industry can occur at various stages of the individual’s health
lifecycle, in order to seek opportunities and expand the space for innovation.

Figure 1: The entire lifecycle of big health.

THE INNOVATION SPACE OF BIG HEALTH INDUSTRY

According to the concept of big health, there are medical and non-medical
health services that intervene in health (Gabrielová & Veleminsky, 2014).
In terms of medical and health services, a human-centered health design
has a basic health support service system, including family, community,
culture, medical staff, rehabilitation medicine, disease treatment, healthcare,
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disease prevention, etc (Johnson et al., 2008). In terms of non-medical health
services, people’s health is closely related to education, labour, housing,
transportation, agriculture, hygiene, food, finance, and social welfare, which
together form a support and intervention system to ensure people’s healthy
lives (Bambra et al., 2010).

Figure 2: Medical and non-medical services.

For the innovation space of healthcare, we start from human consciousness
and divide future human identities into physical, social, digital, and conscious
human (Davis et al., 2019; Emanuel & Stanton Fraser, 2014). Among them,
conscious human are the core and foundation of the other three identities,
playing a leading role in human behaviour, mind, and decision-making.
Physical, social, and digital human identity interact and transform with
each other. They respectively represent physical health, social health, digital
health, and mental health, and correspond to the physicalverse, socialverse,
digitalverse, and consciousverse. They together form a diverse space which
we called multiverse for healthcare innovation (Yuqi Liu & Fu, 2024).
Among them, the conscious universe is in a central and dominant position,
controlling behaviour through consciousness and having a significant impact
on the other three spaces (Chartrand, 2005), while the digital universe is more
of a way, means, and tool to have obvious effects on the other three spaces
(Murray et al., 2016).

Consciousverse-Mental Health: The consciousverse is mainly related to
mental health. The innovative application of consciousness space in the field
of mental health refers to the creation of relevant health products, services
and experiences to intervene and intervene in the cognition, attitudes and
values of personal mental health. This includes the understanding of mental
health problems, the view of mental illness, and the demand and expectation
for mental health services. The health innovation of consciousness space
emphasizes raising public awareness of the importance of health, and
promoting mental health education and self-care practices.

Physicalverse-Physical Health: The physicalverse is mainly related to
physical health. The innovative application of physical space in the field of
physical health refers to the creation of relevant health products, services
and experiences for the prevention, diagnosis, treatment and rehabilitation
intervention of physical diseases, such as health drugs, equipment and places.
For example, hospitals, clinics, operating rooms, rehabilitation centres, etc.
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are equipped with necessary medical equipment and professionals, and are
healthy places for physical examinations, disease treatment and rehabilitation
training. The health design innovation of the physical universe will directly
intervene in the patient’s physical body state to promote the health of the
individual’s physical body.

Socialverse - Social Health: The socialverse is mainly related to social
health, and the innovative application of social space in the field of social
health refers to the creation of related health products, services, and
experiences that intervene and influence health status from social factors,
social structure, and culture. This includes the impact of interpersonal
relationships, social status, economic status, work environment, community
support systems, etc. on individual and group health. Social space emphasizes
improving health conditions, enhancing people’s sense of social belonging,
value, and achievement through social intervention.

Digitalverse - Digital Health: The digitalverse is mainly related to digital
health, and the innovative application of digital space in the field of digital
health refers to the use of digital technology to create related health products,
services, and experiences to improve individual health status. This includes
electronic health records, telemedicine, online health consultations, health
applications, wearable devices, health data analysis, and more. The digital
space can help individuals better manage their health by providing convenient
health information and services, and provide more accurate diagnosis and
treatment support for medical service providers.

In general, each space has its unique characteristics and functions, and they
can influence, intersect, and interact with each other. With the development
of society and technological progress, the comprehensive application of
these four different innovation spaces has become increasingly important in
the medical and health industry, providing new possibilities for improving
people’s health level and quality of life.

Figure 3: The multiverse innovation space of big health industry.
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THE TRANSFORMATION PATH OF BIG HEALTH INDUSTRY

This section will analyze the transformation path of the healthcare industry in
the digital era from five aspects: “Digitalization & Intelligence”, “Inclusion
& Accessibility”, “Personalization & Customization”, “Systematicness &
Intersectionality”, and “Globalization & Localization”.

Digitalization and Intelligence

• Smart Healthcare. The development of technologies such as artificial
intelligence (AI), virtual reality (VR), big data, cloud computing, Internet
of Things (IoT), and 5G has provided strong technical support for the
healthcare industry. Smart healthcare is an important component of the
digital transformation of the healthcare industry, including intelligent
diagnosis, intelligent treatment, intelligent care, etc. It improves the quality
and efficiency of medical services through intelligent devices and systems.

• Data Empowerment.The digital transformation of the healthcare industry
requires the integration and application of medical big data, encouraging
patients to participate in their own health management, using digital
tools for self-monitoring and management, and providing support for
clinical decision-making, disease prevention, and health management
through data analysis and mining. The intelligence of medical equipment
and devices, such as intelligent temperature management and intelligent
hearing aids, can improve the convenience and accuracy of medical
services.

• Drug Development. The application of digital technology in the field
of drug development can accelerate the process of drug discovery and
development, reduce research and development costs, and improve the
success rate of research and development. Through computer simulation
and molecular modeling, artificial intelligence technology can quickly
process large-scale data, discover patterns and associations hidden behind
the data, help accelerate the drug discovery process, and provide new ideas
for drug repositioning and reuse.

• Digital Education. The application of digital technology in the field
of medical and health can greatly reduce the physical cost of medical
education, enhance the learning effect of medical skills and knowledge,
and help cultivate a group of medical and health talents with digital
skills to meet the needs of medical digital transformation. At the same
time, through digitization, enhance cross-border cooperation between the
medical industry and other industries such as IT, communication, finance,
etc., and jointly promote industrial innovation.

Inclusion and Accessibility

• Policy Guidance. To formulate and implement inclusive policies to ensure
that medical services are open to all populations, especially vulnerable
groups such as the elderly, disabled, women, children, and unemployed,
in order to prevent medical discrimination. At the same time, provide
financial support, tax incentives, subsidies, and other measures to reduce
the cost of medical services and improve their affordability. Relevant
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departments should establish a sound regulatory system and standards
for medical and health services to ensure the quality and safety of medical
services.

• Digital Coverage. To utilize digital technologies such as electronic
health records, online appointments, remote healthcare, etc. to improve
service accessibility. Applying artificial intelligence and machine learning
technologies to improve diagnostic accuracy and treatment efficiency.
Reduce the administrative burden on medical staff and improve work
efficiency through technological means. Solve cost issues by optimizing
operational models and adopting digital strategies to control medical costs
and improve the affordability of medical services.

• Talent Reserve. To cope with the shortage of medical staff, strengthen
the cultivation of medical professionals, improve the professional level
and service awareness of medical service personnel, especially in rural
and remote areas. On one hand, the realization of universal coverage
of medical and health services has brought new experiences, and
the cross-industry data connectivity mechanism has promoted relevant
technological innovation and deep integration of resources from different
industries. On the other hand, promoting social care, establishing a more
resilient talent pool for social care, and enhancing the attractiveness of
related professions. Strengthen the construction of community medical
centers to make medical services more accessible to the public.

• Public Welfare. To strengthen the infrastructure construction of the public
health system and improve the ability to prevent and control infectious
diseases, chronic diseases, and other diseases. Medical and health
enterprises should assume social responsibility by providing public welfare
services and improving medical facilities to enhance the inclusiveness
of medical services. Encourage cooperation and sharing among medical
institutions to improve the efficiency of utilizing medical resources.

Personalization and Customization

• Electronic Archives. By collecting and analyzing patient health data,
including genetic information, lifestyle habits, and past medical records,
personalized disease prevention, treatment, and management plans are
provided. Establish a digital health platform, integrate medical resources,
provide convenient services such as online consultation, electronic
prescriptions, remote diagnosis and treatment, and meet the personalized
needs of patients. Utilize technologies such as artificial intelligence,
machine learning, and big data analysis to enhance diagnostic accuracy
and develop personalized treatment plans.

• Patient Participation. To encourage patients to participate in their own
health management, customize services based on data provided by
patients, increase patient satisfaction and compliance with treatment
plans, and continuously monitor health through smart devices. Encourage
patients to participate in the decision-making process of medical services,
improve service transparency and patient satisfaction. At the same time,
pay attention to patient privacy and data security, establish strict data
protection mechanisms, and enhance patient trust in personalized services.
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• Precision Customization. Developing precision medical technology,
providing patients with more targeted treatment plans through genetic
testing and other means, achieving maximum treatment effectiveness and
minimal side effects. Develop customized medical products and services,
such as patient specific drug formulations, customized rehabilitation
plans, and personalized health management procedures.

Systematicness and Intersectionality

• Technology Integration. The healthcare industry integrates various
innovative technologies, such as artificial intelligence, machine learning,
big data analysis, remote healthcare, wearable devices, etc. At the same
time, the integration of medical equipment and tools is also an important
aspect of medical technology integration, which is conducive to reducing
the learning and usage costs of technology, equipment, and tools for
relevant medical personnel. In addition, while integrating, it is necessary
to develop technical standards and specifications to ensure the quality of
medical and health products and services.

• System Fusion. The healthcare industry needs to build a systematic
solution that integrates multiple links such as medical information,
medical resources, and patient data to provide health management services
throughout the entire lifecycle. This includes various stages of medical
services such as disease prevention, diagnosis, treatment, rehabilitation,
and long-term care. At the same time, promoting interoperability and
interoperability between different systems and platforms is also a very
important aspect, which is conducive to improving the overall efficiency
of medical services.

• Industrial Collaboration. The big health industry is not just limited to the
medical industry, it can deeply intersect with many other industries.
For example, health+architecture, health+gaming, health+food,
health+education, health+art, health+gardening, health+tourism,
health+transportation, etc. Integrating the health industry into relevant
formats of other industries, advocating lifestyle interventions and
intervention-based lifestyles, allowing the concept of health to permeate
all aspects of production and life.

• Knowledge Sharing. The fields of medicine and biology, physics, materials
science, computer science, etc. can promote the research and development
of innovative products and services through interdisciplinary approaches.
Establish an open innovation platform to promote collaboration and
knowledge sharing within and outside the healthcare industry, connect
medical institutions, researchers, pharmaceutical companies, and patients,
and jointly promote the progress of medical research and clinical
applications. At the same time, involving patients in the entire process of
medical decision-making, improving their awareness, and understanding
of their own health status, and enabling them to better participate in their
treatment process is also an important aspect of knowledge sharing.
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Globalization and Localization

• Local Innovation. The local medical and health industry needs to
strengthen its own research and development capabilities, and develop
products and services that meet the needs of local patients to meet the
affordability and acceptance of patients in different regions. This includes
understanding of local epidemiology, respect for local culture and medical
practices, utilization of local medical resources, and strategies for local
marketing. In the context of globalization, localized production can help
the healthcare industry reduce costs, improve supply chain stability and
response speed. This includes establishing local production bases and
supply chains, as well as developing local raw material and component
suppliers.

• Cooperation & Exchange. Share local experiences and achievements
through international organizations and platforms, while learning and
absorbing global best practices. Through international cooperation,
the local medical and health industry can introduce advanced medical
technology and management experience and improve the level of local
medical services. Meanwhile, by participating in international clinical
trials and research, the local healthcare industry can integrate more
quickly into the global healthcare innovation network. While respecting
local culture and medical habits, it is also necessary to comply with
international medical and health standards and norms to ensure the
quality and safety of medical services.

• Supervision & Training. Regulatory agencies need to develop regulatory
policies that adapt to the needs of globalization and localization, ensure
the safety and effectiveness of new drugs and medical equipment,
and accelerate the approval process to enable local patients to access
innovative medical products in a timely manner. Strengthen talent
cultivation in the field of healthcare, especially professional education,
and training in the context of localization and globalization, to meet the
needs of the development of the healthcare industry.

• Global Governance. Actively participate in global healthcare cooperation
and governance. Actively participate in global health emergency response
when encountering public health emergencies. At the same time, actively
participate in global health governance, provide international medical
assistance to areas with medical backwardness or underdevelopment
around the world, such as dispatching medical teams, providing medical
supplies, sharing medical experience, etc. Integrating non communicable
disease medical services into humanitarian emergency operations can help
save more lives.

CONCLUSION

This study starts with the definition of health, big health, and the big
health industry, proposes that based on the concept of “big health”, there
are medical and non-medical health services that intervene in health. The
article summarizes the entire life cycle of individual health, which undergoes
different stages of changes from disease prevention, health testing, physical



Design for Multiverse Healthcare: The Innovation Spaces and Transformation Paths 1369

exercise, diagnosis and treatment, rehabilitation therapy, chronic disease
management to elderly care and leisure. In the exploration of innovation
space in the medical and health industry, starting from the analysis of human
identity, the existence of humans in the future society is defined as conscious
humans, physical humans, social humans, and digital humans; This has led
to different types of health, namely mental health, physical health, social
health, and digital health; And analyzed the multiverse innovation spaces of
the medical and health industry, namely the consciousverse (consciousness
space), the physicalverse (physical space), the socialverse (social space), and
the digitalverse (digital space). Among them, the innovative application of
consciousness space in the field of mental health refers to the intervention of
creating related health products, services, and experiences in the cognition,
attitude, and values of individual mental health; The innovative application
of physical space in the field of physical health refers to the creation
of relevant health products, services, and experiences for the prevention,
diagnosis, treatment, and rehabilitation intervention of physical diseases; The
innovative application of social space in the field of social health refers to the
creation of relevant health products, services, and experiences that intervene
and influence health status from social factors, social structure, and culture;
The innovative application of digital space in the field of digital health refers
to the use of digital technology to create related health products, services,
and experiences to improve individual health status.

Secondly, the five major transformation paths of the health industry were
analyzed, namely “Digitalization&Intelligence”, “Inclusion&Accessibility”,
“Personalization&Customization”, “Systematicness&Intersectionality”,
and “Globalization&Localization”. Among them, “Path 1:
Digitalization&Intelligence” includes using AI, big data and other
technologies to improve the quality and efficiency of medical services in smart
healthcare, empowering health management with data, accelerating drug
development and reducing costs through digital technology, and cultivating
medical talents with digital skills in medical education. These applications not
only promote the digital transformation of healthcare, but also strengthen
cross-border cooperation between the healthcare and other industries,
jointly promoting industrial innovation. “Path 2: Inclusion&Accessibility”
includes the government developing inclusive policies to ensure fairness
and accessibility of healthcare services, and reducing service costs through
financial support. It utilizes digital technology to improve service accessibility
and efficiency, reduce the burden on healthcare workers, and control medical
costs. This path also strengthens the cultivation of medical talents, improve
professional level, and strengthen the construction of community medical
centers. At the same time, strengthening the public health system, improving
disease prevention and control capabilities, encouraging cooperation and
sharing among medical institutions, improving resource utilization efficiency,
and jointly enhancing the inclusiveness and sustainability of medical services.
“Path 3: Personalization & Customization” includes the collection of patient
data in the medical and health field through electronic record systems,
providing personalized prevention, treatment, and management plans.
The digital platform integrates resources, provides convenient services,
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and utilizes technologies such as AI to enhance diagnostic accuracy. This
path encourages patients to participate in health management, improve
satisfaction and compliance, while emphasizing privacy protection. It also
developing precision medical technology to provide patients with targeted
and optimal treatment plans and promoting personalized and precise
medical and health services. Path 4: Systematization & Intersectionality
includes the healthcare industry integrating technologies such as AI and big
data to achieve efficient medical services and setting standards to ensure
quality. At the same time, building a system solution that integrates medical
information and provides full lifecycle management. Industrial integration
integrates health concepts into multiple fields, achieving a deep integration of
life and health. Knowledge sharing promotes interdisciplinary cooperation,
accelerates innovative research and development, enables patients to better
participate in medical decision-making, and jointly promotes the progress
of the healthcare industry. Path 5: Globalization&Localization includes
strengthening research and development in the local healthcare industry,
developing products and services that meet local needs, reducing costs, and
improving supply chain stability. Through international cooperation and
exchange, learn global best practices, introduce advanced technology and
management experience, and integrate into the global medical innovation
network. Regulatory authorities should develop policies that meet demand,
ensure product safety and effectiveness, and accelerate approval. At the
same time, strengthen talent cultivation, participate in global healthcare
cooperation and governance, especially provide international medical
assistance in public health events, to improve global healthcare service
levels and save more lives. For example, the health industry also has
many innovative entry points in areas such as Asia, Africa, and Latin
America, where the world’s medical and health conditions are poor, food is
scarce, medical resources are insufficient, clean drinking water is lacking,
remote mountainous areas, regions with frequent natural disasters, and
international medical and humanitarian support. The content of this study
will expand new innovation space, provide new innovation inspiration
and transformation ideas for designers, technicians, researchers engaged in
the development of health products, services and experiences, as well as
institutions, organizations, enterprises and practitioners related to the health
industry.
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