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Abstract The concept of a new improved society known as Society 5.0 was first 
proposed in Japan in 2016 in the Japanese government’s 5th basic plan for Science 
and Technology. This new improved smart society will rely on the use of new 
technologies such as artificial intelligence (AI), cloud computing, and the Internet of 
Things (IoT) to gather and analyze large amounts of data. This is then used to 
improve many aspects of society leading to sustainable development and the 
achievement of the United Nations (UN) sustainable development goals (SDGs). 
SDG-3 is to “Ensure healthy lives and promote well-being for all at all ages.” This 
can be achieved in healthcare in society 5.0 through the use and integration of these 
new technologies. AI, machine learning (ML), and deep learning (DL) allow the 
creation of automated systems capable of learning, identifying features in patient 
data, and making a decision regarding diagnosis, prognosis, or treatment choices. AI 
can also be used to integrate large amounts of data to create digital twins of patients 
or populations to allow for more accurate modeling in many healthcare-related 
scenarios and implement precision medicine. Much of the data required to imple-
ment these technologies can be gathered through the IoT which allows personalized 
data regarding an individual’s health, environment, and activity to be gathered by
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smart connected devices through the Internet. To be successful, this digital infor-
mation must be used in such a way as to result in the merging of cyberspace and 
physical space through the integration of cyber-physical systems. All these new 
developments will require and drive a revolutionary change in the healthcare 
ecosystem. The use of these new healthcare technologies also presents governments 
and healthcare systems with new legal issues, ethical questions, and fears surround-
ing the restructuring of the healthcare ecosystem. Additionally, the implementation 
of these new technologies is complicated by the current worldwide energy crisis. The 
solutions to these problems are already being sought. Technologies such as AI, IoT, 
and digital twins are being used to design and manage newer smarter electricity grids 
and assist in the introduction of new energy sources, while Blockchain technology 
can possibly provide a solution to issues surrounding the responsible storage and 
management of data. The use of these technologies to implement healthcare based on 
the concept of Society 5.0 promises to give individuals a healthier, longer, and more 
productive life.
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1 Introduction 

1.1 Industrial Revolution 

From the beginning of civilization, technology has been recognized by humankind 
as a tool for the advancement of society. This has been greatly accelerated since the 
First Industrial Revolution (Industry 1.0) (Mourtzis et al. 2022) (Fig. 1). The First 
Industrial Revolution began around the 1780s and comprised mechanical power 
production using fossil fuels, water, and steam. The Second Industrial Revolution 
(Industry 2.0) followed in the 1870s whereby manufacturers preferred electrical 
energy for mass production and assembly lines (Mourtzis et al. 2022). The Third 
Industrial Revolution (Industry 3.0) followed in the 1970s and was characterized by 
the integration of automation into the production industries using Information 
Technology (IT) and electronics (Fig. 1). The fourth industrial revolution (Industry 
4.0) is defined by the use of artificial intelligence (AI), cloud computing, and the 
Internet of Things (IoT) to facilitate Cyber-Physical Systems (CPS) (Fig. 1). These 
systems serve as a real-time interface between physical and virtual worlds (Mourtzis 
2016; Elmaraghy et al. 2021). Industry 4.0 signifies the rapid change in technology, 
social patterns, industries, and processes in the recent decade. Advancements of 
innovative technologies such as AI, big data analytics, and digital twins under 
Industry 4.0 framework have improved product and service quality as well as 
production efficiency (Rüßmann et al. 2015). 

However, Industry 4.0 framework has limitations because engineers mainly 
focused on technological advancements in production and manufacturing systems



Society 5.0: Realizing Next-Generation Healthcare 3

F
ig
. 1

 
D
at
el
in
e 
of
 s
oc
ie
tie
s 
an
d 
in
du

st
ri
al
 r
ev
ol
ut
io
ns
. T

he
 p
ro
gr
es
si
on

 f
ro
m
 s
oc
ie
ty
 1
.0
 to

 S
oc
ie
ty
 5
.0
 is
 d
ep
ic
te
d 
al
on

gs
id
e 
th
e 
ch
an
ge
s 
in
 h
ea
lth

ca
re
 s
ee
n 
in
 

ea
ch
 s
oc
ie
ty



and networks (Xu et al. 2021). The engineers prioritized industrial efficiency and 
flexibility over worker welfare and industrial sustainability (Xu et al. 2021). Thus, 
the emergence of a new era of industrial transformation is soon. The new era will 
enable engineers to optimize current technologies for the benefit of humankind and 
social factories (Mourtzis et al. 2022). Countries such as Japan, the United States, 
and the European Union have already made a move toward the human-centric era of 
industrial transformation (Mourtzis et al. 2022). This new era is called Industry 5.0, 
and it also extends to Society 5.0. It is important to note that Industry 4.0 is still an 
ongoing technological transformation, and that Society 5.0 and Industry 5.0 are still 
under preparation (Mourtzis et al. 2022). This has created misconception that 
Industry 5.0 may not be recognized as an independent industrial revolution 
(Mourtzis et al. 2022).
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1.2 What Is Society 5.0? 

The Government of Japan launched the Society 5.0 (super-smart society) concept in 
April of 2016 (Fukuda 2020). Society 5.0 can be described as a novel society in the 
fifth stage which follows the hunting society, the agrarian society, the industrial 
society, and the information society as shown in Fig. 1 above (Fukuda 2020). This 
concept is aimed at creating a human-centered society whereby services and prod-
ucts will be easily accessible. Consequently, this will reduce social and economic 
gaps so that all people can lead prosperous lives (Fukuda 2020). Society 5.0 is the 
same as Industry 4.0; however, it takes a further step by portraying a data-driven 
society (super-smart society) and economy. Furthermore, it focuses on individual 
capabilities and needs (Mavrodieva and Shaw 2020). Society 5.0 conceptualizes a 
merge between the cyberspace and the physical space (real world) to effectively 
gather more personal and precise data, thereby improving value creation and prob-
lem solving (Fukuyama 2018). In addition, large quantities of data that have been 
collected over the years require time and human resources to analyze a job that could 
be performed rapidly using AI. This data could also be transformed into easy formats 
that can be understood and used by humans in various industries and social services 
(Mavrodieva and Shaw 2020). The Society 5.0 concept became an official policy in 
Japan when it was included in their 2016 Fifth Science and Technology Basic Plan 
for the first time (Mavrodieva and Shaw 2020). Parties involved pledged that this 
concept will significantly support the United Nations Sustainable Development 
Goals (UN-SDGs) and also create a sustainable, inclusive, and human-centered 
society (Mavrodieva and Shaw 2020). A sustainable society organizes itself to better 
the autonomy and the quality of life for its citizens. It also aspires to the common 
welfare economy, and it does not compromise its future opportunities. Sustainability 
is comprised of society, environment, and economy. Society is an important base 
among the three (Fig. 2).
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Fig. 2 Three bases that form sustainability. Adapted from Aquilani et al. (2020) 

The UN-SDGs are aimed at achieving collective progress through co-operation 
between citizens and governments to eradicate social inequality (Gustiana et al. 
2019). Since the establishment of these goals, many nations have directed their 
investments and research toward these sustainability goals (Fukuda 2020; Hayashi 
et al. 2017; Záklasník and Putnová 2019). In this case, sustainable development is 
conceptualized from its planning, use of aspiring technology and infrastructure 
developments, to attain both an improved environment and efficient industrialization 
(Aquilani et al. 2020). 

Japan plans to spread the Society 5.0 concept worldwide by working with other 
nations to achieve its implementation (Mavrodieva and Shaw 2020). The Society 5.0 
concept could change the way society functions in all areas of life. This concept will 
positively impact the economy of Japan as well as other countries and also help in 
tackling numerous social challenges (Fukuyama 2018). Society 5.0 will impact all 
aspects of life, but it is mainly focused on nine social and economic sector, namely, 
healthcare, finance, energy, agriculture and food security, disaster prevention, cities 
and regions, logistics, manufacturing, and public services (Fig. 3) (Mavrodieva and 
Shaw 2020). When it comes to healthcare, Society 5.0 aims to focus on using 
AI-based medical services such as telemedicine, prevention and individualized 
healthcare services, as well as access to personalized life-stage data (Mavrodieva 
and Shaw 2020).
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Fig. 3 Smart solutions facilitated by Society 5.0. Adapted from Narvaez Rojas et al. (2021)
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2 Digital Transformation in Healthcare 

Digital transformation has revolutionized many industries, especially the healthcare 
industry (Natakusumah et al. 2022). In the healthcare industry, technology enables 
individuals to live healthier, more productive, and longer lives. For instance, tele-
medicine was accessed by over one million people in 2015. In 2021, this number 
increased to 12 million people (Natakusumah et al. 2022). Thus, technology has 
allowed patients to access quality healthcare even in remote areas (Tortorella et al. 
2022). According to Maiurova et al. (2022), Pappas et al. (2018), Ricciardi et al. 
(2019), and Natakusumah et al. (2022), several other health technologies such as 
Blockchain, IoT, robotics, and AI have been developed and applied in this industry. 
Different companies view technology as an asset and not just infrastructure. To this 
effect, data analysis can be used to improve access to quality healthcare and also 
lower healthcare costs (Natakusumah et al. 2022). Utilization of health technologies 
allows consumers (patients) to easily access information regarding diseases, treat-
ment options, and also the ability to choose healthcare facilities that aligns with their 
needs (Maiurova et al. 2022; Natakusumah et al. 2022; Pappas et al. 2018; Ricciardi 
et al. 2019). Realization of the benefits of using health technologies has led to more 
healthcare providers adopting digital transformation into their management systems 
(Natakusumah et al. 2022). In turn, this has led to provision of improved quality 
healthcare (Natakusumah et al. 2022). 

2.1 Health Technologies 

Health technologies have constantly changed since the inception of medicine. 
Furthermore, increasing knowledge and diagnosis, treatments, rehabilitations, and 
prevention possibilities have changed healthcare systems (Ricciardi et al. 2019). 
Digitalization ranging from the use of computers to remotely monitor patients, 
electronic medical devices, as well as the computer-assisted visualization and deci-
sion support systems has affected many areas of healthcare systems (Ricciardi et al. 
2019). Digital transformation involves the introduction of new digital information 
and communication technologies, as well as new corresponding processes into the 
healthcare industry. Digitalization can lead to changes and innovations in health 
technologies and delivery, thus impacting healthcare and health systems (Ricciardi 
et al. 2019). 

2.2 Artificial Intelligence (AI) 

AI and other related technologies are increasingly common in society and business 
and are now increasingly applied in the healthcare industry (Davenport and Kalakota



2019). In addition, these technologies can potentially transform multiple aspects of 
patient care as well as in the administration process within healthcare institutions and 
pharmaceutical companies (Davenport and Kalakota 2019). AI can be described as 
the intelligence of machines instead of the intelligence of humans or other living 
organisms (Minsky 1961; Weng et al. 2001). It also refers to occasions whereby 
machines can simulate human minds in learning and analysis. Thus, AI can be 
involved in problem solving, and this kind of intelligence is also called machine 
learning (ML) (Huang et al. 2015). AI technologies are relevant to the healthcare 
industry; however, their specific supported tasks and processes differ widely. For 
instance, ML is commonly applied in precision medicine whereby it is used to 
identify the correct treatment protocols to use and predict the potential successes 
of these treatments in a patient (Lee et al. 2018). Most ML and precision medicine 
applications need a training dataset with a known outcome (e.g., disease). This is 
also known as supervised learning (Davenport and Kalakota 2019). An even more 
complex form of ML exists, which is comprised of neural network. Neural networks 
are discreet organized units of algorithms that act together in a hierarchical manner to 
mimic the human brain. This technology has been available since the 1960s and is 
used for categorization applications (Sordo 2002). For example, it can be used to 
determine whether a patient will develop a certain disease over a certain period of 
time (Davenport and Kalakota 2019). Lastly, deep learning (DL) and neural network 
models (with many feature levels and variables) are the most complex ML technol-
ogies. There are potentially thousands of hidden features in these models. DL is 
commonly applied in healthcare to recognize potentially malignant lesions in radio-
logical images (Fakoor et al. 2013). Furthermore, DL is also applied in radiomics, or 
the detection of features that are clinically relevant in medical images (Vial et al. 
2018). Radiomics and DL are mostly found in oncology-related image analysis. 
Thus, integration can potentially be used to increase diagnostic accuracy compared 
to previous generations of image analysis. Image analysis can also be automated 
using computer-aided detection (CAD) tools (Davenport and Kalakota 2019). 
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AI applications in drug discovery can increase access to medicine and improve 
the experience of patients, their families together with healthcare workers, and 
everyone involved in the healthcare system. Access to affordable safe, effective, 
and affordable medicine is a fundamental human right. To try and attain universal 
human rights and improve the lives of all the earth’s inhabitants, the UN-SDGs need 
to be achieved by the year 2030. Goal 3 talks about “Ensuring healthy lives and 
promoting well-being for all at all ages,” and particularly, Goal 3.8 seeks to 
“Achieve universal health coverage, including financial risk protection, access to 
quality essential health-care services and access to safe, effective, quality and 
affordable essential medicines and vaccines for all” (United Nations 2015). How-
ever, more than half of the people living in low- and middle-income countries 
(LMICs) do not have access to essential medicines for a variety of reasons including 
the high cost of medicines and poor healthcare infrastructure. New medicines are 
unaffordable for the majority of the population living in LMICs, while at the same 
time these countries have 75% of the world’s poor, accounting for the majority of the 
global disease burden (Stevens and Huys 2017). Therefore, leveraging the



advantages of AI, its increased speed coupled with reduced cost of drug develop-
ment, will be paramount if we are to attain Goal 3 of the UN-SDGs. 
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Although AI has a potential to transform the health industry, it has several 
technical challenges lying ahead (Yu et al. 2018). For instance, as ML-based 
algorithms rely on the presence of large amounts of high-quality training data, data 
that represent target patient population need to be cautiously compiled (Yu et al. 
2018). Furthermore, proper data curation is needed for overseeing heterogeneous 
data. In addition, acquiring patients’ gold standards requires health professionals to 
individually review clinical notes (Yu et al. 2018). This process is expensive on a 
population scale. Numerous high-performing ML models often create results that are 
hard to interpret by unassisted people. Additional AI challenges are economic, 
social, and legal (Yu et al. 2018). However, the greatest challenge to AI is ensuring 
its adoption into daily clinical practice (Davenport and Kalakota 2019). 

2.3 Digital Twins 

Digital twins are become an integral part of the digital transformation (Saracco 
2019). This transformation is facilitated by the IoT and advanced data analytics 
(Fuller et al. 2020). A digital twin can be described as a virtual representation of a 
physical entity which can be utilized in the design phase to analyze, predict, and 
simulate behavior and store evolving descriptive data (Saracco 2019). A digital twin 
environment enables fast analysis and real-time decision-making using accurate 
analytics. Digital twin technology can be applied in various industries including 
healthcare, manufacturing, smart cities, etc. (Saracco 2019). In healthcare, digital 
twins can be used to simulate the effects of certain drugs on humans. It can also be 
used in planning and performing surgery (Gahlot et al. 2018). Furthermore, a digital 
twin enables doctors, researchers, and healthcare facilities to simulate environments 
that are specific to their needs in real-time or for future developments or utilizations. 
Integration of AI algorithms into digital twin technology enables smarter decisions 
and predictions (Saracco 2019). The use of digital twins for healthcare is still in its 
initial stages, but its potential is wide, for example, in hospital management where it 
can be used to improve the assignment of beds, management of large-scale wards, 
and hospital administration. This technology can also be used for predictive main-
tenance and repair of medical equipment (Saracco 2019). Lastly, digital twin tech-
nology together with AI can be used to make life saving choices that are based on 
real-time and historical information (El Saddik 2018; Ross 2016). 

Digital twins can provide scientific data to address the current gaps in environ-
mental policies and in the long term, reach the UN-SDG-3 goals with regards to 
maternal newborn and child deaths. Evidence shows that endocrine disruptor 
chemicals (EDCs) have a substantial impact on most if not all of the omics (Bornman 
et al. 2017; Singh et al. 2021). All this information is contained within the patient’s 
digital twin (Voigt et al. 2021; Walsh et al. 2020).
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Digital twins, new knowledge, the combining of data, and AI integration are set to 
transform the healthcare industry (Kamel Boulos and Zhang 2021). However, this 
technology faces several challenges. In particular, digital twins have common issues 
and challenges with big data analytics and modern AI (Guidance 2021). These 
challenges include issues with data quality, availability, sharing, interoperability, 
and integration (Kamel Boulos and Zhang 2021). Other issues include intellectual 
property concerns, data security and privacy, reproducibility and transparency, and 
AI biasness (Kamel Boulos and Zhang 2021). 

2.4 Internet of Things (IoT) 

The convergence of medicine and information technologies has changed the 
healthcare industry into a more advanced system with efficient and accurate services 
(Bhatt et al. 2017). Such convergence is achieved through the Internet of Things 
(IoT). This technology has great impact on healthcare and medicine applications 
(Bhatt et al. 2017). IoT technology comprises of a physical devices network together 
with embedded sensors, software, devices, and network connectivity for the 
exchange of data (Zanella et al. 2014). Thus, the IoT can be described as a method 
of connecting devices/objects like sensors and smart phones to the Internet to link the 
devices together (Kortuem et al. 2009). Linking of these devices/objects enables 
novel communication forms between the devices, system components, and humans 
(Kortuem et al. 2009). IoT technology integrates common domains such as embed-
ded systems, control systems and automation, as well as wireless sensor networks for 
device-to-device communication through the Internet (Da Xu et al. 2014). The 
dependence of the healthcare industry on IoT technology is increasing healthcare 
access and quality, as well as reducing healthcare cost (Frederix 2009). Personalized 
healthcare is based on a patient’s exclusive biological, behavioral, and social 
characteristics (Bhatt et al. 2017). In turn, this leads to a reduction in healthcare 
costs. Support services can target early disease detection and result in homecare 
instead of clinical care (Bhatt et al. 2017). IoT technology can provide health 
personalization serves while also preserving digital identification of all patients 
(Bhatt et al. 2017). Categorization of IoT regarding personalized healthcare systems 
is comprised of clinical care and remote monitoring (Simonov et al. 2008). Appli-
cations of IoT technology in the healthcare industry include: 

– Heart rate monitoring, which involved independent monitoring of biometrics of 
each patient through specific threshold settings. Additionally, vital signs like 
blood pressure and weight are also remotely monitored through integrated sup-
plementary devices (Bourge et al. 2008). 

– Monitoring of aging individuals in hospitals using IoT ultrasound-based technol-
ogies as personalized home healthcare solutions tracking and locating patients’ 
activities. In addition, emergency calls can be managed in a cost actual system for 
wide area communication interface. This system can be a wearable sensor which
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is waterproof and can be programmed to send out reports including position 
signals to the ultrasound receiver (Bhatt et al. 2017). 

IoT can make significant contributions to support the implementation of the 
SDGs with regards to social and environmental aspects. Pay-as-you-go and 
low-cost IoT can be potential solutions to achieve SDGs by 2030 (López-Vargas 
et al. 2020). IoT can help achieve sustainable and stronger development, and allows 
the opportunity for economical and human development while the impact in devel-
oping countries must not be overlooked (Rahim 2017). Developing countries are 
shown to be ideal for IoT innovation, since it can support economic growth, and 
contribute to cultural, environmental, and social development (Barro et al. 2018). 
IoT development has allowed for the management and monitoring of renewable 
energy systems that improve the electrical access (Biggs et al. 2016; Ramanathan 
et al. 2017). IoT has the potential to predict and minimize the destruction caused by 
natural disasters (Pelc and Koderman 2018) like tsunamis and earthquakes (Biggs 
et al. 2016), thereby avoiding serious injuries and also saving lives. The benefits of 
IoT fall into the UN SDGs. Specifically, IoT implements SDG goals 3 (Good Health 
and Well-Being), 6 (Clean Water and Sanitation), 14 (Life Below Water), 15 (Life 
on Land), and 17 (Partnership for the Goals). Goal 3 aims for good health and well-
being. IoT allows the capturing of data on all devices and allows model predictions 
to improve health and well-being. Sensors of various devices will upload the data 
that can be analyzed. Goal 6 aims to ensure clean water and sanitation. IoT will allow 
the monitoring and management of water, sanitation, and electrical systems and 
technologies (Biggs et al. 2016; Ramanathan et al. 2017; United Nation ESCAP 
2018). IoT will allow all the data captured by sensors to be analyzed and will provide 
reliable information about the water resources state, usage, wastewater generation, 
and treatment (Krishnamurthi et al. 2020). IoT can be used to improve life on land 
and in water (Goal 14–15) by allowing predictive modeling based on the capturing 
of data by various devices. Actions can be taken to avoid catastrophic events and 
improve the health of all living organisms on land or in the water. IoT will also 
facilitate the growth of partnerships worldwide to increase the collaboration between 
people, science, and technology (Goal 17). IoT allows all data to be captured and 
stored and will be accessible across the Internet. This will allow world contribution 
based on data analysis, and the partnerships will allow improved ideas for healthcare 
and healthcare management. 

IoT services and devices will drive the healthcare industry toward novel gener-
ation of efficient services while also saving lives and time with greater accuracy in 
terms of the predictions and recommendations that can be made (Bhatt et al. 2017). 
However, IoT technology has several challenges that lie ahead. The standard web 
services are the most adopted Internet technology (Bhatt et al. 2017). Wireless 
healthcare systems need functionalities, and this is challenging in the future of the 
Internet. New technologies and standards need to address security and privacy 
features for the users, network, applications, and data in the future (Bhatt et al. 
2017). In general, the most challenging issues facing IoT technology include settling



on security, device capabilities, merging the gaps between sensors, individuals, 
safety, and fabrication (Bhatt et al. 2017). 
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2.5 Blockchain Technology 

The healthcare industry is constantly trying to keep up with modern technologies and 
apply them to improve healthcare services to patients (Dasaklis et al. 2018). In this 
regard, Blockchain technology has already been exploited in several areas of 
healthcare, including; healthcare data management, privacy, or interoperability 
(Esposito et al. 2018; Mettler 2016). Blockchain can be described as a secure digital 
ledger that records and stores transactions (Rathore et al. 2020). The ledger is kept in 
a decentralized network of nodes which are formed using cryptographic processes 
computed by all network users (Zhao et al. 2017). Blockchain ledger storage 
capacity is very dependable because it creates digital signatures and hash chains 
using consensus algorithms. To this extent, Blockchain technology offers numerous 
services such as security, traceability, integrity, and nonrepudiation. It does all this 
while also storing all the data in a public decentralized and privacy-protecting 
manner (Zhao et al. 2017). 

Since Blockchain is decentralized and constantly updated, it presents many 
opportunities for the healthcare industry (Mettler 2016). For example, Blockchain 
can be applied in medical treatment processes like in chronic diseases or elderly care 
(Mettler 2016). The following are some of the key features of Blockchain that can 
benefit the healthcare industry (Yaqoob et al. 2022): 

– Health data accuracy 
Since Blockchain maintains updated, traceable, secure records, it can be used 

to store the entire medical history of a patient (Wang et al. 2018). In turn, this 
allows healthcare workers to provide timely, efficient, and accurate treatments to 
the patient. Importantly, all data stored on the Blockchain network are transpar-
ent, immutable, traceable, and tamper-proof (Agbo et al. 2019). 

– Health data interoperability 
Interoperability can be defined as the ability to exchange data between systems 

manufactured by different companies. A lot of e-health/medical records 
(EHR/EMR) are products created from different technical specifications, func-
tional capabilities, and clinical technologies (Reisman 2017; Khan et al. 2014). 
These different systems prevent creation and sharing of data in single format. 
Thus, Blockchain can be used to store this data while also allowing it to be 
accessed and utilized by various healthcare institutions (Yaqoob et al. 2022). 

– Health data security 
A significant number of healthcare institutions still use centralized infrastruc-

tures for storing and processing digital medical records (Redka 2019). However, 
these systems are outdated and vulnerable to cyberattacks and fraud (Redka 
2019). Furthermore, these digital medical records can also be lost through events



such as natural disasters. Thus, Blockchain can be used to prevent data 
mishandling, fraud, or theft using its immutability feature (Yaqoob et al. 2022). 
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In terms of UN-SDG (Goal 3) “Good health and well-being,” Blockchain tech-
nology could facilitate change in relation to sustainability that can impact health, 
medication, and humanitarian aid supply and distribution (Hughes et al. 2019). 
Developing countries still face challenges in relation to the integrity of basic food 
products and medical supplies. Furthermore, logistical management and enforce-
ment across geographical diversity and linguistic barriers are also major challenges 
in developing counties (Hughes et al. 2019). Blockchain technology can help solve 
these challenges by enabling parties to ship and monitor the lifecycle of health 
products by using its transactional integrity and immutability features. This will in 
turn improve health and well-being of the citizens (Hughes et al. 2019). 

Other Blockchain applications in the healthcare sector include global health data 
sharing, improved healthcare data audit, improved drug traceability, clinical trials 
and precision medicine, and health insurance coverage optimization (Yaqoob et al. 
2022). Although Blockchain has numerous potential applications in the healthcare 
industry, it has challenges that still need to be addressed before it can be completely 
integrated into the healthcare system (Yaqoob et al. 2022). These challenges include 
scalability, interoperability, regulatory uncertainty, tokenization, irreversibility and 
quantum computing, and ensuring healthcare data accuracy (Yaqoob et al. 2022). 

2.6 Health Informatics 

Developing nations are facing serious challenges in delivering healthcare to their 
citizens (Norris 2002). These challenges are induced by factors such as the rising 
number of elderly citizens who need care, increasing costs of medical technologies, 
social, and economic changes that prevent governments from funding healthcare 
appropriately among others (Norris 2002). The aforementioned challenges increase 
costs and decrease equity of access to healthcare (Norris 2002). As such, govern-
ments and established healthcare organizations are increasingly interested in the 
ability of Health Informatics to save human lives, time, and money (Shukla et al. 
2014). Health Informatics can be described as the science of how health information 
is collected, analyzed, and used to improve health and healthcare (Fridsma 2018). It 
involves devices, resources, and methods needed to improve processes for acquiring, 
recovering, storing, and usage of health and biomedicine information (Oyelade et al. 
2015). Health Informatics can be applied in various areas of healthcare, including 
clinical care, health services administration, medical research and as well as training 
(Shukla et al. 2014). Health Informatics uses tools such as computers, information 
and communication systems, clinical procedures, as well as formal medical vocab-
ularies (Oyelade et al. 2015). It also facilitates storage and retrieval of health 
information in an organized and more precise manner compared to the ability of 
patients to recall details such as allergies and medications details (Oyelade et al.



2015). This is a critical issue for the patients. Inaccurate or insufficient health 
information from patients can lead to severe drug side effects (Oyelade et al. 
2015). Thus, provision of accurate health information is particularly important. 
Health Information permits joined-up care, whereby various health departments, 
e.g., surgery, radiology, laboratory, administration, or account sections, are 
interlinked (Oyelade et al. 2015). In turn, this facilitates reduction of efforts dupli-
cation and also allows processes to be much quicker (Oyelade et al. 2015). Lastly, 
computerized Health Informatics guidelines enable health professionals and patients 
to make better decisions. Thus, high-quality treatments and prescriptions can be 
sustained (Oyelade et al. 2015). 
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Advanced technology and AI-empowered tools are important in the efficient 
integration of informatics in Society 5.0. Furthermore, equitable health through 
Society 5.0 cannot be achieved without the integration of UN-SDGs. The 
UN-SDGs specific to this subsection are Goal 3 (good health and well-being of a 
society), Goal 8 (a healthy society with decent work driving economic growth), Goal 
10 (reduced inequalities in healthcare systems will have a positive impact on overall 
reduced inequalities), Goal 11 (preventative medicine through health informatics 
and exposome data can aid built sustainable cities and communities), Goal 13 (con-
sidering climate changes can aid in building sustainable development), Goal 
15 (investing in environmental health and education is key in a healthy and wealthy 
society), and Goal 17 (societies should build partnerships in achieving a smart and 
healthy society). 

Health Informatics can potentially play a key role in the management and delivery 
of healthcare services in developed and less developed nations (Oak 2007). It can 
also facilitate the evaluation of healthcare needs of citizens and also the effectiveness 
and coverage assessment of healthcare programs (Oak 2007). Like other modern and 
innovative technologies, Health Informatics faces several challenges. These chal-
lenges include confidentiality and privacy breaching caused by inadequate security 
monitoring during data transmission or storage. Another problem is the substandard 
diagnostic quality of images generated by computers e.g., dermatological or X-ray 
images. Medical errors can also be induced by insufficiently constructed computer-
ized care methods, insufficient protocols for novel computer-assisted practices, or 
unavailable or failed technology, among others. Finally, there are issues surrounding 
the privacy of electronic health records. 

2.7 Merging Cyberspace with Physical Space to Improve 
Women’s Health in Low- and Middle-Income Countries 

Cyberspace can be described as a digital space where real-world data are collected 
and analyzed by computers to create various solutions (Deguchi et al. 2020). This is 
where virtual life or events are converted into applicable information. On the other 
hand, physical space refers to the real world. Thus, merging these two entities will



permit a smooth flow from the physical world to the cyberspace and vice versa 
(Deguchi et al. 2020). We envision a society where scientific and technological 
innovations culminate into the merging of cyberspace and physical space (Deguchi 
et al. 2020). In turn, this merge can be used to improve women’s health and early 
detection of diseases where strategies and services are decentralized so that all 
women lead higher-quality lives (Deguchi et al. 2020). This would require a system 
where women’s health information is collected and processed, with the results being 
applied in a real-world setting, be that rural or urban (Adel 2022). With the current 
advancement in technology, access to smartphones and other intelligent devices, 
such ideas should have long been implemented even in low- and middle-income 
countries (LMICs). Women, in this age of advanced healthcare services, should not 
be dying from preventable diseases such as cervical cancer. Besides advancements 
in primary cervical cancer prevention strategies such as HPV vaccines, the disease 
also has premalignant lesions, which when identified early can be destroyed and 
their development into invasive cancer can be prevented. These shortcomings are 
due to failure to merge cyberspace and physical space. Applying Society 5.0 to a 
subunit of society such as a village or a suburb in a Metropolitan city can provide 
solutions in an LMIC setting (Deguchi et al. 2020). 
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In Society 5.0, healthcare social issues surrounding screening programs can be 
addressed by connecting these programs and using technology to integrate big data, 
the IoT, and AI to develop digital and physical infrastructure for services such as 
cervical cancer screening (Narvaez Rojas et al. 2021). Implementation of programs 
to improve women’s health in LMICs faces several challenges. For instance, the 
current red tape hinders progress in developing services such as building an 
intersector information integration architecture and striking a balance between the 
protection and access to personal information. Existing national and district regula-
tions need to be eased so that innovation can be successful (Deguchi et al. 2020). 
Rural areas in these LMICs currently have little identifiable data management 
systems, and these should be established. On the other hand, the urbanized part of 
the LMICs has some regions with data management administered both privately and 
publicly, and these should be consolidated and coordinated, resulting in the building 
of intersector information integration architecture (Deguchi et al. 2020). 

2.8 Integration of Cyber-Physical Systems 
in the Advancement of Society 5.0 Healthcare 
Management 

The focal point of Industry 4.0 is efficient and optimal industrial production and data 
management. It is comprised of cyber-physical systems (CPS) in which the physical 
and digital worlds are intertwined by the industrial IoT. The aim is to create smart 
machines/factories that can be utilized in various sectors including health (Adebayo 
et al. 2019; Popov et al. 2022). Future technological advancements have sparked the



idea of smart or intelligent hospitals. Integration of AI technologies for the 
processing of high volumes of patient information through big data systems to 
allow prompt decision-making is essential for the new concepts adapted to Society 
5.0 (Lindén and Björkman 2014). Most of the technologies used for monitoring 
patients’ health status rely on embedded systems. The use of glucose/heart rate/ 
blood pressure monitors, magnetic resonance imaging (MRI), computerized tomog-
raphy (CT) scans, positron emission tomography (PET) scans, etc. has advanced 
medical diagnostics and monitoring (Lindén and Björkman 2014). These systems 
permit remote monitoring of patients and facilitate prompt diagnosis and treatment 
decisions. However, future technologies continue to advance toward nano and smart 
technologies, including microchips. Society 5.0 is expected to bridge the gap 
between cyberspace and physical space. To achieve this, Society 5.0 will facilitate 
the realization of modern smart technologies through the integration of AI algo-
rithms which facilitates big data analytics, IoT, metaverse, robotics, digital twining, 
Blockchain, and networks-on-chip (NoC) for the optimization of personalized 
medicine. 
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The UN-SDG Goals 3, 9, and 10 aim to reduce premature mortality by ensuring 
good health and promoting well-being (Chotchoungchatchai et al. 2020). These can 
be achieved by the development of smart industrial innovation and infrastructure 
which will facilitate the implementation of virtual realities which will reduce the use 
of invasive health management protocols. The development and availability of 
infrastructure will reduce global inequalities and ensure global healthcare 
competitiveness. 

The ability to tailor-make healthcare management systems according to specific 
disease/personalized treatment comes with its pros and cons. Medical CPSs are 
vulnerable to cyber-attacks making cyber security a big concern. These attacks 
could be due to terrorism or organized crime. The safety of these technologies 
must be assured by the development of high confidence, authenticated software 
that can guarantee security of medical CPS. Software systems handle big data and 
also guarantee confidentiality and safe keeping of these data while providing easy 
access to the user are critical. If this data falls into the wrong hands, it could 
compromise the patient’ health, making them vulnerable to discrimination, possible 
bodily harm, and abuse. The performance of real time applications requires low fault 
latency to prevent delays that could disturb the operational cycle of medical CPS. 
This could lead to poor data sharing and consequently affect timeous patient 
diagnosis and treatment. Lastly, safety for the use of the medical CPS should be 
assured by issuing operational certificates. The process of approving and validating 
these devices should be cost-effective, thus ensuring that these devices are distrib-
uted to provide required services (Lee et al. 2011). Currently, the cost-effectiveness 
of medical CPS devices such as robotic systems is not certain as it is difficult to 
prove that the benefits of robotic surgery outweigh that of traditional open and 
laparoscopic surgery (Chiu et al. 2019).
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2.9 Society 5.0 and Quality Multidisciplinary Care 
of Malignant Solid Tumors in Low- and Middle-Income 
Settings 

Noncommunicable diseases have overtaken infections as the leading causes of 
mortality globally, including in LMICs. Noncommunicable diseases include trauma, 
cardiometabolic conditions, and cancer. The average life expectancy of adults in 
LMICs is less than 70 years, and cancer is the second most common cause of death in 
adults between the ages of 40 and 60 years. Around 70% of deaths due to cancer 
occur in LMICs. Breast, colon, prostate, gastric, cervix, uterine, ovarian, hepatocel-
lular, skin, thyroid, and adenocarcinoma of the pancreas are among the most 
commonly diagnosed malignancies in both LMICs and high-income countries 
(HICs). The majority of LMICs are not able to provide quality curative or end of 
life care in oncological services. This is due to the advanced stage of the tumor at 
initial presentation, shortage of expertise, protracted diagnostic work-up, and limited 
access to advanced imaging and treatment (Akinyemiju et al. 2022; Hunter et al. 
2022; Kenner et al. 2021; Raghupathi and Raghupathi 2020; Sharma et al. 2022). 
Among the goals contained in the Millennium Development Goals (MDG), 
UN-SDGs, and Vision 2030 include the provision of quality healthcare in all 
countries of the world (Araújo 2020; Van Tulder et al. 2021; Rahman and Qattan 
2021). UN-SDGs and Vision 2030 specifically include prevention of cancer and 
improving access to early diagnosis and effective treatment. Technological and 
computational advances introduced from Society 1.0 to Society 4.0 have led to an 
even bigger gap in the quality of oncological care between LMICs and HICs. Society 
5.0 intends to utilize modern technological development and digitalization to 
achieve borderless and classless personalized quality healthcare services. 

All 17 UN-SDGs are interlinked and support promotion of well-being and 
healthy lifestyle (Budhathoki et al. 2017; Rahman and Qattan 2021). The pillars of 
UN-SDG 3 are prevention of diseases, timeous access to quality treatment, and 
reduction of out-of-pocket expenses (Kruk et al. 2018). Preventative strategies which 
are contained in UN-SDG 3 are access to clean water, sanitation, health education, 
immunization, and screening program (Budhathoki et al. 2017). The UN-SDG 
3 envisaged that all governments in the world will provide leadership and encourage 
active participation by private companies including multinationals in programs to 
improve the health of every individual. Society 5.0, SDG, and Vision 2030 do not 
have programs which are offered based on the income level of a country. Little has 
been achieved due to lack of political will, competing needs, tough economic 
situation, and minimal involvement of the private sector. Collaboration between 
governments and the private sector would make the technological advances afford-
able and available in LMICs which would lead to an improvement in the quality of 
oncological services. Like smart cities, smart oncological services would be safe, 
convenient, and cheap. Quality multidisciplinary care of malignant solid tumors will 
allow UN-SDG 3 to be achieved by providing the needed care to improve the health 
and well-being of the patient.
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Implementation of Society 5.0 faces several challenges. It requires investment in 
the infrastructure which may not be affordable in LMICs. Available health informa-
tion system, computer network programs, and the Internet speed may not be 
adequate to support the rollout of the envisaged Society 5.0 programs. Most of the 
training, development, and testing of the program would happen in HICs which is 
different from the situation in LMICs. Society 5.0 also threatens confidentiality and 
autonomy. A fault in the settings of some of the devices may lead to complications. 
New technology, including robotic surgery or endoscopy may have a negative 
impact on the teaching and training of future generations of healthcare practitioners. 

2.10 Technological Innovations and the Advancement 
of Preventive Healthcare for Society 5.0 

The merits of preventive medicine in LMICs public health systems can never be 
overemphasized. Paradoxically, their health system capabilities are the most 
compromised and overstretched due to restricted financial and other resources in 
these regions. Technological advances that have capitalized on Industry 4.0 are 
mainly biased toward therapeutics and diagnostics where disease has already 
established itself. This approach is untenable in LMICs. Although these develop-
ments have revolutionized healthcare and dramatically improved the quality of life, 
these achievements have impacted a fraction of the population in wealthy countries. 
Therefore, there is a challenge for practical health technological solutions to prevent 
onset and progression of diseases that is inclusive of most of the poor and disad-
vantaged populations particularly in LMICs. This is in line with the core principle of 
the UN-SDGs which is premised on leaving no one behind, and the UN-SDG 3 calls 
for universal health coverage and health and well-being for all ages. As countries 
embrace this inclusive vision and collectively aspire for a better society by the year 
2030 through the 2030 global agenda, there is a great demand to ensure that 
everyone succeeds in implementing the UN-SDGs—by using new approaches and 
tools that help identify and address health inequity in all its forms (World Health 
Organization 2016). One such approach is to optimize preventive medicine through 
technology for all vulnerable populations with the additional outcome of easing the 
burden to the healthcare systems for LMICs. 

AI-based applications and sensor technologies for biomarker detection in 
biofluids face several challenges. High financial cost associated with the use of 
AI-based applications is a major challenge, which will have a negative impact on 
people from rural communities and low-income backgrounds who do not have 
medical aid insurance and do not have access to smart devices or the Internet. 
Furthermore, the majority of countries in Africa are exposed to poverty and do not 
have adequate healthcare facilities and infrastructures to support AI-based preven-
tative medicine practices. As a result, there is an urgent need for more cost-effective 
solutions to tackle this issue. Furthermore, there is also a severe lack of research



funding in Africa, which requires immediate attention from first-world research and 
innovation funding stakeholders to assist African medical doctors, scientists, and 
computer and software engineers in developing simple and cost-effective AI-based 
healthcare software. A major issue with these advancements is the huge financial 
burden associated with purchasing wearable technologies and smart clothing, which 
will negatively impact individuals from low- and middle-income households. Fur-
thermore, the majority of people from poor socioeconomic backgrounds, residing in 
rural areas do not have access to the Internet and wi-fi which is a challenge since 
wearable technology and smart clothing heavily rely on connectivity networks to 
communicate the monitored physiological parameters to the user (Ahsan et al. 2022; 
Chen et al. 2016; Ching and Singh 2016; Mokhtarian and Tang 2013). 
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2.11 Transformation of the Healthcare Ecosystem in the Era 
of Society 5.0 

The term ecosystem is often used in healthcare to refer to a community consisting of 
patient and doctor, and all satellite figures involved in the patient care in and out of 
hospital. The COVID-19 pandemic has given us new lessons and changed the 
definition of the normal worldwide. Some lessons may be temporary; however, 
groundwork changes in our approach to healthcare ecosystem design will be neces-
sary to assist in handling challenges of future catastrophes. The healthcare ecosystem 
is mainly comprised of value creation formula, customer value proposition, as well 
as partner network. These elements are driven by four business model pillars, 
namely, management, information, financing, and human resources. The use of AI 
in healthcare promises to revolutionize healthcare structural reforms in terms of 
robustness, agility, and accuracy. Digitization of healthcare systems is occurring on 
several fronts such as cloud-based technology, Blockchain technology, and medical 
IoT. Many of these health technologies offer a hope to improve access to healthcare 
to under-resourced communities as well as provide quick often real-time access to 
patient health data for quick real-time clinical decisions but are not without limita-
tions. Whereas some of these limitations are purely technical, others are born from 
the risk of compromised patient privacy. These healthcare technologies further 
improve the wave of precision medicine in the long run. The health ecosystem 
digital era requires innovations that advance diagnosis and treatment, especially in 
hospital-based patient care usually by reducing error (Wadhwa 2020). Furthermore, 
numerous innovations are also required to ensure continuous care through the 
facilitation of off-site patient management. This can be achieved through telemed-
icine by reducing waste in the delivery system (Wadhwa 2020). By partnering with 
individuals to support self-management, digital innovation will positively impact on 
the social determinants of health (Serbanati et al. 2011). 

The healthcare ecosystem transformation should be aligned to the UN-SDG 
“Good health and well-being” by working toward removing barriers of access to



healthcare using modern technology. An effective healthcare ecosystem will 
increase access to screening, early diagnosis, and improved accessibility of high-
quality medicinal treatment. It can also assist to improve the community and 
patient’s knowledge of cancer, lifestyle modifications, quality of life benefits, and 
diet. The improved healthcare ecosystem as previously mentioned, can be used to 
ensure that the patients focus on cure rather than the disease itself. At the same time, 
access without affordability will be meaningless, and thus, cost-effective funding 
strategies should also be pursued through collaborative partnerships especially 
targeting the low-income communities. 
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Digital technologies provide advantages that are associated with the possibility of 
remote access to many medical services, and in the last decade have led to the rapid 
spread of digital medicine. Furthermore, there are several negative factors that have 
emerged through the diverse use of digital technologies in medicine. These technol-
ogies may cause serious harm to the life and health of people and induce significant 
damage to the society (Mirskikh et al. 2021). 

3 Barriers to the Implementation of Society 5.0-Based 
Healthcare the Energy Crisis 

One of the greatest barriers to the implementation of the technologies required for the 
development of a new smart healthcare system is the lack of resources required to 
implement them. These include lack of storage capacity, cloud computing capacity, 
computational power, raw materials for the manufacture of the required hardware, 
expertise for the design and manufacture of both hardware and software, and perhaps 
most crucially energy. The implementation of Society 5.0 will require a reliable 
supply of energy (Kheirinejad et al. 2022). The current energy crisis was already a 
barrier back when the concept of Society 5.0 was proposed; however, recent events 
such as the COVID-19 pandemic and the Ukraine–Russia war have exacerbated the 
crisis. This crisis has important negative implication for healthcare as a whole, since 
clean, sustainable, and affordable energy plays a crucial role in advancing health 
(World Health Organization 2022). This clean energy is another SDG, SDG-7, and 
this goal is aimed at supporting sources of clean energy such as hydro solar, 
geothermal, sea waves, and wind. In this way, it hopes to decrease the generation 
of harmful by-products such as CO2, thereby helping to achieve another SDG-SDG-
13 Climate change action (Nam-Chol and Kim 2019; Zengin et al. 2021). The energy 
crisis is therefore a barrier to not only Society 5.0 but also to attaining the SDGs. 
This is in part due to an affordability crisis, where the generation of electricity is too 
expensive (Gabel 2022). This has resulted in some SDGs “going backwards” as 
families have been pushed into poverty (SDG-1) (International Energy Agency 
2023). The affordability of energy will have a direct impact on industries required 
to support healthcare such as the pharmaceutical industry. The rising cost of energy 
may force companies to increase the cost of drugs, remove cheaper generic drugs,



and limit the availability of drugs (Hawkins 2022; Stewart 2023). The effect that the 
dwindling global energy supply on the implementation and use of digital healthcare 
technologies has is vast. These technologies require a constant supply of power with 
the IoT requiring power to collect, filter, and transmit data, with some studies 
indicating that IoT devices can waste up to 30% of the energy they consume 
(Shah et al. 2022). AI obviously requires energy to run the vast cloud computing 
networks required to provide the necessary computing power. These concerns in 
powering the use of Blockchain technology require large amounts of electricity for 
the validation of all Blockchain-based transactions or records (Schinckus 2022). 
These technologies have arisen despite most of these technologies using minimal 
energy. The energy crisis has impacted the entire world; however, these effects are 
even more damaging and far reaching in LMICs, resulting in these countries not 
being able to implement these new technologies which are so badly needed in these 
countries. Even without the energy crisis, it is common in many LMICs for there to 
be no power or an unreliable or limited supply in many villages and other establish-
ments (Jamal 2015). LMCs would also suffer the most from effects such as increased 
electricity prices (Stewart 2023). 
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Many of these concerns can be partially negated by improved energy manage-
ment, the use and integration of renewable energy systems, and the cautious imple-
mentation of these new technologies, so as to not overwhelm the energy supply 
(Schinckus 2022). An addition to this, it has been shown that many of these new 
digital technologies can also provide solutions to the energy crisis. AI, the IoT, and 
digital twinning have allowed for the management, monitoring, and consumption of 
energy resources (Sifat et al. 2022; Nandury and Begum 2015). Smart grids 
(SG) would improve the flow of data and electricity within the electricity system 
networks (ESN) and allow for the replacement of conventional fossil fuel-rich grid 
with distributed energy resources (DER) (Kumar et al. 2020). These SGs can be 
designed with the aid of AI and modeled using digital twin in order to assess them 
before they are implemented (Sifat et al. 2022). IoT can also assist in the implemen-
tation of SGs, through the more efficient transfer of power to smart devices and 
buildings, thus reducing consumption (Pan et al. 2015). 

4 Ethical and Legal Challenges in Society 5.0 
Next-Generation Healthcare 

Many of these technologies that are the basis for the development of healthcare into a 
Society 5.0 are not without their own problems and issues. These issues include bias, 
ethical issues ranging from the violation of basic human rights, such as privacy and 
patient autonomy, to issues of cost and availability to issues around mistrust on the 
use of these new technologies to issues surrounding racial and cultural bias (Myers 
et al. 2008). Many of these issues stem from the basic requirement that personalized 
medicine in Society 5.0 requires vast amounts of information to be gathered about



everyone. This immediately brings the privacy of the individual into question. The 
rampant and unregulated information gathering through remote sensors, the IoT, and 
cloud computing means that information can be gathered without patient permission. 
It also means that an excess of information can be gathered, some of it with no 
bearing on patient health and well-being. This information can then be sold, known 
as data brokerage, to commercial companies. This data can also be used for purposes 
other than health, such as criminal investigations, in a process known as function 
creep (Xafis 2015). The intensive gathering and analysis of data can also lead to 
overdiagnosis. Overdiagnoses can lead to a population of hypochondriacs, unnec-
essary treatment, and unnecessary burden on a healthcare system (Kale and 
Korenstein 2018). The removal of patient autonomy is another real concern, where 
there is a fear that the use of AI will result in the patient becoming disempowered 
regarding the choices made about their own health. AI is by far the most controver-
sial of these modern technologies, with many fears surrounding how untrustworthy 
or error prone an AI can be. To concerns regarding an AI not being able to adjust its 
analysis to suit diverse cultures or being prejudiced by learning from race specific 
data. The lack of transparency when it comes to AI, leading it to be dubbed a black 
box is an issue of concern for many clinicians. This leads to them not trusting the 
treatment decisions suggested by the AI because they do not know how it has 
reached these decisions (Guo et al. 2021). AI is also influenced by the adage garbage 
in garbage out, where the AI is only as good as the data it is given, or the training data 
used to teach it. This also highlights problems with the technologies used to gather 
information in that it is not clear how accurate many of these devices are (Clayson 
et al. 2021). This coupled with software upgrades and different operating systems or 
software on different devices leading to data corruption and the extent of mistrust in 
much of this information becomes clear. Mobile or remote devices also need to be 
calibrated using an external device. In LMICS, qualified technicians and calibration 
devices may be in short supply or only available in urban centers. There is also a 
valid fear that all this information, especially omics information, can be used by AI 
and digital twin technology for nefarious purposes. These include population con-
trol, segregation, and in the most extreme cases genocide (Poghosyan 2020). This all 
leads to the requirement of new laws and regulatory bodies to control and police 
these modern technologies, although this raises the question of responsibility. When 
these technologies fail and harm is caused to a patient, who will be held responsible. 
This is especially relevant when it comes to AI as the AI itself cannot be held 
responsible. However, should the manufacturers or designers be blamed or the 
endpoint users? Additionally, what if the error was caused by what the AI had learnt 
from other data or previous use. In this case, the manufacturer or designer may not be 
to blame, while the endpoint user may not possess the knowledge to understand or 
realize the failure of the system. The best solution may be a list of responsibility for 
every step of the usage of these new technologies (Dignum 2019). Companies 
involved in the development of these innovative technologies need to adopt ethical 
culture and indorse ethical leadership. Figure 4 below shows steps that companies 
need to take in order to develop an ethical structure (Tzafestas 2018). Despite all 
these problems, the promise these modern technologies offer cannot be ignored, and
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as such, careful deliberation and planning must take place to ensure their ethical 
design and application for all stakeholders. 

Society 5.0: Realizing Next-Generation Healthcare 23

Fig. 4 Steps that regulatory bodies need to take in order to develop new ethical standards in 
healthcare. Adapted from Tzafestas (2018) 

5 Conclusion 

The implementation of healthcare in Society 5.0 aims to improve the longevity of 
individuals and allow them to exist with longer periods of good health. It will 
accomplish this by minimizing the incidence and severity of disease and optimizing 
medical expenses. Finally, this future healthcare system will provide care over the 
course of the life of all individuals without prejudice or bias. In order to accomplish 
this, it will use current and future technologies which are a defining feature of 
Society 5.0 (Fig. 5). This book will discuss the use of these technologies in the 
implantation of healthcare in Society 5.0. 

The first chapter will discuss the use of Intelligent Bioinformatics in healthcare 
and outline how it can be used to analyze data to contribute to personalized medicine 
and healthcare. The second chapter will discuss the care of patients with malignant



solid tumors in LMIC settings in Society 5.0. Specifically, it will discuss the 
implementation of multidisciplinary care in this setting and how the lives of these 
cancer patients in LMICs will be improved through the use of Society 5.0-based 
healthcare. The book will then move on to discuss the use of technology in a smart 
society to prevent diseases through the implementation of smarter knowledge-based 
screening and surveillance. It will then discuss the role played by the IoT in 
gathering the substantial amounts of personalized accurate and up-to-date data 
required for personalized healthcare. Moreover, it will discuss a specific example 
of the use of healthcare based on Society 5.0 in the screening, prevention, and 
management of cervical cancer in an LMIC healthcare setting followed by the use of 
AI in enhancing drug discovery for a human-centered health system. In addition, it 
will discuss the role played by digital twins in modeling patients, treatments, and 
public health in Society 5.0. The following chapter will discuss the implementation 
of integrated Cyber-Physical Systems in healthcare. This will be followed by a 
chapter on how the healthcare ecosystem will be revolutionized by the introduction 
of these technologies and how the interconnected roles and activities of patients, 
healthcare providers, policy makers, and administrators will be to make healthcare 
more affordable, robust, and efficient. Data security, privacy, and protection are 
major concerns for the implementation of this smart, data-driven healthcare system, 
and the next chapter will discuss the use of Blockchain technology in protecting this 
data and ensuring the continued safe development and use of large amounts of data 
to personalized medicine. Finally, this book will discuss the barriers and problems
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Fig. 5 A summary of healthcare in Society 5.0 detailing the different technologies that will 
transform healthcare and what they hope to achieve. Compiled by Rodney Hull



facing the use of these new technologies. These include legal and ethical issues, 
issues surrounding the privacy and protection of information as well as issues 
concerning the safety and trust in these new technologies. These problems can and 
must be solved for the implementation of healthcare in Society 5.0 since the 
advantages of this smart information-based, personalized healthcare system would 
outweigh any drawbacks if it is implemented responsibly.
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The digital transformation of healthcare allows for easier access to healthcare as 
well as giving patients the ability to be more in control of their own healthcare 
leading to a system that is driven by healthcare professionals and patients working 
together. It is hoped that this book will provide a comprehensive introduction to the 
various aspects of healthcare in Society 5.0 and will demonstrate the importance of 
the future implementation of Society 5.0. 
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