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Sustainable development needs bold and
systematic innovations, using business models
as a foundation can make it simpler to create

nd research such breakthroughs.

his concept gives Business sectors a wide-
anging platform for conceptualizing and

utting into practice sustainable solutions. = 1P
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mechanization, massproduction, computers,
water and steam  electric power, automated

powers assembly line production,
electronics machine learning customization




The concept of Industry 5.0

| According to the European Union Industry 5.0
“Provides a vision of industry that aims beyond efficiency and
productivity as the sole goals, and reinforces the role and the
contribution of industry to society.”
and /

“It place's the wellbeing of the worker at the centre of the production




2033

Resilient Sustainable

2 Three Pillars of Industry 5.0

BaBed on The EU Publication
stry 5.0 Human-centric, Sustainable and Resilient”




uman-Centric Strategy

A human-centric strategy is one that, according to the infographic,
"‘promotes talents, diversity and empowerment.” The most important
shift this suggests is one from seeing people as means (e.g., as in
human resources) to seeing people as ends.

and

Resilient Strategy

As the European Commission argues, a resilient strategy is “agile and
resilient with flexible and adaptable technologies.”

ustainable Strategy




'Digital Age

| The emergence of digital technology platforms and the
development of modern digital infrastructure, which encompass a

wide range of technologies:

financial technology, data analytic, artificial intelligence, cloud
computing, block chain, and more, are collectively fostering

he/ creation of a globally opportunistic ecosystem for academic

repreneurship
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Einstein’s Definition of Insanity:

“Doing the same thing over and over again and expecting different results.”
|




Process

The design thinking process has three phases

Inspiration

Gathering information
and generating
insights from every

possible source

Ideation

Translating insights
into ideas,

prototyping and
iterating the solution

Iimplementation

Developing the
best ideas into a
concrete plan of

action

These are not sequential
stages, but rather
overiapping phases. A
design thinking team might
move between these
phases several times over
the course of a project, e.g
your prototype will generate
more inspiration that will
lead to further ideation and
iteration of solutions.
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Solutions must balance three things:

Desirability

Feasibility

This is where we start. What are the human
needs, wants and aspirations that underlie the
challenge you are trying to solve

We also need to consider the sustainability and
financial constraints surrounding the challenge.
Think broadly and creatively; cost in one area
may generate huge savings elsewhere with a
positive overall impact on spending.

This speaks to the technical considerations, e.g.
does the technology existand is it, or can it be
made, accessible to all?




LINCOLN

UNIVERSITY COLLEGE

httpS'j/wWevs-medical.neUnewsIZOZi 1020/improving-chidrene28099s-hospital-experiences-using-a-social-robot.aspx




Clinical
Trials

Medical
Devices

Medical
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Robotic
Surgery

Artificial Intelligence

http://dx.doi.org/10.1177/17455065211018111




Al in Laboratory Practices

Figure 2. Al in application: The steps of laboratory process.




* Innovative Al-based studies on a variety of medical conditions such
I.‘ as developmental disorders, mood disorders, genetic disorders,
infectious diseases, cerebral palsy, plus disease, and pathological

anatomical changes

* Automatic approaches for the earlier detection of developmental
disorders that are currently diagnosed at toddlerhood or beyond
suchs/as autism spectrum disorder

Comparison of automatic disease detection approaches with
stfandard clinical assessments




» Application of machine learning methods to follow children affected
. by pre-, peri-, and postnatal complications such as preeclampsia,
maternal substance abuse during pregnancy, preterm birth, very
low birth weight, neonatal asphyxia, and cerebral haemorrhage that
pose them at heightened risk for developmental deviances

.« Automatic detection of medical conditions based on early
vocalisations or early human motor behaviour

Deep learning techniques for child data processing in medical
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Current applications of Al in nursing

Clinical decision support systems

- Patient monitoring and predictive analytics

.‘/.
7

Administrative and workflow optimization

Education and training
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Clinical decision support systems

IAl-powered clinical decision support systems have become
essential tools in nursing practice, assisting in clinical judgment and
contributing to improved patient outcomes.

These s "é/tems use advanced analytics to process and interpret
large volumes of patient data, including electronic health records,
i gns, and laboratory results.

identifying patterns and providing evidence-based
mmendations, they support nurses in making more informed
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Patient monitoring and predictive analytics

| Al-powered patient monitoring technologies have revolutionized how
nurses track and respond to patients’ health conditions. These
systems allow for continuous, real-time analysis of extensive patient
data, providing unparalleled insights into a patient’s status.

This capability is particularly valuable in high-acuity environments,
sucll as intensive care units, where early detection of changes in a
patient’s condition is essential.

Wearable devices integrated with Al algorithms can monitor vital

igns, activity levels, and other physiological markers continuously.

vanced analytics applied to this data can detect early warning
iI@Rs and alert nurses, enabling prompt interventions




Administrative and workflow optimization

Al applications in nursing extend beyond direct patient care,
offering innovative solutions to reduce administrative burdens and
improve workflow efficiency. Natural Language Processing
technologies, for example, are increasingly used to automate
documentation processes.

Thege systems can transcribe nurse-patient interactions, generate
clinical notes, and populate electronic health records, significantly
ucing the time spent on paperwork.

oreover, the use of Natural Language Processing has shown
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Education and training

Al is also transforming nursing education and training by offering
innovative approaches to learning and skill development.

Virtual reality and augmented reality platforms, enhanced through Al,
provide simulated clinical scenarios that enable experiential learning.

Al-driven adaptive learning systems tailor educational content to an
individual’s performance, potentially improving the effectiveness of
training




* Al-based intervention approaches for children with a
medical condition

* Intelligent robot-based intervention for children with autism
/" spectrum disorder

 Automatic child emotion recognition within a
medical/therapeutic context
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The future
readiness of nurses

PR SR VIS Lo

Enhancing nursing
practice with Al

Preparnng nurses for the

future: Al education and
rainng

Ethical comsiderations
and challenges

Al-powered clinical decision support systems

Al-enabled patient monitoring and predictive analytics

Al-assisted care coordination and workioad management

Integrating Al education into the nursng curricuum

Comtinuous prof essional development on Al and
emerging technologies

Ethical mpilications of Al adoption in nursing practice

Overcoming challenges in Al implementaton
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Al monitored devices

https:/lvoutu.be/vOEgbxp7hkY 7si=SKBini8Md3cWvdSu

Al in health care

https://lyoutu.be/getKUFDDF4A7?si=BhaXbChFgijHmM41W

Block Chain:
hittps://lyoutu.be/gtBPELQXRFO07si=-ZL2KzTgEGsX4NdA
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ing robots in hospital and at home for elderly care.
Robear—a robotic bear nurse to lift patients in Japan
Dinsow robot for elderly entertainment and face-to-face calls
loxi—Nursing robot placing medicines in bins

abot attendant for hospital care
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bulance robots.
( bubot
(b Automated External Defibrillator (AED) for patient recovery
(c) one carrying a first aid kit (blue) controlled by a smart phone
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Challenges in implementing Al

Technical challenges
Ethical considerations

" Data privacy and security

Ownership aspects of patient data
Integration with existing healthcare systems

Workforce adaptation and training




Technical challenges

One of the primary technical challenges in implementing Al in
nursing is the quality and standardization of data. Al algorithms,
particularly advanced machine learning models, require large,

diverse, and high-quality datasets to function effectively and avoid
biases.

Howeéver, healthcare data often suffers from Iinconsistencies,
ingompleteness, and lack of standardization across different
systems and institutions.

ecent studies demonstrate that variations in documentation

practices, terminologies, and data formats across multiple
ealthcare facilities significantly hindered the development of
curate predictive models for patient outcomes .
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Ethical considerations

The use of Al in nursing raises several ethical concerns. A key
issue is the potential for Al systems to perpetuate or even amplify
existing biases in healthcare. If the data used to train Al models
contains historical biases, the resulting systems may produce
unfair or discriminatory outcomes, exacerbating health disparities.

Accountability is another critical concern. Determining who is
régsponsible for errors or adverse outcomes involving Al systems
emains a complex legal and ethical challenge.
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Data privacy and security

' The integration of Al in nursing practice necessitates the
collection, storage, and analysis of vast amounts of sensitive
patient data, which raises significant privacy and security
concerns.

y /"'
/




Ownership aspects of patient data

As Al continues to integrate into nursing practice, the question of
ownership regarding patient data used for Al training becomes
increasingly pertinent. The ethical implications of data ownership
not only affect patients but also impact the roles and
responsibilities of nursing professionals in ensuring that patients’
ights are upheld.

The Global Patient co-Owned Cloud presents a novel framework for
zonsidering patient data ownership, advocating for a shared
ownership approach where patients co-own their personal health
records alongside healthcare providers .




ntegration with existing healthcare systems

Integrating Al technologies into established healthcare workflows
and systems presents significant challenges. Many healthcare
professionals, including nurses, may be resistant to adopting new
technologies that disrupt familiar routines or require substantial
retraining.

The integration of Al systems into established healthcare
workflows and procedures often necessitates a substantial
design of clinical processes.

This can be a complex and resource-intensive undertaking, as it
volves carefully aligning new Al-powered tools and technologies
ith existing clinical practices and infrastructures
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Workforce adaptation and training

The introduction of Al in nursing necessitates significant changes
in education and professional development. Current nursing
curricula may not adequately prepare students to work with Al
techng,logies, creating a skills gap in the workforce.

Comntinuous training and upskilling are critical for the existing
nursing workforce to effectively use and interpret Al tools, which
requires investments in education programs and a cultural shift

ithin healthcare organizations to prioritize technological
competence alongside traditional nursing sKkills.

\
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"YheStar Covid-1%9: Tommy the robot nurse helps keep Italy doctors safe from coronavinus
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Covid-19: Tommy the robot nurse helps keep
Italy doctors safe from coronavirus
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A robot helping medical teann treal patiants suffecing from the coronavicus diseace (Covid-19) i=
pictured a3t a patient’s roons,. inthe Clroolo hospital, in Varese, ftaly, — Reuters
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https://health.mil/

Future of Nursing: Telehealth, More Innovation and Maybe
Some Robots

Second Lt Nina Haskins, 81st Surgical Operations Squadron operating room nurse, briefs Col. Debra Lovette, 81st Training Wing
commander, and other base leadership on robotics surgery capabilities inside the roboltics surgery cinic at the Keesler Medical Center
Junes 16, 2017, (Photo: Kemberly Grous, U.S, Alr Forca)
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\ https://www.worldometers.info/coronavirus/
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Chapter 1

Sustainable Healthcare and
Artificial Intelligence: Some Facts
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