Next Generation
Healthcare






Next Generation
Healthcare:

Deep Learning and
Blockchain for Precision
Clinical Decision-Making

Edited by
Jyotir Moy Chatterjee
and Shubham Mahajan

Cambridge
Scholars
Publishing



Next Generation Healthcare: Deep Learning and Blockchain
for Precision Clinical Decision-Making

Edited by Jyotir Moy Chatterjee and Shubham Mahajan

This book first published 2025

Cambridge Scholars Publishing

Lady Stephenson Library, Newcastle upon Tyne, NE6 2PA, UK

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

Copyright © 2025 by Jyotir Moy Chatterjee, Shubham Mahajan
and contributors

All rights for this book reserved. No part of this book may be reproduced,
stored in a retrieval system, or transmitted, in any form or by any means,
electronic, mechanical, photocopying, recording or otherwise, without
the prior permission of the copyright owner.

ISBN:978-1-0364-4546-1
ISBN (Ebook): 978-1-0364-4547-8



TABLE OF CONTENTS

About the Book EdItOTS ......cc.eoueiiiiiiieiieiieieieee e viii
PrEfaCe ..o X
ACKNOWICAZMENTS ....eovvieivieeiieiiiciieieeie ettt eeaesaeesreens xiii
(] 1T o171 S USSP 1

Artificial Intelligence: Is this the Future of the Health Care Industry?
Shanul Gawshinde, Ajay Khurana and Aamer Alaflak

(] 1F:1 o113 USSR 17
Deep Learning in Healthcare
Manjushree Nayak and Subhakanta Panda

(@] 1T 0173 S NP USRS 46
Blockchain in Healthcare

Pasupuleti Sai Kiran, V. Krishna Reddy, J. Vijaya Chandra,

B. Tirapathi Reddy,K Thirupathi Rao and Siva Sankar Namani

(] 1T o 1<) o USSR 84
Parkinson’s Disease Detection using Deep Learning Techniques
Kanwarpreet Kaur and Gaurav Bathla

(0] 110 1< e S SUSTSRPI 109
Deep learning for Clinical Decision Making and Improved

Clinical Care Outcomes

Karthiga M, Sankarananth S, Priyanga M A and Sathiya B

(0] 1T o173 S USSP 161
Alzheimer's Disease Prevention and Diagnosis: Leveraging

Advanced NLP Techniques for Unstructured EHR Data Analysis

Herat Joshi, Shazia Fathima, Meetu Malhotra, and Utsavi Kapadia



vi Table of Contents

CRAPLET 7 ottt ssae st e saeebeesseessessaesaens

Beyond Reality: Unleashing the Potential of AR and VR
Kriti Arora, Tanvi Singh, Atia Naim, Ridhima Saraswat
and Dolly Sharma

CRAPLEE 8 ...ttt sttt neeneens

Decentralized Smart Cities: Enhancing Urban Living through IoT,
Metaverse, and Blockchain Integration

Naman Tyagi, Anushka Singh, Fahad Eqbal Hashmi

and Dolly Sharma

CRAPLET O ..ottt b e e eraeeraereens
Comparative Analysis of Machine and Deep Learning Approaches:

Smart Diagnosis of Parkinson's Disease Using Speech Signals
Navita, Pooja Mittal, Yogesh Kumar Sharma, Preeti Gulia
and Bal Kishan

CRAPLEL 10 .o

Next-gen Billing Security: Deep Learning and Blockchain for
Fraud Detection in Indian Healthcare
Shashwata Sahu, Navonita Mallick

CRAPLET 11 .eiiiiieie e ettt e st esbe e srbeeensee e

Revolutionizing Healthcare: Al Integration in Telemedicine
Chirra Baburao, Jyothsna Mallela, P.V. Subbaiah
and Indukuri Bangar Raju

CRAPLEE 12 .ottt

Blockchain and Deep Learning in Social Enterprises
A Study in the Healthcare Sector
Usha Rani Budumuru, Chirra Baburao, Paruchuru Manjushree

CRAPLET 13 .ot et ete e e be e sbeeenbaessbeesnsee e

Transforming Polyp Segmentation in Colonoscopy with YOLOv8
Deep Learning Model

Tushar H Jaware, Ravindra D Badgujar, Jitendra P Patil

and Vijay Nerkar



Next-Generation Healthcare vii

(@] 1F:1 o173 S SRS U PSR RSP 399
Deep Learning Framework based on U-Net for Polyp Segmentation

Tushar H Jaware, Ravindra D Badgujar, Jitendra P Patil,

Sandip R Sonawane, Mahesh B Dembrani, Durgeshwari J Kalal

(0] 1T o173 S TSRS 419
Leveraging YOLOVS for Precise Brain Tumor Segmentation

in MRI Scans

Tushar H Jaware, Ravindra D Badgujar, Jitendra P Patil,

Sandip R Sonawane, Mahesh B Dembrani and

Durgeshwari J Kalal

(@] 1T o173 YRS PURSURSRP 443
The Role of Al in Building a Diverse Workforce in

Healthcare Industry

Bittoo Kumar Sharma and Swati Jain



ABOUT THE BOOK EDITORS

Jyotir Moy Chatterjee presently holds the position of Assistant Professor
in the Department of Computer Science and Engineering at Graphic Era
(Deemed to be University) in Dehradun, Uttarakhand, India. Additionally,
he serves as an Assistant Professor (Visiting Faculty) in the Department of
Information Technology at Lord Buddha Education Foundation, affiliated
with the Asia Pacific University, Malaysia, located in Kathmandu, Nepal.
Prior to these roles, he held the position of Assistant Professor and
Program Leader for the B.Sc. IT program at Lord Buddha Education
Foundation. He also served as an Assistant Professor in the Computer
Science and Engineering department at GD-Rungta College of
Engineering & Technology, affiliated with Chhattisgarh Swami
Vivekananda Technical University in Bhilai, India. Chatterjee earned his
M. Tech degree in Computer Science & Engineering from Kalinga
Institute of Industrial Technology (KIIT) in Bhubaneswar, Odisha, in
2016. He obtained his B. Tech degree in Computer Science & Engineering
from Dr. MGR Educational & Research Institute in Maduravoyal,
Chennai, in 2013. His research interests primarily lie in the domains of
Machine Learning and Deep Learning. Specifically, he concentrates on
advancing the fields of Deep Learning and Machine Learning through his
research work, contributing to the ongoing developments in these areas.

Dr. Shubham Mahajan, a distinguished member of prestigious organizations
such as IEEE, ACM, and IAENG, boasts an impressive academic and
professional background. He earned his B.Tech. degree from Baba Ghulam
Shah Badshah University, his M.Tech. degree from Chandigarh University,
his Ph.D. degree from Shri Mata Vaishno Devi University (SMVDU) in
Katra, India. Currently, he serves as an Assistant Professor at Amity
University, Haryana.

Dr. Mahajan has a remarkable track record in the field of artificial intelligence
and image processing, holding an impressive portfolio of eighteen Indian
patents, as well as one Australian and one German patent. His contributions to
the field are further evidenced by his extensive publication record, which
includes over 94 articles published in peer-reviewed journals and conferences
and 8 edited books. His research interests span a wide array of topics,



Next-Generation Healthcare ix

encompassing image processing, video compression, image segmentation,
fuzzy entropy, nature-inspired computing methods, optimization, data mining,
machine learning, robotics, and optical communication. Notably, his
dedication and expertise have earned him the 'Best Research Paper Award'
from ICRIC 2019, published by Springer in the LNEE series.

In recognition of his exceptional achievements, Dr. Mahajan has received
numerous accolades and honors throughout his career. These include the Best
Student Award in 2019, the IEEE Region-10 Travel Grant Award in 2019, the
2nd runner-up prize in the IEEE RAS HACKATHON in 2019 (held in
Bangladesh), the IEEE Student Early Researcher Conference Fund (SERCF)
in 2020, the Emerging Scientist Award in 2021, and the IEEE Signal
Processing Society Professional Development Grant in 2021. His commitment
to excellence in research was further underscored by his receipt of the
Excellence in Research Award in 2023.

Dr. Mahajan's influence extends well beyond academia. He has served as a
Campus Ambassador for IEEE, representing prestigious institutions such as
IT Bombay, IIT Kanpur, IIT Varanasi, and IIT Delhi, as well as various
multinational corporations. His active participation in fostering international
research collaborations highlights his passion for advancing the frontiers of
knowledge and innovation on a global scale. Additionally, Dr. Mahajan is a
dedicated member of the Technical Program Committee and serves on the
Editorial Board for several international conferences and journals.



PREFACE

Healthcare today faces challenges like siloed and fragmented data, delayed
clinical insights, and disparate workflow tools due to vendor-locked
systems, lack of trust among data holders, and concerns over security and
privacy. This book aims to explore the potential of health information and
technology, focusing on enabling personalized healthcare through deep
learning frameworks. By applying artificial intelligence (Al) to healthcare
data, the industry can make incremental progress. However, the main
challenge lies in effectively learning from unstructured clinical data
without producing erroneous outputs. The book will cover deep learning
applications in healthcare, including clinical trials, telemedicine, and
health records management, with an emphasis on accurate and reliable
algorithms to improve patient outcomes. It invites contributions at the
intersection of deep learning, healthcare, and computer engineering.

Chapter 1 set out to demonstrate the possibilities, significant worries, and
hazards of Al in healthcare by using real-world examples to back up its
claims and to offer policymakers direction on how to create, evaluate, and
implement Al systems to achieve policy goals

Chapter 2 explained in detail about how the deep learning (DL), a segment
of Al that have tremendous potential to revolutionize the healthcare sector.

Chapter 3 presented an overview of the blockchain process and explores
its usage in the healthcare while focusing on its ability to enhance data
integrity, data management, and operational efficiency, it also highlights
several successful blockchain implementations in healthcare, including
pilot projects and commercial solutions, and identifies key areas for future
research.

Chapter 4 intended to delve deeper into the available datasets as well as
the DL approaches for Parkinson disease (PD) detection for different
modalities and also the performance parameters are mentioned that assist
in validating the potential of the DL approaches in performing the early
diagnosis.
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Chapter 5 concentrated on the application of advanced DL for analyzing
the results for accuracy and increasing the ability to predict patient
outcomes using a large dataset of electronic health records (EHR) and
medical imaging from heterogeneous patient populations.

Chapter 6 aimed to investigate the potential of leveraging natural language
processing (NLP) techniques on unstructured EHR data to aid in the early
detection and management of Alzheimer's disease.

Chapter 7 presented an analysis of virtual reality (VR) and augmented
reality (AR) technologies, examining their characteristics, applications,
and potential impact across various domains including healthcare.

Chapter 8 provided a transformative trajectory towards smart urban
ecosystems, even as urban centers struggle with growing populations and
tremendous infrastructure, resource management, and service delivery
issues and the healthcare infrastructure.

Chapter 9 aimed to employ both machine learning (ML) and DL
approaches to classify the subjects into PD and healthy controls by
utilizing a trustworthy dataset from the UCI repository to evaluate the
performance of each approach.

Chapter 10 aimed to decode how novel technologies can offer a quicker
and effective solution to identifying and preventing billing fraud in the
Indian healthcare system by using DL.

Chapter 11 focused on the revolutionary changes Al is bringing to
telemedicine in patient registration, appointment scheduling, medical
billing, and more.

Chapter 12 investigated the emergence of blockchain and DL technologies
through healthcare social enterprise.

Chapter 13 examined the usage of the YOLOv8 Nano model in polyp
segmentation on medical images, specifically within the context of a
colonoscopy.

Chapter 14 introduced a DL framework that uses the popular U-Net
architecture for polyp segmentation in colonoscopy images.

Chapter 15 discussed the feasibility of applying the YOLOv8 DL model to
the segmentation of brain tumors from MRI scans.
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Chapter 16 discussed how Al helps construct diversity in the healthcare
sector, which is critical to the provision of health services aligned to
cultural requirements of the patient.

Jyotir Moy Chatterjee, India & Nepal
Dr. Shubham Mahajan, India
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CHAPTER 1

ARTIFICIAL INTELLIGENCE:
IS THIS THE FUTURE OF THE
HEALTH CARE INDUSTRY?

SHANUL GAWSHINDE!, AJAY KHURANA?

AND AAMER ALAFLAK?
' ASSISTANT PROFESSOR, SYMBIOSIS INSTITUTE
OF MANAGEMENT STUDIES, PUNE, INDIA
2ASSOCIATE PROFESSOR UNIVERSITY SCHOOL OF BUSINESS,
CHANDIGARH UNIVERSITY, MOHALI, INDIA
SRESEARCH SCHOLAR, UNIVERSITY SCHOOL OF BUSINESS,
CHANDIGARH UNIVERSITY, MOHALI, INDIA

Abstract: This study set out to demonstrate the possibilities, significant
worries, and hazards of Al in healthcare by using real-world examples to
back up its claims and to offer policymakers direction on how to create,
evaluate, and implement Al systems to achieve policy goals. An
unsystematic examination and evaluation of peer-reviewed and gray
literature on artificial intelligence in the health sector, explicitly
emphasizing significant findings for policy and governance. The
application of artificial intelligence in the healthcare sector is now in its
early stages. Most applications have not been extended beyond the
research setting. The utilization of this technology in practical clinical
environments is now in its nascent phase, with a more significant body of
evidence accessible in the domains of public health, biomedical research,
and administrative duties that do not directly pertain to patient care.
Integrating artificial intelligence into healthcare involves inherent risks
and hazards that need meticulous deliberation. They are efficiently
managed by policymakers employing proactive strategies. To optimize the
production of beneficial health and policy outcomes using Al, it is
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advisable to concentrate on five fundamental policy domains. These topics
encompass the management of health data, the application of Al
principles, flexible laws, improving the expertise of healthcare workers
and patients, and creating intelligent public investments. Artificial
Intelligence is not a panacea but a specialized tool for addressing specific
problems. Effective development and implementation of Al require data
governance that ensures the accessibility and protection of superior-quality
data. Additionally, it necessitates that those significant stakeholders
possess the means to utilize technical infrastructure and resources, legal
frameworks that endorse reliable Al solutions, and the empowerment of
healthcare workers and patients. Ability to effectively and efficiently use
Al products and services while ensuring safety. Substantial financial
commitment and international cooperation are essential for all these
undertakings.

Keywords: Artificial Intelligence, Health Care, Governance Policy,
Technology, Legal Framework

1 Introduction

Artificial intelligence (Al) refers to computer systems that can learn and
make decisions in some ways similar to humans but with significantly
different overall behavior. Taken together, artificial intelligence has been a
goldmine of ideas for sci-fi writers and futurists for almost a century.
Modern computing and massive data have made this a reality, and
machines are seeing heavy use across many industries. The broad usage of
Al technology benefits personal, corporate, and national success. Artificial
intelligence has started to outperform humans in several cognitively
demanding activities.

The artificial intelligence (Al) ecosystem includes robotics, ANNs, and
ML. Machine learning aims to train computers to recognize patterns in
new data or extrapolate patterns from existing data. Robotics is the
science and art of designing, building and programming artificial
intelligence systems. Predicting how a robot would behave around people
and other objects is usually straightforward.

Nevertheless, there are continuing efforts to train robots to be more
self-aware and situationally aware by utilizing deep learning [45] and
developing ANNs to create a system that could mimic brain activity.
Natural language processing (NLP) is concerned with the computational
analysis and manipulation of human language.
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In recent decades, improving Al's capacity for language, mathematics,
and logic has been a primary focus of research and development.
Emotional intelligence, however, is the focus of the next generation of Al
research and development intelligence. Simultaneously, Google's
DeepMind's sequential learning capability lets Ais pick up various
abilities. Deep learning has become more prevalent in recent years, and
for good reason: it helps robots understand the physical world, which is
helpful for a wide range of activities in many different sectors.

China's recent investments in artificial intelligence (AI) have been
substantial among the world's top economies. Venture capitalists' (VCs')
keen interest in investing in Al start-ups is one of the leading forces
propelling the present surge of Al growth. Quickly improving computer
power is driving the sector to the next level in terms of technology.

There is a correlation between the rise of Al and the prevalence of
open-source platforms that facilitate and promote collaborative learning.
The ubiquitous availability of big data drives the current wave of growth
in the Al business almost as much as software and technology. There will
be 163 trillion gigabytes of big data produced by today's increasingly
digital economy by 2025, an increase of 40% annually.

Using statistical and mathematical modeling approaches to a set of
human-defined objectives, Al systems may influence actual or virtual
environments through forecasts, suggestions, or judgments [1]. These
systems can be partly or fully autonomous. Healthcare increasingly uses
health and welfare technologies based on artificial intelligence for
screening and early detection, health tracking, and precise treatment. There
is mounting evidence that public health agencies' disease surveillance and
response systems can benefit from Al applications based on machine
learning [2]. Improvements in patient health and well-being and
communication among patients, caregivers, and healthcare professionals
can be achieved via intelligent technologies, such as sensors and wearable
textiles, to track individuals with chronic conditions [3].

Facilities and home-based care can all benefit from medical Al
technology, especially in rural areas or areas with limited resources [4,5].
Incorporating or utilizing the reasoning and analytics capabilities of Al
technology into current patient information databases can aid in

better decision-making, which in turn can lessen the likelihood of
incorrect diagnoses and mismanagement of health resources, improve
healthcare worker-patient collaboration, and provide more personalized
treatment to patients [6, 7]. This is similar to how enhanced business
analytics, device-level process automation, and patient-centered care
delivery are all improved by embedded Al technology.
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2 How Al Stimulates the Human Brain

REACTIVE MACHINES

+ Cannot use past experiences to

Influence current decisions experlences

« Cannot deviate from assignedtasks — + Cannot make significant
Impravisations based on memaries

+ Nointeractive participation with the

wiorld « Deep learning breakthrough

+ Behave exactly the same way each
time for a particular situation

+ Example: [BM's Deep Blue

MEMORY-FORMING MACHINES

« Can formmemories and draw on past  + Current technologles are trying to

+ Example: Self-driving cars

PARTIALLY AWARE MACHINES FULLY AWARE MACHINES

+ The final phase of Al evolution
reach this stage,

b + Fully self-aware and conscious
with mited success

+ Example: Creators of the Deep Q
Network claim that it can
play video games without any human
instruictions

+ Here, the Al system will be influznced
by ather entities and
will learn contextually

+ Example: The U.S. Navy is using video
simulations to teach
robots human ethics

Fig. 1-1 Current Artificial Intelligence Ecosystem
Source: McKinsey, Stanford; Next Move Strategy Consulting
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Fig. 1-2 Evolution of AI: A Reactive State to an Aware State

Source: PwC; McKinsey
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1.1 Deployment of AI Across Industries

Artificial intelligence is improving people's lives, businesses, and society.
Artificial intelligence (Al) provides the automation that many nations are
missing to sustain their economies in the face of dwindling labor force
participation while increasing productivity on an extensive and local scale.

Using various forms of Al technology is helping small businesses in
many ways, including reducing labor expenditures, increasing throughput,
improving quality, and decreasing downtimes. We may expect widespread
productivity gains as a result of automation. Despite a mere 1% increase
in robot density in 2019, productivity rose by 0.8% across all industries,
according to a government-sponsored report by the 2020 trade summit
Select USA. The most significant gains were in sectors that had only
recently begun to use robots.

Although this growth is anticipated for every nation, some are
expected to witness significantly greater activity than others. Based on
their World Robot Report for 2021, the International Federation of
Robotics (IFR) determined the top five nations based on robot density in
production. The nations in question are Germany, Sweden, South Korea,
Singapore, and Japan. Regarding market share, Asia ranks first, followed
by North America and Europe.

The critical healthcare business is only one of several that have
benefited from the rapid development and widespread use of artificial
intelligence in recent years [8]-[10]. There are already numerous areas
where Al has automated the manual health system; in some cases, humans
are only needed for the most basic tasks related to patient and resource
management [11]-[13], while AI components take care of more
complex procedures. [14],[15],[12], and [16] are among the publications
that discuss the fast development of Al-based healthcare systems,
especially for diagnostic and early detection purposes.

Thanks to these advancements, Al can now do hitherto human-only
jobs with more ease, speed, dependability, and efficiency—all at a lower
cost—than humans can [17], [18]. The digitalization of healthcare can
help technological progress overcome extra difficulties when IS
developers can successfully construct Al systems to carry out specific
activities [19]. For instance, according to research [15], [20], [21]. AI has
the potential to save healthcare costs while improving patient care. The
demand for healthcare services is expected to rise in response to the
expanding human population. Consequently, the healthcare industry needs
cutting-edge Al solutions to boost efficiency and effectiveness without
increasing prices [22]. In this regard, Al remains at the forefront of
offering ground-breaking solutions. Recent developments in artificial
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intelligence (AI) and other areas of fast technology have helped with
healthcare sector growth management [11], [23].

Artificial intelligence (Al) in healthcare market size worldwide from 2021 to
2030 (in hillion U.S. dollars)

Alin healthcare market size worldwide 2021-2030

0 18795

=
=

=
=

®x = B =B
g 8 B &

Market size in billion U.S. dollars
o
=

40

200 2022¢ 2023* 2004% 2025¢ 2026* 2027¢ 2028* 2029% 2030*

Fig.1-3 Al & Health Sector Future Trend:
Source: Precedence Research

1.2 Adoption of Al in the Health Sector

[24], [25] and [26] note that thanks to recent Al breakthroughs, robots,
machine learning systems, and big data may be used to monitor, detect,
and measure healthcare-related risks and benefits. Because they facilitate
process improvement and medical service management, medical data and
analytics play an essential role in healthcare. There has been a meteoric
rise in the amount and type of medical data gathered in the last several
years. Patients, researchers, and medical professionals create vast
quantities of data every day. This data comes from various sources,
including electronic health records (EHRs), medical imaging, and different
monitoring devices, including health-tracking applications and gadgets.
More and more people use these gadgets daily, even when they do not
need medical treatment [18], [27], [28]. In this context, Al has the
potential to gather data, process it, undertake dynamic analyses, and offer
healthcare organizations valuable insights [11]. According to [29] and
[30], machine learning algorithms often rely on data storage and
processing power to accomplish this task. For example, reliable
predictions may be attainable by the regular observation of medical data,
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which may reveal trends in patient behavior. Therefore, Al may be able to
prevent patients' illnesses from worsening and suggest medical actions,
therapeutic insights, and ways to minimize health deterioration. This can
enhance patient outcomes, including diagnosis, treatment, and drug
utilization. [17], [18] and [31] are only a few examples of recent studies
that have looked at the possibility of artificial intelligence (AI) helping
modern medical institutions cut operational expenses and improve practice
accuracy.

By offering thorough information about available solutions, artificial
intelligence aids clinicians and patients in making knowledgeable
treatment decisions [32]. There is reason to be hopeful about Al's future.
However, we also cannot disregard its challenges, such as the difficulties
of incorporating Al solutions relying only on machine learning into
healthcare settings. According to several recent studies [33]-[36], potential
patient injury due to system faults is a significant new concern. Al in
healthcare decision-making raises additional problems related to ethics,
law, and medicine.

Even though AI has many drawbacks, it also has a lot of good
purposes. One of the biggest is helping with healthcare preventative care,
essential for individuals of all ages to get and remain healthy. [27], [37],
[38] all found that people with preventive health disorders, such as type 2
diabetes and high blood pressure, could use apps to make evidence-based
decisions. However, early health data identification and diagnosis require
several Al applications [39]- [41]. When it comes to making
reliable diagnoses quickly and accurately, medical practitioners
depend on these Al apps [9], [42], [43]. By comparing a patient's
information with digital photographs and data from massive databases that
hold information about other patients in similar and comparable
circumstances, Al may do comprehensive comparison analysis using Big
Data. This is the most basic kind of Al [29], [30] state that this self-
learning process can detect patterns and provide physicians with evidence
to support their diagnoses and treatment strategies. In addition to
facilitating these complex processes, artificial intelligence (Al) technology
can improve medical care administration [32].

This extensive research [44] covers the methodology, characteristics,
benefits, and downsides of artificial intelligence (AI) in healthcare. We
need further study in Al theory and practice to fully understand these
aspects of Al. Several intriguing new findings regarding artificial
intelligence are cropping up, including how Al can regulate doctors' rights
and duties, privacy issues related to Al, and the optimal approach for
Al to manage patients' and ethics committees' approval when storing,
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processing, editing, and sharing their medical records. Governments
should enact legislation to guarantee the security of patients' medical
records. Although there are ethical considerations to bear in mind,
machine learning and expert systems also utilize raw patient and hospital
data. Standards for technology development and health applications are
necessary for the optimal use of artificial intelligence (Al) in healthcare.
This review article aims to accomplish just that by outlining the latest Al
healthcare applications and proposing a taxonomy to classify Al's benefits,
drawbacks, approaches, and characteristics in healthcare.

3 Conclusion

Machine learning, the Internet of Things (IoT), algorithms, and robots are
all examples of artificial intelligence (AI) techniques utilized in the
healthcare industry. These tools help monitor, diagnose, treat, and assess
risks and rewards.

Healthcare companies rely heavily on medical data and analytics to
streamline operations and improve medication delivery. This review
covers all aspects of artificial intelligence (Al) in healthcare, including its
benefits, drawbacks, methods, and characteristics. As this assessment
shows, people, companies, and the healthcare sector all benefit from
artificial intelligence and related areas. This category includes issues about
patient safety, privacy, data integration, and legal requirements. This
extensive study found that several different types of artificial intelligence
(AI) are often used in the health business. These include data mining,
expert systems, machine learning, data science, computer vision,
virtual reality, and image processing. Among the many uses of Al in
healthcare are remote surgery, consultations, security, data collection,
treatment, and diagnostics. This literature analysis provides valuable
insight into the current landscape of Al research and its potential
healthcare applications.

This review study had practical consequences for practice in guiding
future research and healthcare policymakers. The importance of
determining whether the benefits of Al outweigh the risks in healthcare
cannot be overstated. The results of this literature review indicate that Al
may significantly enhance healthcare.

Strict regulations govern the healthcare business. Therefore, analyzing
the dangers of actual and perceived data integrity breaches, privacy issues,
and safety concerns related to Al in healthcare is crucial. As a result,
several businesses are attempting to secure patient data by enacting stricter
rules.
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Valuein billion U.S. dollars

Robot assisted surgery

Virtual nursing assistants
Administrative workflow assistance
Fraud detection

Dosage error reduction

Connected machines

Clinical trial participant identifier
Preliminary diagnosis

Automated image diagnosis

Cybersecurity

Fig. 1-4 Future Trends of Al Applications in 2026
Source: Precedence Research

Artificial intelligence (Al) can revolutionize many facets of health and
social care, including clinical practice, public health, biological research,
and administration. With the intelligent use of Al and other digital
technologies, there are chances to make existing administrative and
healthcare systems more effective, efficient, and equitable. Since almost
20% of healthcare spending is either needless or harmful, there is a
tremendous opportunity to make a change.

Unfortunately, reliable data about the ROI of Al in healthcare is still
lacking. Furthermore, funding should be set aside to conduct thorough
evaluations of Al goods and services' financial and health benefits in
contrast to the existing healthcare models.

In decision-making and recommendation-making, most applications
these days are not highly feature-rich. We are still in the early stages of
development, so features like frequent use and scalability will be added
later. Many Al training efforts fail due to a combination of factors,
including the complexity of medicine, a shortage of high-quality, freely
available personal health data, and barriers to integrating general-purpose
technology in the health sector. Sometimes, Al techniques seem to make
things worse rather than better.

Although artificial intelligence (Al) is not a panacea, it may solve
some problems. Thus, governments should proceed with care regarding its
appeal. If lawmakers are serious about facilitating the health industry's Al
development and implementation, they must address the fundamental
challenges. In the long run, this will benefit human health and
advancement. To make this happen, we need to ensure that the right
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people have access to the right technology and that consistent data
governance is in place to ensure that high-quality data is available and
secure. Appropriate legislative frameworks and promoting trust in the
technology among all stakeholders, including healthcare providers,
patients, and the broader public, are prerequisites for implementing
consensus-based global Al standards, such as the OECD Principles on Al
Being well-versed in the proper implementation and effective utilization of
Al is essential for healthcare practitioners and patients since they will be
the principal end users of Al in healthcare. We must invest heavily in Al
and collaborate across borders to ensure its benefits outweigh its
drawbacks.
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