Policy Research Journal

ISSN (E): 3006-7030 ISSN (P) : 3006-7022

Volume 3, Issue 8, 2025

THE IMPACT OF ARTIFICIAL INTELLIGENCE ON THE HEALTHCARE

INDUSTRY 5.0

Shujaat Ali Rathore !, Muhammad Hammad u Salam?, Muhammad Irfan’

"Department of Computer Science & Information Technology, University of Kotli, Azad Jammu and Kashmir.

Corresponding Author,

“Department of Computer Science & Information Technology, University of Kotli, Azad Jammu and Kashmir.
*Department of Computer Science, NCBA&E, Sub-Campus Multan, 60000, Pakistan

Keywords
Al impact, Healthcare delivery,
Treatment personalization, Virtual

health
Robotic surgery.

assistants,  Diagnostics,

Article History

Received: 26 May 2025
Accepted: 01 August 2025
Published: 26 August 2025

Copyright @Author

Corresponding Author: *
Shujaat Ali Rathore

“shujaat.ali@uokajk.edu.pk

Abstract
The role of Artificial Intelligence (Al) in healthcare provision is evolving as it

offers opportunities to improve the accuracy of diagnosis;. enhance the individual
treatment of patients; and improve overall efficiencies of operations. This review
analyses the various applications of artificial intelligence (Al) technology using
healthcare as a case study, with a particular focus on its application in
diagnostics, personalized medicine, and operational aspects of health care. The
advancement of artificial -intelligence A.l in healthcare has employed external
technologies such as image processing for diagnostic purposes, prediction of future
outcomes and computeraided surgery Whilst these capabilities may increase
efficiency and negative consequences less attending these fields these capabilities
are likely to minimize human inaccuracy as well as maximize procedures speed
and correct interventions. But at the same time, there are significant challenges to
the application of anrtificial intelligence in medicine. Protecting patients’
confidentiality from such concerns is paramount, especially when it relates to
sensitive healthcare or related information issued by Al systems. Measures ought
to be preserved and enforced to facilitate that there is no contravention or
violations of such harvested information Protection. Also, incorporating Al
technology into healthcare is also associated with moral problems such as
discrimination in A.l systems, and... in such conditions, one will be concerned
with the responsibility of the A.I system. Apart from interoperability issues of A.I
systems and design of a process in where these A.l systems can be integrated into
the present systems of health delivery, integration issues can also be described. This
article explores the current state of artificial intelligence (Al) in the healthcare
sector, the unique opportunities it presents for positive disruptions, as well as the
critical challenges that need to be sorted out for effective adoption. The analysis
concludes that while healthcare is a sector that can greatly benefit from the
application of Al technology, addressing the challenges that go hand in hand with
the technology is crucial in reaping the expected benefits in the evolution of a more
controlled, just and patient-centric health care system.

https://policyrj.com

| Rathore et al., 2025 | Page 817


https://portal.issn.org/resource/ISSN/3006-7030
https://portal.issn.org/resource/ISSN/3006-7022
mailto:shujaat.ali@uokajk.edu.pk
https://doi.org/10.5281/zenodo.17231534

Policy Research Journal
ISSN (E): 3006-7030 ISSN (P) : 3006-7022

Volume 3, Issue 8, 2025

INTRODUCTION

The use of Artificial Intelligence (Al) in the healthcare
industry continues to evolve by reinforcing clinical
judgement, increasing accuracy of diagnosis, easing
administration work and improving patient outcomes.
These days, Al in healthcare is on the rise as a result of
machine learning algorithms, big-data analytics and
processing ability. This allowed A.l to be more
effective in addressing some of the problems faced by
healthcare systems around the globe (Esteva et al.,
2019). While the healthcare sector has long been
dominated by manual processing, A.I technologies are
now being embraced in order to boost processes and
improve the level of care provided. In the field of
health care, artificial intelligence (A.I) finds its
application from data modelling better forecasting to
linguistic A.I. Of importance is the fact that Artificial
Intelligence is being integrated into clinical practice
more than ever due to its efficiency in enhancing
personalized  treatment, minimizing errors in
medicine, and conducting high speed in depth
analysis of clinical data (Topol, 2019).

Three categories constitute the impact of Al in
healthcare: administrative, clinical and patient-
oriented domains. Stakeholders within healthcare
professionals  targeted by  administrative Al
applications develop systems that enable them to sell
(or come too close to selling) their primary tasks
appropriate for the health care environments. Al-
assisted clinical materials comprise of systematic
diagnostics, optimal  therapy  customization,
operational predictive analytics which can enhance
clinical decision making and timeliness. Chatbots and
virtual health assistants that are geared toward
patients’ initiatives and engagement, efficiency and
compliance to the treatment plans are improved
(Thomas et al., 2016).

There are issues surrounding the application of Al
technology in health care that have to be addressed
despite its enormous promise to bring a turn-around
in healthcare delivery. Constraints in the regulation,
implementation and upcoming of these systems
outstanding issues include legal and regulatory
considerations, data privacy concerns, ethical
considerations, the need for empirical validation of
these systems. Also, moral and legal issues are raised
about clinical decision-making based on many Al
systems’  black-box  properties. An  exhaustive

assessment is required to deliver healthcare while
appreciating the benefits and concerns of artificial
intelligence application in health care (Lui et al,
2020).

The goal of this study is to understand the impact of
artificial intelligence (Al) in healthcare by analyzing
the specific uses of Al in the industry, the
methodologies for developing Al technology, and its
outcomes.

REVIEW LITERATURE

Al in Diagnostics and Clinical Decision-Making
Artificial intelligence (Al) has been an important asset
in improving diagnostic accuracy and providing
assistance in making clinical decisions. Certainly, deep
learning has proven most effective in the area of
machine learning through image analysis for radiology,
pathology, and dermatology (Rajpurkar et al., 2018). It
has been shown that picture interpretive ability of Al
systems is at least equal to that of human specialists if
not better, which would lead to much earlier and
accurate diagnosis. Certain Al applications such as
Google DeepMind and IBM Watson have been found
useful in the detection of various diseases such as
cancer, diabetic retinopathy, and cardiovascular
diseases as shown by the clinical trials performed
(McKinney et al., 2020).

Moreover, based on the historical data, Al has also
been applied in predictive analytics to help in
forecasting the outcomes for the patients. Through
early intervention and reduction of hospital
readmissions, predictive algorithms may follow up
patients at risk of developing problems and prevent
them from doing so. Physicians have also employed
the Al technology embedded in EHR systems to
provide tailored treatment and guidance to the
patients, which enhances the overall decision making.
As to Al algorithms’ reliability and generalizability, the
reviewed literature underscores the need for clinical
validation across various healthcare settings (Yu et al.,

2018).

Al in Personalized Medicine

An additional domain that has witnessed significant
advancements due to the integration of Al is
personalized medicine that tailors the healthcare for
the specific needs of the patient. The great advantage
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of Al is the ability to draw information from vast
amounts of clinical, proteomic and genomic data to
identify patterns and predict how patients will respond
to certain treatments. Clinical professionals have the
opportunity to formulate customized therapies, reduce
adverse effects of medication and improve the patient
outcomes by combining precision medicine with
artificial intelligence (Miotto et al., 2017). For
example, some Al systems analyse molecular and
genomic changes associated with cancer and predict
the suitable treatment plans that are likely to provide
better responses to the patients. Furthermore, Al is
also becoming crucial for the invention and
production of drugs because it can foresee how safe
and useful a molecule is going to be which makes the
process faster. However, in order for the ideal of
personalized medicine to be realized, challenges such
as the standardisation of the data, the ability of the
data to work together and the nature of Al combined
with the clinical work at present solutions need to be

addressed (Chernew & Landrum, 2018; Yang et al.,
2017).

Al in Administrative Efficiency

Healthcare administrative duties such as billing,
scheduling, and processing of claims are often tedious,
time-consuming, and error-prone. Processes that are
likely to wear out healthcare practitioners may also be
automated with help from Al systems, thereby
boosting operational efficiency. In case of medical
records, for example, unstructured data would be
looked for and sifted by Natural Language Processing-
whose efforts are to help ease documentation
processes hence enhancing doctors’ focus on patient
care (Hashimoto et al., 2018).

The most satisfactory resource use within health care
institutions is another of the functionalities of
artificial intelligence. Patient needs and consequently
the demand for staff and resources in hospitals are
effectively met with the help of predictive models. The
other aspects that Al has been effective in include the
patient flow management, reduction of wait time and
improvement of the general experience of patients.
Even though most of the literature has recognized
such advantages, worries regarding the loss of the
social aspect of healthcare as well as job loss still exist

(Reddy et al., 2020).

Al Improvements to Infrastructure Optimization
When considering the influence that Al has on the
way healthcare is delivered, a number of such studies
show how Al solutions are deployed in various
domains of healthcare. As an example, Janjua et al.
(2022) presented a MySQL storage engine architecture
specifying ways in which resource utilization could be
maximized which is essential in the management of
voluminous healthcare data. In the same vein, Fatima
et al. (2024) performed classification of breast cancer
detection techniques utilizing machine learning and
deep learning comparing them with one another and
showing that Al-based models perform better in the
early diagnosis and therapy. In addition, Janjua et al.
(2022) implemented an algorithm for the detection
and classification of anomalies in images of chest X
rays and this was a proof of how USbased Al
technology has the ability to enhance or automate
image interpretation in radiology. With respect to
predictive healthcare systems, Janjua et al. (2024)
described the design of a hybrid Al model based on
intelligent electricity prediction in smart healthcare
grids aiming to reduce energy expenditures in
healthcare facilities. In addition, their studies of
predictive analytics as well as of machine learning
methods on the wholesale power market show that Al
technologies in forecasting can increase the resilience
of healthcare infrastructure (Janjua et al., 2024).
Alomoush et al. (2022) narrated the use of machine
learning to predict residential power load and argued
the relevance in the context of healthcares need to
reduce electrical power consumption.When it comes
to the network infrastructure, Khan et al. (2021)
proposed a topology aware allocation strategy for data
center networks which is crucial to design Al-aided
healthcare systems. Towards the end, Javed et al.
(2023) applied a transfer learning based deep learning
model for predicting wrist fractures, highlighting the
impact of Al in diagnosis and treatment. Collectively,
these studies highlight the far-reaching implications of
Al in improving every aspect of healthcare provision,
from diagnosis to infrastructure considerations.

Ethical and Regulatory Considerations

Healthcare is one domain filled with extensive
literature on the use of Al and its ethical concerns.
Things such as algorithmic bias, data privacy, and the
sheer transparency of the Al are raised to justify the
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concerns. Understanding that Al application involves
dealing with large amounts of sensitive medical
information, it is imperative to ensure that such
systems comply with the Health Insurance Portability
and Accountability Act (HIPAA), the General Data
Protection Regulation (GDPR) as well as other data
protection requirements. Another important violates
is often on the bias especially in the training of Al
systems, whereby biased training data produces biased
Al systems.

Al is also prone to discrimination which impacts the
delivery of healthcare services especially for
marginalized populations. Thus, there is ample
investigation on how to ensure that access and usage
of Al technologies do not unfairly advantage some
groups over others (Wong, 2021). Even more
problematic for physicians who have to understand
the rationale on which any Al-based decisions are
made is the ‘black-box’ problem, referring to some Al
systems’ lack of explainability. Those in regulatory

Therapy

authorities have been formulating on ethical and
other safety parameters on how Al should be applied
in the healthcare system.

The Food and Drug Administration (FDA) has
devised rules that guide the development and approval
of medical technologies fortified with Artificial
Intelligence (AI). However, due to the changes in
technology, particularly artificial intelligence, these
rules should be reviewed regularly.

METHODOLOGY FRAMEWORK

The approaches utilized in the development and
deployment of artificial intelligence in healthcare
differs based on the specific application. The main
methodologies encompass  supervised learning,
unsupervised learning, reinforcement learning, and
deep learning. These approaches are utilized in many
fields such as image analysis, predictive analytics,
natural language processing, and robotic surgery.

Figure 1. Use of Artificial Intelligence in Healthcare Delivery.

Supervised Learning

The technique known as supervised learning is one of
the most popular approaches in the practice of
medical artificial intelligence and is particularly useful
in making diagnoses. In supervised learning,
algorithms are trained on labeled datasets when the
desired output is known. By studying the relationships
between the dependent and independent variables,
the machine is able to predict future occurrences. This
strategy is most common in the field of medical
imaging whereby systems are trained using labeled
images of the outernal and internal abnormalities e.g.
fractures and tumours.

Unsupervised Learning

On the other hand, unsupervised learning involves the
training of algorithms on datasets with no labeled
outputs. The algorithm does not have the solution
beforehand so it attempts to make assumptions or
draw correlations amongst the data set. Problems such
as classifying patients into distinct groups or detecting
unusual patterns in medical data often employ
unsupervised learning to find subgroups of patients
with similar characteristics or to find unusual patterns
in clinical datasets.
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Reinforcement Learning

Reinforcement learning is a branch of Al where the
emphasis is placed on performing tasks correctly or
making attempts and failing but learning in the
process. The algorithm learns how to make decisions
via rewards or punishments as part of the experience.
In medicine, reinforcement learning is used in robotic
surgery, where the algorithm improves its ability to
perform surgical procedures through feedback on its
performance. Another application of reinforcement
learning in respect to personalized therapy includes
enhancing therapy strategies based on the historical
responses of patients (Deo, 2015).

Deep Learning

Most simply put, deep learning is just machine
learning applied to very complicated data with multi-
layered neural networks. Deep learning, in the case of
medical image interpretation, has been found very
helpful mostly because it requires no human feature
engineering since it can independently perform the
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action of feature extraction from the images. Deep
learning techniques have been very successful in the
areas of object detection, segmentation and image
classification (London, 2019).

Natural Language Processing

Natural Language Processing (NLP) is one of the
crucial methods used in healthcare Artificial
Intelligence (Al) particularly to interact and analyze
unstructured patientrelated data from techniques
such as Health care records, and clinical notes as well
as research publications. Natural Language Processing,
or NLP, helps extract important content from these
papers so that doctors can make better
recommendations. To enhance individual interaction
with health care personnel, NLP is implemented in
patients applications such as chatbots and virtual
patient assistants (Char et al., 2018).
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Figure 2. The road map from clinical data generation to natural language processing data enrichment.

RESULTS

There has been a noticeable improvement in the
healthcare system due to the rising application of
Artificial Intelligence (Al) in recent years. The use of
Al in asistem f diagnosis has been efficient in

detecting a number of diseases such as diabetes,
cancer, and heart problems. Because the systems have
the ability of eliminating some tedious processes such
as image analysis (Shah & Hakim, n.d.), they should
help improve early screening and reduce the burden of
medical personnel.
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Figure 3. The data sources for deep learning. The data are generated through searching deep learning in
combination with the diagnosis techniques.

Artificial Intelligence (Al) has enhanced the possibility
of developing an accurate treatment for every patient
according to the individual characteristics, hence
ensuring that treatment is effective and side effects are

minimal. This is referred to as personalized medicine.
New Al-based drug discovery has also helped to speed
up the process of invention of new treatments by
reducing the process and cost of bringing new drugs
on to the market (Krittanawong et al., 2020).
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Figure 4. The four main deep learning algorithm and their popularities.

The data was obtained by searching for algorithm
names in the field of healthcare and disease. Artificial
Intelligence (Al) programs have already improved the
efficiency of healthcare organizations by automating
appointment scheduling, preparing invoices and
submitting claims for reimbursement. Application of
Al technologies has also improved the distribution of
tasks thus making patients more content and reducing
their wait time. However, some challenges including
the impartiality of algorithms, privacy of data, the
requirement to monitor the system, and others still

limit the use of Al in health care (Amisha et al, 2019;
Jiang et al, 2017).

CONCLUSION

The influence of Artificial Intelligence (AI) on the
healthcare field cannot be over exaggerated since it has
the ability to revolutionize diagnostics, personalized
medicine as well as administrative processes entirely.
The use of Al allows personalization of treatment of
the patient, facilitates faster diagnosis, as well as
enhances management of administrative tasks. Several
issues remain to be tackled including bias on
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algorithms, privacy concerns, and lack of transparency
in the use of Al to make other ethical issues.
Regulatory and validation barriers also obstruct the
incorporation of Al in the healthcare sector with
respect to the safety and the effectiveness to be able to
withstand a broad scope of patient demographics.
Healthcare workers, technical experts, lawyers, and
lawmakers must engage to these challenges to bring
fruitful result with the advancement of Al
technologies in the healthcare sector. Together with
allowing patients to have dignified, reliable, and
effective Al systems, there is going to be need of
staunch  laws, regular validation tests, and
heterogeneous data. It is indeed arguable that the
technologies offered by Ai have benefits that improve
the manner in which healthcare will be rendered in
the days to come and the clinical outcomes of the
patients when deployed with caution.

Conflicts of Interest: The authors declare no conflict
of interest
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