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ARTICLE INFO ABSTRACT

Received: 18 Dec 2024 The potential benefits of machine learning (AI) for healthcare, and nursing in particular,

include enhancing the effectiveness and quality of treatment as well as fulfilling the promise of

precision and individualized medicine. AI systems could eventually become virtually required

Accepted: 28 Feb 2025 as more and more data about every facet of health is gathered. In addition to improving
precision, speeding up discovery, and lowering disparities, Al can assist in lowering care
variability. AI has the ability to empower patients and enable medical providers to view their
patients as healers who are backed by the greatest available medical research and analytical
tools. However, identifying the best applications for AI, resolving the institutional,
technological, legal, and psychological obstacles to its successful application, and
Incorporating Al into the medical field. This paper gives an overview of the history and basic
components of artificial intelligence (AI), its uses in nursing and healthcare, and the major
obstacles to its adoption in the health care sector.
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INTRODUCTION

The concept of applying artificial intelligence (AI) systems [1] to address some of the more difficult problems
facing healthcare today is a topic of intense curiosity, enthusiasm, and buzz. There are equally significant
concerns regarding the precise effects of that in practice in terms of comprehending the operation of Al
systems, figuring out how to integrate them into nursing and medical practice, [2] weighing the possible
advantages and obstacles, discussing accountability and regulatory concerns, and, lastly, worries about bias in
the systems themselves as well as in terms of their availability and benefit to users. By providing a brief
overview of Al's history, defining some of the fundamental elements of the majority of its applications,
outlining the benefits we believe Al offers for the healthcare industry, and highlighting some of the ways it is
now in use, and lastly, think about the potential and difficulties of applying AI to healthcare [3] in the future.
Artificial intelligence (AI) in healthcare refers to the application of AI technology to improve, automate, or
assist a range of medical procedures. Al has the ability to completely transform healthcare by increasing
accessibility, accuracy, and efficiency. The following are some significant areas in which AI is influencing
healthcare:

1. Medical Imaging and Diagnostics: Medical images (such as X-rays, MRIs, and CT scans) are
being analysed by AI algorithms to find diseases including cancer, heart disease, and neurological disorders.
Frequently, these computers have the ability to spot abnormalities before human radiologists can. [4]

2. Predictive Analytics: Al can forecast patient results, such as the probability of a disease forming,
patient decline, or complications, by using past data, which aids in the creation of individualized treatment
plans and preventive measures. [5]

3. Drug Discovery and Development: Big amounts of data from research and clinical trials can be
examined by AI models to find new drug candidates more rapidly. This is speeding the creation of new drugs.

(6]
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4. Personalized Medicine: The chance of effective outcomes can be increased by using Al to assist in
creating individual therapy plans that are catered to each patient's needs by evaluating genetic information,
choices in life, and medical history. [7]

5. Virtual Health Assistants: Catboats and virtual assistants driven by computer science are being
used to monitor patient status, remind patients to take their medications, and offer basic medical advice. This
guarantees that patients receive timely support and reduces the strain on healthcare providers.[8]

6. Robotic Surgery: Robots with artificial intelligence (AI) can help with surgery, offering precision and
reducing human error. Additionally, by learning and adapting from prior surgeries, these robots can gradually
improve their performance.[9]

7. Natural Language Processing (NLP): Al is used to process and interpret medical texts, including
clinical notes, research papers, and patient data. NLP facilitates faster access to pertinent information for
medical professionals. [10]

8. Telemedicine: Al is enhancing telemedicine platforms by offering remote consultations, real-time
patient data analysis, and treatment recommendations to physicians. [11]

9. Clinical trials: Al is used to better recruit participants, analyse patient populations, and forecast
how patients will react to certain therapies, all of which serve to optimize the design of clinical trials.[12]

Al in healthcare has the promise to enhance patient outcomes and expedite healthcare delivery by improving
accuracy, affordability, and accessibility of medical procedures. But it also raises difficulties with algorithm
transparency, data protection, and the requirement for regulatory frameworks.

HEALTHCARE VALUE PROPOSITION

Al may help with a variety of healthcare challenges, and in some cases, it may even make Al practically useful.
While healthcare research and practice have continually evolved, the truth is that our health care systems
don't function at the level needed. However, by many actions, our population's health is under perfect,
healthcare costs are out of control, and populations are not served equitably. If AI cannot solve every social,
political, and environmental problem, there are important ways it might help boost productivity, improve care
standards, and supply on supporting research and the potential of precision medicine. [13]

Synthesis of Information: Because of the substantial rise in the quantity of medically annual accumulation of
relevant information there is just too much data to be managed without any help of computation.

Patient data: medical histories, test results, diagnoses, and treatments, as well as lifestyle information about
practices like physical activity and diet that may be useful or have implications for health.

Data Complexity: Results that are rich in data, like MRIs and gene sequencing, show both a qualitative and
quantitative rise in the data's complexity. Complex treatment plans have resulted from an increase in the
number of individuals with numerous co-morbidities as populations have aged.

Medical Literature: According to data from the U.S. National Library of Medicine [14]

Enhancing human performance. Even the most experienced clinicians cannot effectively process all of the
information accessible in clinical settings today furthermore, not every doctor has the same amount of
experience to guide them through this procedure. The presentation of a patient may be far outside the scope of
most physicians' experience, particularly in cases of uncommon diseases or odd presentations of common
diseases. This can frequently result in delays or mistakes in diagnosis and treatment. The growing number of
patients with various co-morbidities makes treatment selections even more difficult and raises the possibility
of interaction consequences.

SELECTED HEALTHCARE AI APPLICATIONS
Selected uses from a variety of disciplines and applications:

o Since the 1970s and 1980s, clinical decision support (CDS) systems have been used to increase
adherence to guidelines and decrease variation.

. The aim of precision/personalized medicine is to use a person's genetic composition to choose the best
course of action and dosage of treatment [15].

o Image analysis has recently been demonstrated to be comparable to expert analysis in fields like
mammography [16] and retinal imaging [17], and it has proved especially significant in reducing variability in
the interpretation of the image data.
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. Internet of Things (IoT): As smart devices increase in popularity and sensor technologies evolve, new
opportunities to use Al have emerged, not only in traditional medical settings but also wherever a patient may
be.

NURSING AI APPLICATIONS

A wide range of Al applications will be advantageous to nurses. For instance, nurses can lower costs, increase
quality, and improve safety while providing implementation. By using based on artificial intelligence clinical
data and decision support. The Internet of Things can help with remote patient monitoring and assessment,
which can replace some in-home care visits. There are, however, some uses that are specific to nursing by
automatically entering data from medical devices and voice notes into the record, IoT coupled to the EHR and
speech recognition with NLP can reduce the workload associated with nursing documentation. AI can help
nurses prioritize and organize their task at the start of their shift and modify interventions as needed to
accommodate new orders and patient needs Using pre-recorded video clips and training materials that are
activated by algorithms as each patient progresses through the virtual session, AI applications can act as
"nurse coaches" to assist patients in managing a medical condition or changing their behaviour. AI can help
with simulated training for nurses and other medical professionals, as well as nursing care management
systems. The application of AI presents a special opportunity for nurses. But in order for systems to be put up
and function successfully, nurses must be involved and involved from the beginning to make sure that these
systems are reliable and well-engineered.

Data and intelligent technology will guide the future, enabling nurses to provide better, quicker, and safer care
by utilizing AI to suggest actions based on information. It will be the responsibility of nursing to maintain
incorporating human elements into care while automating some detection and reasoning procedures [18].

AT Implementation Challenges: The quality and accessibility of the data required to train systems is one
of the main obstacles to the widespread adoption of AI. A model's generalizability may also be restricted by the
features of the population it was first developed from. The main concerns from the perspective of clinical
adoption are liability, usability, validation, transparency, and explain ability. For clinicians, many Al systems
appear to be "black boxes," and they could be reluctant to accept a recommendation if they cannot see how it
was developed or verified. Additionally, care must be taken to prevent Al systems from merely adding to
clinicians' potential alert fatigue.

Knowledge management, interpretation, and the proper use of Al will need to be taken into account in medical
and nursing education, which has historically placed a strong emphasis on knowledge acquisition and
retention [19]. Systems that can provide an explanation for their findings and suggestions and enhance
procedures that facilitate clinical workflows have the best chance of succeeding.
Although younger patients who are already used to digital life are likely to undergo a generational shift,
privacy concerns remain significant from a society standpoint. With regard to the potential function of such
systems as well as the manner and target audience for their use, equity and justice must also be taken into
account.

Discussion/Conclusions Al applications in healthcare have a well-established potential for benefit, and as
more accurate and comprehensive data about all facets of health is gathered, these systems could eventually
become practically essential. Al has the potential to lessen disparities, increase precision, speed up discovery,
and decrease variability. Al has the potential to empower patients and free up nurses' and other professionals'
time to concentrate more on their patients rather than their data. This would enable all medical professionals
to truly relate to their patients as compassionate healers who are also supported by the knowledge of the best
medical research and analytical technologies available. Understanding Al's best applications, resolving
structural, technological, legal, and behavioural barriers to successful deployment, and finally suitably
incorporating such systems into society and healthcare will be the challenges of the future. As with any new
technology, a proper balance will be struck, but to ensure that the maximum potential benefits of Al in
healthcare are realized, we will need both visionaries driving us ahead and sceptics posing challenging
questions.
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