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Abstract
Artificial intelligence (Al) has

become a transformative force in the
healthcare industry, revolutionizing care
practices and improving patient outcomes.
In this article, we explore the various
applications of Al in healthcare, with a
particular focus on nursing. We explore how
Al-powered technologies such as chatbots,
imaging for diagnostic purposes, screening
for diabetic retinopathy, Al-assisted drug
discovery, and clinical monitoring have
changed the landscape of patient care. We
also highlight how healthcare professionals
are empowered by Al to provide valuable
insights and tools for high-quality care.

The article explores the myriad benefits of
integrating Al into nursing practice,
including improved accuracy in diagnosis,
enhanced patient ~ monitoring, and
streamlined  medication  management.
However, we also recognize the challenges
of implementing Al, such as privacy
concerns and the need for proper training
and collaboration among healthcare
professionals. To facilitate the successful
integration of Al, we outline the key steps
for implementing Al in healthcare,
emphasizing the importance of a patient-
centered approach.

While Al  offers  tremendous
opportunities, we also acknowledge its
limitations, including potential biases in
algorithms and the importance of human
oversight. Nonetheless, the potential of Al
to transform nursing practice and patient
outcomes is undeniable, and responsible use
of its capabilities can pave the way for a
more efficient, effective, and compassionate
healthcare system.
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This article provides a
comprehensive overview of Al's impact on
care and healthcare, and provides insights
for healthcare professionals, policymakers,
and stakeholders seeking to leverage Al's
capabilities to improve patient care and
health outcomes. By harnessing the
potential of Al in care, we can usher in an
era of personalized, data-driven, and
patient-centered healthcare that benefits
patients and healthcare providers alike.
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I. INTRODUCTION

Artificial Intelligence (Al) is defined as technology that enables a computer system or
computer-controlled robot to "learn, reason, perceive, infer, communicate, and make
decisions comparable to or better than those of humans."™Al has emerged as an innovative
tool in healthcare and is often referred to as the "new electricity.” Just as the introduction of
electricity changed the way we live, work, and play, Al is set to transform the world we live
in. Al is revolutionising the way treatments are delivered and improving patient outcomes. In
the profession of nursing, Al-powered tools and applications are driving significant advances
in practise, allowing nurses to provide more efficient and personalised care.

According to one study, global Al healthcare investment would reach $36.1 billion by
2025.”1 Al in healthcare can help clinicians and patients in a variety of operational areas,
such as improved patient care, chronic disease management, early risk identification, process
automation, and optimization. This article explores the role of artificial intelligence in
revolutionizing nursing practice and its impact on patient outcomes.

What exactly is Artificial Intelligence (Al)?

Artificial intelligence (Al) is a fascinating field that has gained a lot of attention in
recent years. The origin of Al can be traced back to 1956, when computer scientist John
McCarthy of Stanford University invented the term “artificial intelligence “as part of the
Dartmouth Summer Research Project. Since then, there have been numerous ups and downs
in the Al sector.™

It might be difficult to define Al. It involves the creation of algorithms and systems
that can analyse vast amounts of data, recognize patterns, make predictions, and perform
tasks with minimal human intervention.®'The main cause of this ambiguity is the breadth of
what Al entails— different companies focus on very different applications, and the entirely
contextual nature of the technology makes it difficult to define. In other words, the concept of
Al varies depending on who or what organisation delivers it.

Al technologies are on the rise, and in healthcare, Al health technologies (AIHTS) are
gaining popularity because of their ability to sort and analyse vast amounts of research,
patient, and clinical data to identify trends that improve knowledge building and decision
making."IMultiple expository studies and research studies have been carried out over the last
5 years to investigate the actual and projected effects of AIHTs on nursing educators, nursing
students, and practising nurses.?AI systems have the potential to anticipate or deal with
problems as they arise, and therefore act intentionally, intelligently, and adaptively.'®

Whether it is to accurately diagnose a disease or improve efficiency in the hospital, Al
in healthcare has been a game-changer for the industry as the development of AIHTS is
expected to revolutionise the fields of nursing and nursing education. For this reason, nursing
educators need to improve their understanding and familiarity with the concept and reality
that new AIHTSs will bring.
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Il. AIAPPLICATIONS IN NURSING

Nursing is the largest occupational category in the health sector, employing more than

half of the workforce. Worldwide, a total of 27.9 million people are employed in nursing, of
which 19.3 million (69%) are professional nurses, 6.0 million (22%) are associate
professional nurses, and 2.6 million (9%) are unclassified.[" Al has the potential to greatly
improve nurse education by improving teaching techniques, boosting student learning
experiences, and enabling better healthcare outcomes. Here are some examples of how
artificial intelligence may be applied in nursing education.®

1. Chatbots Powered by Artificial Intelligence and Virtual Assistants: In recent years,
the integration of Artificial Intelligence (Al) in various industries, including healthcare,
has shown tremendous potential in enhancing efficiency, accuracy, and patient care. One
significant application of Al in the nursing field is through the utilization of chatbots and
virtual assistants. These advanced technologies have the capability to provide real-time
assistance, improve patient communication, streamline administrative tasks, and offer
personalized support, ultimately empowering nurses to deliver better healthcare services.
The following are some applications and benefits of chatbots powered by Al and virtual
assistants in the field of nursing.

Patient Engagement and Education: Chatbots are designed to interact with patients
in a conversational manner, providing them with essential health-related information,
medication reminders, and lifestyle recommendations. These chatbots can be
integrated into healthcare websites or mobile applications, allowing patients to access
personalized educational content at their convenience. By promoting patient
engagement and education, Al-powered chatbots help individuals better understand
their conditions, treatment plans, and preventive measures, leading to improved health
outcomes and reduced hospital readmissions. !

24/7 Support and Triage: Virtual assistants equipped with Al algorithms can
efficiently triage patient inquiries, assessing the severity of their conditions and
providing appropriate responses. Nurses can collaborate with these chatbots to ensure
patients receive timely advice and care, even during non-business hours. This
continuous support system reduces the burden on healthcare facilities, enabling nurses
to focus on critical cases and complex medical decision-making.*”!

Electronic Health Record (EHR) Management: Al-powered virtual assistants can
streamline administrative tasks for nurses by integrating with EHR systems. They can
assist in updating patient records, scheduling appointments, and generating reports,
saving valuable time for nurses and allowing them to devote more attention to direct
patient care.™]

Remote Monitoring and Post-Discharge Care: Chatbots and virtual assistants can
play a significant role in remote patient monitoring, especially for individuals with
chronic illnesses. By collecting and analysing real-time health data, these Al-powered
tools can detect anomalies and alert healthcare providers when intervention is
required. Moreover, during the post-discharge phase, virtual assistants can offer
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follow-up care instructions, track patients' progress, and identify potential
complications, reducing the likelihood of hospital readmissions.™?

Language Translation and Cultural Sensitivity: In diverse healthcare settings,
language barriers and cultural differences can hinder effective communication
between nurses and patients. Al-powered chatbots with multilingual capabilities can
bridge this gap, facilitating seamless communication and promoting cultural
sensitivity. By understanding and responding in patients' native languages, these
chatbots foster trust and enhance the overall patient experience.™™!

Imaging for Diagnostic Purposes: The use of Artificial Intelligence (Al) into healthcare
has demonstrated significant promise to change the nursing profession. Medical imaging
for diagnostic reasons is one area where Al has made major advances. Artificial
intelligence-powered imaging technologies are changing the way nurses and healthcare
professionals analyse, interpret, and diagnose medical disorders.

Al-enhanced Image Analysis: Al algorithms have the capacity to analyse medical
images, such as X-rays, CT scans, MRIs, and ultrasounds, with unparalleled accuracy
and efficiency. These algorithms are trained on vast datasets of medical images,
enabling them to recognize patterns, identify abnormalities, and assist nurses and
clinicians in making accurate diagnoses. By aiding in image analysis, Al can help
nurses save valuable time, reduce human errors, and enhance patient outcomes. 4

Early Detection of Diseases: Timely detection of diseases is critical for successful
treatment outcomes. Al-powered imaging tools can assist nurses in identifying early
signs of various medical conditions, including cancer, cardiovascular diseases, and
neurological disorders. With Al's ability to detect subtle changes in images, nurses can
initiate appropriate interventions earlier, potentially leading to improved patient
prognosis and quality of life.'

Personalized Treatment Plans: Al algorithms can analyse imaging data in
conjunction with a patient's medical history to create personalized treatment plans.
This personalized approach allows nurses to tailor treatments based on individual
patient needs, optimizing the therapeutic outcomes and minimizing adverse effects.
By leveraging Al in this manner, nursing professionals can deliver more precise and
patient-centered care.!*®!

Radiology Workflow Optimization: The integration of Al into radiology
departments can significantly streamline workflow and enhance productivity. Al-
powered systems can prioritize and triage imaging studies, ensuring that critical cases
receive immediate attention. By automating routine tasks, nurses can focus on
complex patient care responsibilities, resulting in improved overall efficiency within
healthcare settings.!”

Enhancing Patient Safety: Al can act as a valuable second opinion, aiding nurses in
confirming or re-evaluating diagnoses. By cross-referencing Al-generated
assessments with a nurse's findings, the chances of diagnostic errors can be
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minimized. This collaborative approach promotes patient safety and instils confidence
in clinical decisions.!*®]

3. Screening for Diabetic Retinopathy: Diabetic retinopathy (DR) is a potentially sight-
threatening complication of diabetes mellitus and is a leading cause of blindness among
working-age adults worldwide. Early detection and timely intervention are crucial for
preventing severe visual impairment. With the advent of Artificial Intelligence (Al)
technologies, the nursing field has witnessed significant advancements in screening and
managing diabetic retinopathy. The following points relate to the use of Al in screening
for diabetic retinopathy and highlight the benefits, challenges, and practice references that
support its integration into nursing practice.

Al-Based Retinal Imaging and Diabetic Retinopathy Screening: One of the key
applications of Al in the nursing field is the use of Al-based retinal imaging for
diabetic retinopathy screening. Retinal fund us photography is a non-invasive imaging
technique that captures detailed images of the retina, allowing healthcare
professionals to detect early signs of DR. Al algorithms, such as deep learning
models, have been developed to analyse these images for signs of diabetic
retinopathy,  includin microaneurysms,  haemorrhages,  exudates, and
neovascularization. %2

Telemedicine and Remote Diabetic Retinopathy Screening: Al-powered
telemedicine platforms have revolutionized the way diabetic retinopathy screening is
performed. These platforms enable remote screening and diagnosis, making it
convenient for patients in rural or underserved areas to access quality eye care. Al
algorithms can automatically analyse retinal images uploaded by patients, providing
instant results and identifying cases that require urgent attention from
ophthalmologists or nurses.!!

Predictive Analytics for Disease Progression: Al in the nursing field also facilitates
the use of predictive analytics to assess the risk of diabetic retinopathy progression.
By analysing a patient's medical history, blood glucose levels, and other relevant data,
Al algorithms can predict the likelihood of diabetic retinopathy advancement. This
empowers nurses and healthcare providers to intervene proactively, potentially
preventing severe complications, ?2/(?*]

Al applications have transformed diabetic retinopathy screening in the nursing
field, providing efficient and accurate methods for early detection and disease
management. From Al-based retinal imaging to telemedicine platforms and predictive
analytics, these technologies enhance nursing care and contribute to better patient
outcomes. As technology continues to advance, Al is expected to play an increasingly
critical role in diabetes care, empowering nurses to provide personalized and
proactive interventions for patients with diabetic retinopathy.

4. Al-powered Medication Discovery: Artificial intelligence (Al) is quickly transforming a
wide range of sectors, including healthcare. Al technologies are rapidly being used in
nursing to improve patient care and clinical decision-making. Al-powered drug discovery
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is one of the most promising uses, with the potential to transform how nurses approach
treatment regimens and medication administration. Healthcare professionals may now
find novel therapy alternatives, optimise drug efficacy, and minimise unwanted effects by
merging Al algorithms with massive volumes of medical data. The following are the
consequences of Al in medicine discovery for nursing practise.

e Al-Assisted Drug Screening: conventional drug discovery methods are time-
consuming, costly, and often lead to a high error rate. Al algorithms, particularly
machine learning and deep learning models, can analyse vast datasets of biological
information, genetic data, and chemical compounds to more efficiently identify
potential drug candidates. Researchers can use Al-powered drug screening to analyse
the molecular structure of a disease and predict how different drugs might interact
with it. This enables a targeted approach where potential drugs are selected based on
their likelihood of success, minimizing the trial-and-error approach.?”

e Personalized Treatment Plans: Al technologies can analyse a patient's medical
history, genetic makeup, lifestyle habits, and response to medications to create
personalized treatment plans. These plans can optimize drug dosing and selection to
ensure better patient outcomes while reducing the risk of adverse effects. By
integrating Al insights into nursing practice, nurses can make informed decisions
about medication administration, especiaII?/ in cases where patients have complex

- - T 25]
health conditions or multiple comorbidities.

e Predictive Analytics for Drug Efficacy: Al algorithms can also predict the efficacy
of a particular medication on an individual patient before its administration. By
analysing patient data and historical treatment outcomes, Al can identify which
patients are more likely to respond positively to a specific drug, allowing nurses to
prioritize treatment options for better patient care.*®

e Accelerating Clinical Trials: Al technologies can streamline and accelerate the
clinical trial process. By analysing data from previous trials, Al can identify potential
candidates for new trials and help design more efficient study protocols. This
expedites the research and development process, bringing new medications to the
market faster and ensuring patients have access to cutting-edge treatments sooner.?”

Al-powered medication discovery is transforming the nursing field, providing
nurses with invaluable insights to enhance patient care and outcomes. From optimized
drug screening to personalized treatment plans and predictive analytics, Al has proven
to be a game-changer in revolutionizing the way medications are discovered and
administered. By harnessing the power of Al in nursing practices, healthcare
professionals can usher in a new era of precision medicine and improved patient well-
being.

5. Clinical Monitoring and Nursing: Al systems are not currently thinking machines,
meaning they cannot think in the same way as human physicians who rely on their
"common sense" or "clinical intuition and experience.” [8] Instead, Al acts as a signal
translator that interprets patterns from data sets. Al technologies are now being used by
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healthcare organisations to automate time-consuming, repetitive tasks. In addition,
significant progress has been made in applying Al to precision diagnostics (e.g., diabetic
retinopathy and radiation therapy planning).

Robotic engineers are developing emotionally responsive robots known as social
or companion robots to improve their functionality in healthcare, home, and workplace
settings. These robots are designed to respond to human interactions, making them more
human. Sophia, a social robot for older adults, demonstrates the potential of technological
advances in improving robotic functionality. As robots learn to perform caregiving tasks,
the role of caregivers will change, as 8-16% of caregiving time is spent on non-caregiving
activities. Duke University Pratt School of Engineering and School of Nursing is
developing the Tele-Robotic Intelligent Nursin? Assistant (TRINA), a remotely controlled
robot aimed at nurses at high risk for infection. 1

e Predictive Analytics for Patient Management: Al-driven predictive analytics is
transforming the way nurses manage patient care. Advanced machine learning models
analyse vast amounts of patient data, including medical history, lab results, and
demographic information, to identify patterns and predict patient outcomes. Nurses
can use these predictions to proactively address potential complications, optimize
treatment plans, and allocate resources efficiently. This Al-powered approach fosters
personalized care and reduces readmission rates.!"!

e Al-Guided Medication Management: Medication errors can have severe
consequences for patients. Al-driven medication management systems offer assistance
to nurses by cross-referencing medication orders, patient profiles, and drug
interactions. These systems provide real-time alerts for potential errors, ensuring safer
administration of medications and reducing adverse drug events.

e Al-Enhanced Patient Surveillance: Al-enhanced patient surveillance combines
computer vision and natural language processing to monitor patients continuously.
Cameras and microphones placed in patient rooms capture visual and auditory cues,
while Al algorithms analyse them to detect changes in patient behaviour and identify
distress signals. Nursing staff can be alerted in real-time, facilitating timely
interventions and reducing response times, especially in high-acuity units.*!

e Al-Powered Decision Support Systems: In complex healthcare settings, nurses face
the challenge of making critical decisions rapidly. Al-powered decision support
systems offer valuable assistance by providing evidence-based suggestions for
treatment plans and interventions. By analysing patient data, clinical guidelines, and
the latest medical literature, these systems offer personalized recommendations that
align with best practices, empowering nurses to deliver patient-centered care.”

6. Healthcare Professionals Empowered by Al: Al-driven technologies are
revolutionizing patient care, diagnosis, treatment, and research, and improving physicians'
ability to provide more accurate and personalized health solutions. By leveraging Al,
healthcare professionals can analyse large amounts of data, predict patient outcomes, and
streamline administrative tasks, ultimately leading to better patient outcomes, greater
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efficiency, and a more sustainable healthcare system. As this symbiotic relationship
between healthcare professionals and Al grows stronger, the future of medicine promises
cutting-edge, compassionate care for people worldwide.

e Al-Driven Patient Monitoring: Al-powered patient monitoring systems have
become indispensable tools in nursing practice. These systems continuously gather
and analyse patient data, alerting nurses to any potential deviations from normal
health parameters. Al algorithms can detect early warning signs of deterioration,
enabling nurses to intervene promptly and prevent adverse events. Studies have
shown that Al-driven patient monitoring can lead to reduced mortality rates and
decreased hospital readmissions.!

e Predictive Analytics for Patient Care: Al-based predictive analytics offer healthcare
professionals valuable insights into patient health trends and potential risk factors. By
analysing large datasets, Al can identify patterns that may not be immediately
apparent to human caregivers. Nurses can use this information to develop
personalized care plans, improve medication management, and optimize patient
outcomes. 4B

e Al-Assisted Diagnostics: Al applications have shown promise in assisting nurses
with accurate and timely diagnoses. Image recognition algorithms, for instance, can
aid in the detection of abnormalities in medical imaging, such as X-rays and MRIs.
This assists nurses in identifying conditions more efficiently, which is crucial for
timely treatment initiation and better patient prognosis.*!

e Virtual Health Assistants: Virtual health assistants, powered by Al, offer patients
and nurses alike a user-friendly means of accessing medical information and
guidance. These Al-driven tools can provide answers to common health-related
queries, offer medication reminders, and deliver personalized health tips. By reducing
the burden of routine inquiries, nurses can focus on more complex patient care
tasks. #1130}

e Natural Language Processing for Medical Documentation: Al-driven natural
language processing (NLP) has facilitated the automation of medical documentation
tasks. NLP algorithms can extract relevant information from clinical notes, patient
records, and research papers, making it easier for nurses to access essential patient
information rapidly. This leads to more informed decision-making and improved care
coordination.”!

Al applications in nursing have ushered in a new era in healthcare, providing
professionals with sophisticated tools and insights to deliver high-quality care. These
technologies, ranging from Al-driven patient monitoring to predictive analytics and
Al-assisted diagnostics, have proven to be useful tools for improving patient
outcomes and optimising care processes. As Al advances, nurses and other healthcare
professionals will have more opportunities to benefit from these advances and
promote positive changes in patient care.
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I1l. BENEFITS AND CHALLENGES

As Artificial Intelligence (Al) continues to gain prominence in healthcare, its

integration in nursing practice brings forth a host of benefits and opportunities. However,
along with the advantages, there are certain challenges that need to be addressed for the
seamless adoption of Al in nursing. This section explores the benefits of Al in healthcare,
particularly in nursing, and highlights the challenges that healthcare professionals must
overcome to fully leverage the potential of Al technologies.

1. Benefits of Al in Healthcare

Enhanced Diagnostic Accuracy: Al-driven imaging and screening technologies have
shown remarkable success in enhancing diagnostic accuracy. Deep learning
algorithms have demonstrated the ability to analyse medical images, such as X-rays
and MRIs, with a level of precision that rivals or even surpasses human experts,
leading to early detection of diseases and improved patient outcomes.

Improved Patient Monitoring: Al-powered patient monitoring systems enable real-
time data analysis, helping nurses identify critical changes in a patient's condition
promptly. This [proactive approach enhances patient safety and can reduce the risk of
adverse events.*!

Personalized Care Plans: With the help of Al-based predictive analytics, nurses can
develop personalized care plans tailored to each patient's unique health profile. Al
algorithms can analyse vast amounts of patient data, allowing nurses to make more
informed decisions and optimize treatment strategies.!*®!

Medication Management and Adherence: Al technologies, including chatbots and
virtual health assistants, assist in medication management and adherence by providing
timely reminders and answering patient questions about medications. This empowers
patients to take an active role in their healthcare and can lead to better treatment
compliance.l®”!

Streamlined Workflows: Al-enabled automation of administrative tasks, such as
medical documentation through Natural Language Processing (NLP), can free up
nursing staff from time-consuming paperwork, enabling them to focus more on direct
patient care.l*®

2. Challenges of Al in Healthcare:

Data Privacy and Security: One of the significant challenges in adopting Al in
healthcare is ensuring the privacy and security of patient data. Al systems often rely
on vast amounts of sensitive patient information, and any breach in data security can
have severe consequences.?®

Ethical Considerations: The use of Al in healthcare raises ethical questions related
to patient consent, data ownership, and bias in algorithm design. Nurses and
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healthcare professionals must ensure that Al applications are used responsibly and
ethically to avoid potential harm to patients.!*”

e Integration with Clinical Practice: Integrating Al technologies into existing clinical
workflows can be challenging. Nurses may require specialized training and support to
use Al tools effectively, and healthcare institutions must invest in infrastructure
upgrades to accommodate Al implementation.®

e Lack of Standardization: The Al landscape in healthcare is rapidly evolving, leading
to a lack of standardized guidelines and regulations for Al applications. This can
create uncertainty and hinder the widespread adoption of Al in nursing practice.™™"!

The benefits of Al in healthcare, especially in nursing, are undeniable. From
improved diagnostic accuracy to streamlined workflows, Al technologies have the
potential to transform nursing practice and significantly improve patient outcomes.
However, overcoming the challenges of privacy, ethics, integration, standardization,
and transparency is critical to realizing the full potential of Al in care. By carefully
addressing these challenges, healthcare professionals can harness the power of Al to
deliver more efficient, personalized, and patient-centered care.

IV.STEPS TO IMPLEMENT Al IN NURSING EDUCATION AND PRACTICE

As Atrtificial Intelligence (Al) continues to make significant strides in healthcare, it is

crucial to explore its integration into nursing education and practice. Adopting Al in these
areas can enhance nursing efficiency, decision-making, and patient care. Here are the steps to
implement Al in nursing education and practice.

1.

Develop Al-Specific Training Programs: To ensure seamless Al integration into nursing
practice, educational institutions and healthcare organizations must offer Al-specific
training programs for nursing professionals. These programs should cover the basics of
Al, its applications in healthcare, and hands-on experience with Al-driven tools and
technolo?ies. This training empowers nurses to leverage Al effectively in their daily
practice.[”

Incorporate Al into Nursing Curricula: Nursing curricula need to be updated to include
Al-related content. This should encompass the ethical considerations of Al in healthcare,
understanding Al-generated insights, and interpreting Al-driven diagnostic results. By
integrating Al into the curricula, nursing students can develop the necessary skills to work
alongside Al systems in their future practice./*!

Foster Interdisciplinary Collaboration: Implementing Al in nursing practice requires
collaboration with data scientists, engineers, and Al experts. Interdisciplinary teams can
jointly develop Al applications tailored to nursing needs, ensuring that the technology
aligns with the unique requirements of patient care. Such collaborations can lead to more
effective Al tools for nursing professionals.[42]

Evaluate Al Performance and Outcomes: Once Al is integrated into nursing practice, it
is essential to assess its impact on patient outcomes and nursing efficiency. Regular

Copyright © 2024 Authors Page|260



5.

Futuristic Trends in Pharmacy & Nursing

e-ISBN: 978-93-6252-241-2

1P Series, Volume 3, Book 12, Part 5, Chapter 5

ARTIFICIAL INTELLIGENCE IN HEALTHCARE:

TRANSFORMING NURSING PRACTICE AND PATIENT OUTCOMES

evaluation of Al systems ensures that they deliver accurate, reliable, and clinically
meaningful results. Feedback from nursing professionals and patients can further refine
Al algorithms and applications./**!

Address Ethical and Social Implications: Al implementation in nursing practice raises
ethical and social concerns. Nursing education programs should include discussions on
responsible Al use, transparency, and accountability. By addressing these implications,
nurses can confidently navigate the complexities of Al-driven healthcare."**!

Integrating Al into nursing education and practice has the potential to
revolutionize patient care and outcomes. By following these steps, nursing professionals
can effectively harness the power of Al, enhance their clinical decision-making, and
ultimately improve patient well-being. Embracing Al in nursing not only advances the
profession but also paves the way for a more patient-centric and technologically advanced
healthcare system.

V. LIMITATIONS

While the integration of Artificial Intelligence (Al) in healthcare has brought

numerous advancements and benefits, it is essential to acknowledge the limitations that come
with this transformative technology. As Al continues to evolve and gain prominence in
nursing practice, understanding these limitations becomes crucial for ensuring safe and
effective utilization. Below are some of the key limitations of Al in healthcare.

1.

Data Bias and Quality: Al algorithms heavily rely on vast datasets for training and
decision-making. However, if these datasets contain biased or incomplete information, the
Al system can perpetuate these biases, leading to erroneous conclusions or
recommendations. This becomes particularly concerning in healthcare, as biased
algorithms may impact patient care, diagnosis, and treatment plans. Ensuring the quality
and diversity of training data is a significant challenge that requires ongoing
attention.[*°14]

Lack of Explainability: Deep learning and neural networks, which are widely used in
Al, often produce complex models that are difficult to interpret. The lack of explainability
of Al algorithms can be a barrier to adoption in healthcare, as caregivers and medical
professionals need to understand the rationale behind Al-generated recommendations in
order to trust and use them effectively. The "black box" nature of some Al systems may
raise ethical and legal concerns.[*”!

Privacy and Security Concerns: Al applications in healthcare involve processing and
analyzing vast amounts of sensitive patient data. As a result, ensuring patient privacy and
data security becomes paramount. Any breaches or unauthorized access to patient data
could have severe consequences, eroding patient trust and hindering the widespread
adoption of Al in healthcare settings.®!

Reliance on Human Oversight: While Al can automate several tasks, it is essential to
remember that it should not replace human clinical judgment entirely. Al systems, like
any technology, have limitations and can make errors. Nurses must always remain
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vigilant and exercise their expertise to validate Al-generated insights and
recommendations before implementing them in patient care.!!

5. Limited Generalizability: Al models are often trained on specific datasets, which may
not fully represent the diversity of patient populations encountered in real-world
healthcare settings. Consequently, Al systems may demonstrate reduced accuracy and
performance when applied to patient groups that differ significantly from the training
data. Validating Al's generalizability and performance across diverse populations remains
a challenge.™™”

Artificial Intelligence holds tremendous potential to transform nursing practice
and improve patient outcomes in healthcare. However, it is vital to recognize and address
the limitations associated with Al implementation. Overcoming data bias, enhancing
explainability, prioritizing patient privacy, maintaining human oversight, and ensuring
generalizability are all critical aspects of responsible Al integration in healthcare. By
navigating these challenges, nurses and healthcare professionals can harness the full
power of Al to deliver safe, effective, and patient-centric care.

VI.CONCLUSION

The use of artificial intelligence (Al) in healthcare, particularly in nursing practise,
has ushered in a groundbreaking era that holds tremendous potential for improving patient
outcomes and revolutionising the way healthcare professionals deliver care. As demonstrated
by chatbots, diagnostic imaging, diabetic retinopathy screening, Al-assisted medication
discovery, and clinical monitoring, various applications of Al in nursing have proven
invaluable in improving the efficiency and effectiveness of healthcare delivery.

The benefits of Al in healthcare are numerous. Chatbots and virtual health assistants
have simplified communication between patients and physicians, resulting in faster access to
information and reduced burden on caregivers. Al-powered diagnostic imaging technologies
have shown great promise in supporting healthcare professionals.

REFERENCES

[1] Robert N. How artificial intelligence is changing nursing. Nursing Management (Springhouse) 50(9):p 30-
39,September2019.https://journals.lww.com/nursingmanagement/Fulltext/2019/09000/How _artificial_intel
ligence_is_changing_nursing.8.aspx

[2] Bresnick J. Artificial intelligence in healthcare spending to hit $36B. Health IT Analytics. 2018.
https://healthitanalytics.com/news/artificial-intelligence-in-healthcare-spending-to-hit-36b

[3] Junaid Bajwa, Usman Munir, Aditya Nori, Bryan Williams. Artificial intelligence in healthcare:
transforming the practice of medicine. Future Healthc J. 2021 Jul; 8(2): 188-
e194https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8285156/

[4] Compassion in a technological world: advancing AMS' strategic aims. Associated Medical Services
(AMS) Healthcare. 2018. URL.: http://www.ams-inc.on.ca/wp-content/uploads/2019/01/Compassion-in-
a-Tech-World.pdf

[5] Christine Buchanan, M Lyndsay Howitt, Rita Wilson, Richard G, Tracie Risling, Megan Bamford.
Predicted Influences of Artificial Intelligence on Nursing Education. 28.1.2021; Vol 4 , No 1 (2021) :Jan-
Mar https://nursing.jmir.org/2021/1/e23933/#ref2

[6] Shukla SS, Jaiswal V. Applicability of artificial intelligence in different fields of life. IJSER 2013;1:28-35.

[71 Hyunggon Park, YounheeKang . Al-Big Data-Mobile System Development of Measuring Nursing
Workloads using Wearable device and Real Time Location Information; Research Square; Page-1-16

Copyright © 2024 Authors Page|262



[8]
[9]
[10]
[11]
[12]

[13]

[14]
[15]
[16]
[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]
[25]
[26]
[27]
[28]

[29]
[30]

[31]

[32]

Futuristic Trends in Pharmacy & Nursing

e-ISBN: 978-93-6252-241-2

1P Series, Volume 3, Book 12, Part 5, Chapter 5

ARTIFICIAL INTELLIGENCE IN HEALTHCARE:

TRANSFORMING NURSING PRACTICE AND PATIENT OUTCOMES

Quinn TP, Senadeera M, Jacobs S, Coghlan S, Le V. Trust and medical Al: the challenges we face and the
expertise needed to overcome them. J Am Med Inform Assoc 2021;28:890—4

Nguyen, T. P., Nguyen, T. T. H., & Phung, D. (2020). Patient Engagement in Healthcare: A Review of
Literature. 2019 International Conference on System Science and Engineering (ICSSE)

Orji, R.,, & Moffatt, K. (2018). Persuasive technology for health and wellness: State-of-the-art and
emerging trends. Health Informatics Journal, 24(1), 66-91

Topol, E. J. (2019). High-performance medicine: the convergence of human and artificial intelligence.
Nature Medicine, 25(1), 44-56

Vaghefi, I., & Tulu, B. (2020). The Continued Use of Mobile Health Apps: Insights From a Longitudinal
Study. JMIR mHealth and uHealth, 8(4), e17966

Lee, K., &Doryab, A. (2019). Designing Culturally Informative Virtual Assistants: A Longitudinal Field
Study of a Virtual Assistant in India. Proceedings of the 2019 CHI Conference on Human Factors in
Computing Systems

Lakhani P, Sundaram B. Deep learning at chest radiography: automated classification of pulmonary
tuberculosis by using convolutional neural networks. Radiology. 2017 Jul;284(2):574-582

McKinney SM, Sieniek M, Godbole V, et al. International evaluation of an Al system for breast cancer
screening. Nature. 2020 Feb;577(7788):89-94

Esteva A, Kuprel B, Novoa RA, et al. Dermatologist-level classification of skin cancer with deep neural
networks. Nature. 2017 Jan;542(7639):115-118

Choy G, Khalilzadeh O, Michalski M, et al. Current applications and future impact of machine learning in
radiology. Radiology. 2018 Aug;288(2):318-328

Rajpurkar P, Irvin J, Ball RL, et al. Deep learning for chest radiograph diagnosis: a retrospective
comparison of the CheXNeXt algorithm to practicing radiologists. PLoS Med. 2018 Nov;15(11):e1002686
Gulshan, V., Peng, L., Coram, M., Stumpe, M. C., Wu, D., Narayanaswamy, A., ... & Webster, D. R.
(2016). Development and validation of a deep learning algorithm for detection of diabetic retinopathy in
retinal fundus photographs. JAMA, 316(22), 2402-2410

Ting, D. S., Cheung, C. Y., Lim, G, Tan, G. S., Quang, N. D., Gan, A, ... & Wong, T. Y. (2017).
Development and validation of a deep learning system for diabetic retinopathy and related eye diseases
using retinal images from multiethnic populations with diabetes. JAMA, 318(22), 2211-2223

Rajalakshmi, R., Subashini, R., Anjana, R. M., Mohan, V., & Rani, P. K. (2018). Automated diabetic
retinopathy detection in smartphone-based fundus photography using artificial intelligence. Eye, 32(6),
1138-1144

Keel, S., Xie, J., Foreman, J., van Wijngaarden, P., Taylor, H. R., & Dirani, M. (2017). The prevalence of
diabetic retinopathy in Australian adults with self-reported diabetes: The National Eye Health Survey.
Ophthalmology, 124(7), 977-984

Ting, D. S, Vi, P. H., Hui, F,, Ho, C. S, Lee, S. Y., & Klein, R. (2020). Artificial intelligence for anterior
segment diseases: Emerging applications in ophthalmology. British Journal of Ophthalmology, 104(3),
301-306

Aliper, A., et al. (2016). Deep learning applications for predicting pharmacological properties of drugs and
drug repurposing using transcriptomic data. Molecular Pharmaceutics, 13(7), 2524-2530

Lasko, T. A., et al. (2013). Computational phenotype discovery using unsupervised feature learning over
noisy, sparse, and irregular clinical data. PLOS ONE, 8(6), e66341

Yadav, A. P., & Jadhav, A. S. (2020). Predictive analytics in healthcare: A review. International Journal of
Medical Public Health, 10(1), 1-5

Hinton, G. E., & Nowlan, S. J. (1987). How learning can guide evolution. Complex Systems, 1(3), 495-
502

Angela Hanson., & Lisa M. Haddad (2020). Nursing Rights of Medication Administration
https://www.ncbi.nlm.nih.gov/books/NBK560654/

Siobhan O'Connor., Gasteiger., Emma Stanmore., David C. Wongand Jung Jae Lee. Artificial intelligence
for falls management in older adult care: A scoping review of nurses' role, J Nurs Manag. 2022 Nov;
30(8): 37873801

Kathrin Seibert, Dominik Domhoff, Dominik Bruch, Matthias Schulte-Althoff, Daniel Firstenau, Felix
Biessmann and Karin Wolf-Ostermann. Application Scenarios for Artificial Intelligence in Nursing Care:
Rapid Review. J Med Internet Res. 2021 Nov; 23(11): 26522, doi: 10.2196/26522

Jha, A. K., DesRoches, C. M., Campbell, E. G., Donelan, K., Rao, S. R., Ferris, T. G., ... & Blumenthal, D.
(2009). Use of electronic health records in US hospitals. New England Journal of Medicine, 360(16),
1628-1638

Copyright © 2024 Authors Page|263



[33]

[34]

[35]
[36]
[37]

[38]

[39]

[40]

Futuristic Trends in Pharmacy & Nursing

e-ISBN: 978-93-6252-241-2

1P Series, Volume 3, Book 12, Part 5, Chapter 5

ARTIFICIAL INTELLIGENCE IN HEALTHCARE:

TRANSFORMING NURSING PRACTICE AND PATIENT OUTCOMES

Sittig, D. F., & Singh, H. (2016). A new sociotechnical model for studying health information technology
in complex adaptive healthcare systems. Quality and Safety in Health Care, 15(suppl 1), i68-i74

Terry, A. L., Brown, J. B., Bestard Denomme, L., Thind, A., & Stewart, M. (2017). Perspectives on
electronic medical record implementation after two years of use in primary health care practice. The
Journal of the American Board of Family Medicine, 30(4), 397-408

Rajkomar, A., Oren, E., Chen, K., Dai, A. M., Hajaj, N., Hardt, M., ... & Zhang, M. (2018). Scalable and
accurate deep learning with electronic health records. NPJ Digital Medicine, 1(1), 18

Topol, E. J. (2019). High-performance medicine: the convergence of human and artificial intelligence.
Nature Medicine, 25(1), 44-56

Beam, A. L., &Kohane, I. S. (2018). Big data and machine learning in health care. JAMA, 319(13), 1317-
1318

Krittanawong, C., Zhang, H., Wang, Z., Aydar, M., & Kitai, T. (2017). Artificial intelligence in precision
cardiovascular medicine. Journal of the American College of Cardiology, 69(21), 2657-2664 Coiera, E.
(2018). The fate of medicine in the time of Al. The Lancet, 392(10162), 2331-2332

Joshua R Vest and Larry D Gamm. (2010). Health information exchange: persistent challenges and new
strategies. Journal of the American Medical Informatics Association, 17(3), 288-294

Hamet, P., & Tremblay, J. (2017). Artificial intelligence in medicine. Metabolism, 69S, S36-S40

[41] Nazish Imran and Masood Jawaid. (2020). “Artificial intelligence in medical education: Are we ready for

[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]

[50]

it?”. Pak J Med Sci. 2020 Jul-Aug; 36(5): 857-859. doi: 10.12669/pjms.36.5.3042

Christian Lovis and Gunther Eysenbach. (2020). Role of Artificial Intelligence in Patient Safety
Outcomes: Systematic Literature Review. 2020 Jul; 8(7): €18599. doi: 10.2196/18599

Rajkomar, A., Dean, J., &Kohane, I. (2019). Machine learning in medicine. New England Journal of
Medicine, 380(14), 1347-1358

Char, D. S., Shah, N. H., Magnus, D., Implementing Machine Learning in Health Care—Addressing
Ethical Challenges. N Engl J Med, 2018;378(11):981-3

Obermeyer, Z., Powers, B., Vogeli, C., & Mullainathan, S. (2019). Dissecting racial bias in an algorithm
used to manage the health of populations. Science, 366(6464), 447-453

Rajkomar, A., Hardt, M., Howell, M. D., Corrado, G., & Chin, M. H. (2019). Ensuring fairness in machine
learning to advance health equity. Annals of Internal Medicine, 169(12), 866-872

Lipton, Z. C. (2016). The mythos of model interpretability. In ICML Workshop on Human Interpretability
in Machine Learning

Miotto, R., Wang, F., Wang, S., Jiang, X., & Dudley, J. T. (2017). Deep learning for healthcare: review,
opportunities, and challenges. Briefings in Bioinformatics, 18(5), 1236-1246

Char, D. S., & Shah, N. H. (2018). Finale Doshi-\elez, is regulation to blame for the slow progress of
machine learning and Al in medicine?. The Lancet Digital Health, 1(2), e94-e95

Miotto, R., Li, L., Kidd, B. A., & Dudley, J. T. (2016). Deep patient: an unsupervised representation to
predict the future of patients from the electronic health records. Scientific Reports, 6(1), 1-10

Copyright © 2024 Authors Page|264



