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ABSTRACT

Artificial intelligence (Al) has become a transformative force in healthcare. In
nursing, Al technologies are enhancing decision-making, streamlining patient care
processes, and improving patient outcomes. Leveraging tools such as clinical decision
support systems, mobile health applications, telemedicine, and wearable devices, Al
is empowering nurses to deliver high-quality, timely, and personalized care. Despite
its potential, the integration of Al into nursing faces challenges, including data
privacy concerns, the need for constant updates, and resistance to change by
healthcare professionals. This review explores the importance of Al in nursing, its
applications, and the challenges associated with its adoption. It also highlights how
Al can improve patient safety, reduce medical errors, and expand access to
healthcare services, all while emphasizing the importance of ethical frameworks and
continuing education for nurses in this evolving field.
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Introduction

Artificial Intelligence (AI) technologies are one of the most prominent modern
technologies that have contributed to the development of many specializations and
sectors. Healthcare is one of the most important sectors in which Al has contributed to
enhancing health services and improving patient outcomes [1]. This is evident in the
accuracy of diagnosis, the efficiency of treatment decisions, and the organization of
patient data, among others [1,2].

The population increase and the increase in the spread of diseases have led to the
development of the volume and complexity of medical data. Therefore, it has become
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necessary to adopt Al technologies in healthcare, especially in nursing care, to
contribute to improving the quality of healthcare and improving patient outcomes [3].

Al in healthcare is a simulation of activities and tasks that require human intelligence,
and this is done through computerized systems that enhance the accuracy of diagnosis
and treatment decision-making [4]. In the field of nursing, many Al technologies are
applied, such as machine learning, deep learning, and natural language processing,
which contribute to improving nursing practices in a tangible way [5]. Practical
applications of Al in nursing include many areas such as supporting clinical decision-
making, monitoring health data, monitoring medication and vital signs of patients,
which improves health outcomes for patients and reduces length of stay in hospitals,
as well as facilitating remote operations in environments that may be dangerous for
nurses [5,6].

However, there are many challenges facing nursing when applying Al technologies,
including the high cost of technological systems, the constant need for updates, and
concerns related to ethics and data use [7,8]. Therefore, nurses must be involved in the
process of integrating and applying Al into nursing practices to effectively employ
these technologies and increase nurses’ knowledge and ability to deal with these
technologies to enhance healthcare outcomes [5,9].

The integration of Al into nursing care enhances health outcomes by providing remote
care, improving treatment decisions, and facilitating real-time patient monitoring [5].
However, the technical and ethical challenges facing Al technologies in nursing must
be considered [10].

Accordingly, this review aims to explore the importance of integrating Al into nursing
care and its role in improving healthcare outcomes.

The Importance of Artificial Intelligence in Nursing

The goal of applying Al in nursing is to develop tools and solutions that ease the
workload of nurses and improve patient outcomes. These Al-powered tools can be
seen in various aspects of nursing, such as patient monitoring, chronic disease
management, and even facilitating remote operations in hazardous environments [11].

Decision support systems are one of the oldest applications of artificial intelligence in
nursing. They have contributed to enhancing the ability of nurses to make informed
decisions by analyzing massive amounts of data [12]. The importance of artificial
intelligence applications in nursing lies in enhancing the ability of nurses to manage
complex and diverse cases. Given the benefits of artificial intelligence in healthcare,
interest and focus have increased on the application of artificial intelligence in nursing
care [5,12].

Artificial Intelligence Technologies in Nursing

Applications of Al in nursing care range from smart diagnostic tools to advanced
patient monitoring systems. Here are some of the Al technologies in nursing:
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Clinical Decision Support Systems (CDSS)

These powerful systems take in a wide range of data including lab test results, medical
history, and vital signs to make evidence-based recommendations at the actual point
of care [13].

Electronic Health Records (EHRs):

Nurses have shifted from paper charts to electronic health records. Electronic medical
records enable nurses to access patient information quickly and efficiently, reducing
errors and improving care coordination among different healthcare providers. With all
relevant patient data at their fingertips, nurses can make informed decisions about
patient care [14].

Mobile Health (mHealth) Apps:

Nurses have integrated mHealth apps into their practices to enhance patient monitoring
and engagement. These apps allow nurses to remotely track patients’ vital signs,
medications, and symptoms, enabling timely interventions and personalized care
plans. Patients can also use these apps to stay connected with nurses and manage their
health more proactively [15].

Telehealth and Telemedicine:

Nurses use telehealth and telemedicine platforms to conduct virtual consultations with
patients. This technology is especially valuable for patients in remote or underserved
areas who may have limited access to healthcare facilities [16]. By leveraging video
conferencing and other communication tools, nurses can assess patients’ conditions,
provide guidance, and manage chronic conditions without the need for in-person visits.

Wearable health devices:

Many patients now use wearable health devices, such as smart watches and fitness
trackers, to continuously monitor their health metrics. Nurses can integrate data from
these devices into patient care plans, allowing them to spot trends, identify potential
problems, and encourage healthy behaviors [17].

Robotics and Automation

Artificial intelligence is bringing automation to many everyday nursing tasks. Al-
powered robots can administer medications, help lift and move patients and can even
be used to disinfect hospital rooms. These innovations can relieve some of the
administrative burden on nursing, reduce the risk of workplace infections, improve
efficiency, and allow nurses to focus their energy on the most humane components of
care [18].

Medication management systems:

Nurses use technology-based medication management systems to reduce medication
errors. These systems provide real-time alerts for potential drug interactions, dosing
errors, or allergies, helping nurses ensure patients receive the right medications at the
right time [19].
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Remote patient monitoring:

Technology allows nurses to remotely monitor patients with chronic conditions or who
are recovering at home after being hospitalized. Through connected devices, nurses
can track patient progress, provide education, and intervene immediately if any
concerning trends emerge, reducing readmissions and improving outcomes [20].

Health education and training:

Technology has enabled nurses to deliver health education to patients more effectively.
Interactive e-learning platforms, virtual simulations, and multimedia content enhance
the learning experience and empower patients to take an active role in managing their
health [21].

Data analytics:

Nurses are increasingly using data analytics to identify patterns, trends, and potential
areas for improvement in patient care. Analyzing large data sets can lead to evidence-
based practice changes, ultimately improving patient outcomes [22].

The impact of artificial intelligence on patient care and nursing practice

Artificial intelligence has a huge positive impact on nursing in many ways. It helps
make things more efficient by automating tasks and documentation. It is also important
in reducing medical errors. It helps keep patients safe by using data to detect problems
early. Al not only improves patient care, it also benefits the lives of nurses. It is
changing the way nurses work every day. Al simplifies routine tasks, making work
easier and more efficient [5,23].

Expanding Access to Quality Medical Care

Al technology in healthcare has the greatest potential to improve and expand access
to quality medical care, providing personalized intervention and monitoring with
lower error rates and lower costs. Al technology has improved care delivery by
reducing time-consuming tasks that do not require specialized nursing skills or
knowledge, allowing nurses to provide direct care to patients [24].

Improving Medical Records

With the widespread adoption of electronic medical records and the digitization of
medical devices and tools, the information capacity of hospital databases continues to
expand. Therefore, there is a need for Al to organize existing electronic medical
records so that they are easily accessible to relevant medical staff and can help provide
important information related to the patient [11].

Improving Service Quality

Al can be used to improve service quality in terms of efficiency, safety, and access to
healthcare through collaboration, coordination, and communication between
healthcare disciplines. As a result, Al technology has become indispensable in
everyday healthcare services, as Al can simplify the workload of nurses and other
healthcare workers to maximize the benefit of healthcare services [2].
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Augmented Learning and Training

The most prominent use of Al is in nursing education and training. Al can recreate
simulated learning scenarios to help nurses advance clinical practice [25].

Nursing Research and Innovation

The data-driven research required to continue safe nursing practice requires time and
resources. Al has the ability to analyze large datasets in research to identify trends,
findings, and associations, driving innovation in nursing practice and healthcare
delivery [26].

Challenges and considerations
Accuracy and Reliability

While Al is capable of processing massive amounts of data quickly and accurately, it
can struggle to recognize nuances or make complex connections between different
pieces of information. These limitations can lead to biased decisions or inaccurate
answers, especially in healthcare settings where accuracy is essential [27].

Bias and Fairness

Al tools can track the data they were trained on, potentially leading to unfair or
discriminatory outcomes. In healthcare, this can particularly impact vulnerable
populations, causing disparities in diagnosis and treatment [28].

Ethical and Legal Issues

Privacy and data protection issues are significant ethical challenges in the use of Al in
healthcare, as Al relies on personal and sensitive patient data. Improper use or breach
of data confidentiality can lead to significant risks [29].

Integrating Existing Systems

Al systems require sophisticated infrastructure and other digital tools. Additionally,
the resistance of healthcare professionals to adopting new technologies such as Al is
another obstacle [5]. There are concerns that Al could diminish the role of healthcare
workers or lead to job losses

Ethical framework and data privacy

Since Al is still in its early stages in healthcare, it is essential to create an ethical
framework to regulate its use. This includes developing guidelines that address issues
such as data privacy, bias, and fairness [29].

Resistance to new technology

Another challenge when introducing new technologies such as Al into healthcare is
cultural resistance to change. Some healthcare professionals may see Al, particularly
robotics, as a threat to their role [30]. Overcoming this resistance requires careful
planning, awareness, and clear communication about the benefits of Al in supporting
healthcare workers rather than replacing them.
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Conclusion

The integration of Artificial Intelligence in nursing has the potential to significantly
enhance healthcare outcomes by improving clinical decision-making, streamlining
workflows, and providing more personalized care. Al technologies such as Clinical
Decision Support Systems, telemedicine, and wearable devices are already
transforming nursing practices and patient management, making healthcare more
accessible and efficient. However, the adoption of Al in nursing faces several
challenges, including technical limitations, ethical concerns, and resistance to change.
It is essential to continue fostering collaboration among healthcare professionals,
researchers, and policymakers to overcome these challenges, ensuring that Al
technologies are implemented in ways that prioritize patient safety and ethical
considerations. With the right support and training, nurses can leverage Al to not only
improve their practice but also contribute to the overall improvement of global
healthcare systems.
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