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Abstract

Artificial intelligence (AI) and predictive analytics are transforming nursing care by improving decision-mafking processes and enbancing
patient outcomes. This study examines the integration of Al technologies within nursing practice, emphasizing their potential to support
nurses in delivering high-quality care. A comprebensive literature review was conducted to identify key applications of Al in nursing,
including machine learning algorithms for risk assessment, natural langunage processing for documentation, and predictive analytics for
patient outcomes. Results indicate that Al tools can significantly reduce the administrative burden on nurses, allowing them to focus
more on direct patient care. Additionally, the review bighlights ethical, legal, and social implications associated with the adoption of Al
technologies in nursing, such as the need for bias mitigation and ensuring patient privacy. Furthermore, the necessity for nursing education
to incorporate Al competencies is emphasized, as current curricula often lack adequate training in health informatics and AL In
conclusion, while Al presents substantial opportunities to enbance nursing practice and patient care, it also poses challenges that must
be addressed through comprebensive education and ethical frameworks. Future research should explore the long-term impact of Al on
nursing roles and patient outcomes, ensuring that technology complements rather than replaces the human elements of nursing care.

Keywords: Necrotizing Fasciitis, Soft Tissue Infection, Diagnosis, Surgical Debridement, Nursing Interventions, LRINEC
Score.

Introduction

Artificial intelligence (AI) is desctibed as "the science and engineering of creating intelligent machines,
particularly intelligent computer programs" (1). Advanced Al technologies, like targeted advertising and
autonomous vehicles, are transforming several professional areas. Artificial intelligence is being used in
healthcare to assist professionals in providing high-quality treatment more effectively and equitably. Al may
assist less experienced healthcare workers, who may have limited resources, in providing high-quality
treatment by facilitating learning from others' experiences, such as identifying unusual illness signs via
extensive database seatches (2).

In nursing, instances of Al applications illustrate the significant influence these technologies may have on
nursing practice. Speech recognition technologies can expedite and improve nursing documentation (3,4),
while machine learning has been employed to create a tool that assists nurses in utilizing standardized
technologies by automatically recommending the most pertinent terms based on the nurse's written text
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(5). Additional applications encompass text mining, wherein Al technologies are employed to analyze vast
quantities of nursing notes to identify patients with a history of falls or substance use disorders, thereby
facilitating care planning and patient risk assessment (6). Machine learning, particularly deep learning, has
been used to forecast pain perception and physical decline in acute critical situations (7,8).

Shortly, Al technology will assist nurses in delivering accurate and personalized evidence-based treatment
that aligns with patients' objectives and priorities. Al technology will assist nurses in integrating many
pertinent data types, hence enhancing their ability to provide comprehensive care. A recent scoping review
indicates that the majority of research on Al in healthcare has concentrated on secondary and tertiary care,
hence presenting significant opportunities to investigate nurses' use of Al in primary care (9). These
instances demonstrate that nurses are not immune to the expansion of Al in healthcare systems, since Al
is often promoted as a means to revolutionize healthcare delivery and enhance health outcomes (10).

The relationship between Al and nursing has not been thoroughly examined. Despite nurses being the
biggest cohort of healthcare workers globally, they are likely the most exposed to emerging Al technologies
due to their substantial workforce presence. The Students and Emerging Professionals Special Interest
Group of the International Medical Informatics Association convened the inaugural international
invitational expert think-tank workshop of the Nursing and Artificial Intelligence Leadership Collaborative
(NAIL), entitled ‘Artificial Intelligence in Nursing: Social, Ethical, and Legal Implications,” acknowledging
the diverse and intricate, yet constrained, viewpoints regarding Al in nursing, The NAIL Collaborative
consists of specialists in Al development and implementation, nursing, biomedical ethics, Al in primary
healthcare, legal aspects of Al, philosophy of Al in health, nursing practice, implementation science, senior
policymakers from healthcare institutions and international informatics organizations, a patient and public
representative, and the Chair of the ITU/WHO Focus Group on Artificial Intelligence for Health.
Activities included a pre-event survey to gather guests' first views on Al in nursing, presentations by all
invited participants about their areas of expertise relevant to Al and/or nursing, and collaborative sessions
for in-depth discussions.

The Artificial Intelligence in Nursing: Ethical, Legal, and Social Implications Invitational Think Tank

In nursing, developments in Al technology are often met with measured enthusiasm (11-13). The utilization
of Al offers the potential to enhance nursing care delivery by relieving nurses of routine, time-consuming
tasks that do not necessitate specialized skills or knowledge (e.g., managing hospital room logistics,
contacting housekeeping for cleaning and restocking supplies), thereby allowing nurses to allocate more
time to direct patient care. Conversely, the use of Al simultaneously presents the possibility of unforeseen
outcomes that may adversely affect the nursing profession.

Al technologies can enhance nursing competencies and empower nurses to provide more evidence-based
and individualized care to their patients. Al technologies can enhance responsive and evidence-based
nursing practice by offering cognitive insights and decision support, such as visualizing patient trends that
inform both immediate care and long-term management strategies. Advocates of Al highlight its potential
to liberate time for healthcare workers, allowing them to enhance their interactions with patients (14).
Certainly, the time allocated to nurses may be used to enhance relationship care, so enabling nurses to
cultivate a deeper understanding of the situations around patients' health. Furthermore, the time allocated
to nurses may be used for interacting with contemporary research and enhancing their understanding of
evidence-based practices, tasks often neglected due to time constraints and lack of opportunity (15).
Enhanced connections with patients and current understanding of evidence together improve nurses'
capacity to provide tailored care that encompasses a comprehensive perspective of patients.

In addition to their potential benefits, Al technologies may yield unforeseen effects that might adversely
affect the nursing profession and the primary objectives of nursing practice. For instance, there is a risk
that Al may perpetuate or systematically integrate existing human biases into systems (16), exemplified by
a recent case in which a clinical decision algorithm exhibited racial bias by prioritizing care for less ill white
patients over more severely ill Black patients in the United States (17). In addition to affecting clinical and
health outcomes, Al in nursing may further intensify the emphasis on market-driven efficiency objectives.
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There is a tangible opportunity to reallocate newly available time towards augmenting the number of
patients and responsibilities given to nurses. Consequently, efficiency objectives may overshadow the

potential benefits that the use of Al in healthcare systems is intended to provide.

Such adverse effects are not unavoidable. For example, Al possesses the capability to elucidate and eliminate
human bias, thereby enhancing decision-making (18), by identifying and quantifying the effects of
commonly accepted variables such as sex, gender, ethnicity, or race (acknowledging that race lacks scientific
validity, yet experiences of racism are correlated with health outcomes), for which our comprehension of
impacts is evolving (19). The optimal outcomes of Al in nursing will hinge on the goals and objectives that
drive the creation of Al tools, as well as the extent to which these tools are deployed with a comprehensive
grasp of their capabilities and constraints.

The unintended consequences of utilizing Al tools in the hands of nurses can be direct and significant,
mitroring the concerns articulated by O'Keefe-McCarthy (20) regarding the mediating role of technology
in nurse-patient interactions and its subsequent impact on nurses' moral agency. Considering the significant
potential influence of Al tools, it is ethically essential for nurses to possess a fundamental grasp of the
development process of these tools, the factors that inform them, and the consequences of their use on
clinical judgment and practice. The need for nurses to possess a fundamental comprehension of Al is
comparable to the necessity for them to get basic proficiency in any new technology or instrument used in
their profession.

Despite the significant implications of Al for the nursing profession, there exists a burgeoning although
relatively restricted critical conversation within the nursing literature (21,22). In the realm of nursing
education, the incorporation of Al is mostly lacking. Nursing curricula persistently face challenges in
integrating fundamental nursing informatics capabilities into basic nursing education (23,24), a concern that
intensifies with the increasing interest in using Al technologies inside health systems. The challenges nurses
currently encounter in effectively utilizing and leading innovations in health information technologies may
be exacerbated by an additional deficiency in Al knowledge, compounding existing gaps in fundamental
health informatics knowledge.

A Prospective Trajectory for Artificial Intelligence In Nursing

This document summarizes the key debate themes highlighted in the NAIL Collaborative think-tank,
articulated as urgent needs for the nursing profession. Each priority point begins with the discovery of an
existing gap in the comprehension or application of Al to nursing practice. For each identified need, we
provide solutions and opportunities—impacting nursing practice, education, research, and leadership—that
may be implemented to guarantee the proper and safe use of Al in nursing, therefore enabling the
profession to leverage Al technologies to enhance health outcomes.

Nurses are the cohort of healthcare workers who produce the highest volume of data inside health systems,
due to their extensive documentation responsibilities. Nurses are crucial in gathering data that may
ultimately be used by Al systems, as shown by research connecting the characteristics and patterns of
nursing documentation practices to patient mortality (25). There seems to be a limited comprehension of
the connection between nursing documentation and its potential applications beyond urgent clinical
decision-making, administrative reporting, and maintaining a legal record as instructed in foundational
nursing education. Although comprehension of these documentation components has previously sufficed
to guide nursing practice, we contend that nurses must additionally grasp the connection between their
clinical documentation and artificial intelligence. Understanding the kind and quality of data gathered and
recorded in nursing practice may directly feed Al systems. Furthermore, Al-driven clinical decision support
encompasses several degrees of ambiguity necessitating practitioner interpretation (26). Nurses act as the
final evaluators of the suitability of an intervention when opting to adhere to a piece of Al-based advice
(27). Furthermore, a notable contemporary challenge is that numerous nursing educational programs—
encompassing both entry-level nursing education and the continuing education of professional nurses—
lack sufficient expertise in instructing health informatics and Al technologies (28,29).
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To address the educational disparity, it is essential to establish a curriculum including 'minimum Al in
nursing competencies,' a collection of domains and ideas that all entry-level nurses must acquire throughout
their foundational nursing education (30). Certain organizations, such as the American Association of
Colleges of Nursing (AACN), are transitioning to a competency-based education model that integrates
technology across all domains, reflecting the present need for this subject at all tiers of nursing education.
Concurrent efforts must be undertaken to foster the development of these competencies among practicing
nurses and nurse leaders (31), with the information disseminated via continuing education programs.
Graduate nursing education would also benefit from the establishment of advanced Al educational
possibilities and the development of sub-specializations in Al inside health informatics programs.

The involvement of nurses in every phase of the Al development lifecycle is essential, as it highlights the
complex implications of Al utilization in nursing—both advantageous and detrimental—while aligning
with the core principles of the nursing profession, which prioritize beneficence towards patients,
communities, and populations, as well as advocacy for social justice (32-34). Advocacy for patients, families,
and communities, together with the promotion of person-centered care, constitutes the essential
responsibility of the nurse. Nurses are particularly qualified to provide methods for assessing the influence
of Al on nursing and patient outcomes. Active engagement in all phases of the Al development lifecycle
(35) allows nursing to provide distinctive insights that enhance the deliberate creation and application of
Al, maximizing benefits while mitigating adverse effects for patients, communities, populations, healthcare
systems, and the nursing profession.

Nurses must be substantively engaged and participate as essential members of Al development and
deployment teams inside health systems. Nursing may significantly contribute to the Al development
lifecycle in several capacities, particulatly via three different and vital informant/communicator functions.
These encompass: (a) defining clinical issues; (b) acting as intermediates between clinical and technological
domains; and (c) integrating elements of relational practice (36). The knowledge of nurses and their
extensive experience in patient interactions should be used to more clearly define the clinical issues that Al
technologies seek to resolve. For instance, during the development of predictive algorithms utilizing clinical
data, nurses can provide practice-based insights to technical teams—typically comprising engineers,
computer scientists, and user interface design specialists—to elucidate the reasons behind the absence or
incompleteness of certain data elements (e.g., inadequate documentation of social risk factors) (37) and
propose viable strategies to rectify these deficiencies.

Nurses may act as crucial intermediates between technological specialists creating solutions and nurses
functioning as clinical end-users (36). The two groups use distinct professional terminologies, and nurses
proficient in Al principles are well suited to bridge this linguistic divide. Nursing experience in relational
practice, which emphasizes the quality of human connections, is a distinctive asset in the Al development
lifecycle. The significance of the nurse-patient interaction as a fundamental focus in nursing might
substantially enhance Al applications in robotics and other domains. Nurses can elucidate the significance
of empathy and human touch, their roles in therapeutic relationships (38,39), and the interplay between Al
technologies and human relationships that must be addressed during the Al development lifecycle.

The acknowledgment of the connection between Al technologies and the nursing profession for their
contribution to global and national health and humanitarian initiatives is limited. Numerous initiatives
emphasize the application of 'Al for good' across academic, non-profit, and industrial domains, including
the Al for Good Global Summit, promoting the utilization of Al to enhance human welfare and tackle
complex social, economic, environmental, health, and humanitarian issues wortldwide. Despite the
potentially profound influence of Al technologies on nursing practice, there is still a lack of initiatives from
the nursing profession concerning the use of Al for the greater good (AI4GN) to benefit both the field
and the communities served.

Initiatives acknowledging the contributions within AI4GN may include using the distinctive role of nurses
in healthcare systems to advocate for the integration of equity and social justice principles in the
development and application of Al technology in health systems. Nurses are healthcare professionals who
dedicate the majority of their time to patient care and are often regarded as the most trusted profession
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(40). Nurses are well positioned to recognize possible biases in data collecting (e.g., decontextualized data
that neglects the influence of systemic structures on people), which may result in the incorporation of
these biases into the created Al technologies. Nurses are optimally positioned to recognize ethical issues
associated with the deployment and utilization of Al tools, such as the contentious use of facial recognition
technology, and to identify situations that may intensify existing dispatities and inflict potential harm on
specific groups and populations. Recent research indicates that children from lower-education households
are more likely to have their digital data gathered and shared via app usage (41). Within the healthcare
system, this is a crucial aspect of nursing education that must be cultivated and integrated as a standard
element of comprehensive nursing evaluation and intervention. This involves instructing patients and
families on digital literacy, digital privacy, and the rules and regulations governing data collection and
preservation of digital health information, as well as its connection to Al systems used in healthcare
delivery.

Conclusion

Artificial intelligence technology will transform the nursing profession. Al technologies may function as
essential instruments to enhance nurses' contributions toward advancing the nursing profession and
enhancing public and global health. If nursing adopts a proactive approach to these identified goals, Al
may augment and expand nursing skills. Nursing has significant contributions to make in the advancement
of Al systems that use nurses' skills and expetience in relational practice and patient advocacy, fostering the
creation of Al that adopts a more holistic perspective on patient care. All key topics addressed in this study
are inherently interconnected. They do not sit alone; rather, they contribute to a comprehensive and
intentional strategy aimed at allowing nurses to engage actively in all facets of Al inside healthcare. We
contend that nurses are obligated to understand the Al technology they use, as articulated from an industrial
standpoint (McGrow, 2019). Furthermore, Al technologies provide a significant possibility to enhance
nurses' problem-solving capabilities and suggest solutions for enhancing care delivery (Cato et al., 2020).
Support from health system stakeholders and high-level decision-makers is essential to empower the nursing

profession in addressing these stated goals.
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