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Abstract: The rapid advancement of artificial intelligence technologies in healthcare settings presents both significant opportunities and 
substantial challenges for medical-surgical nursing practice. This narrative review synthesizes current evidence regarding AI applications 
in clinical decision support, predictive analytics, robotic-assisted procedures, and documentation systems within medical-surgical nursing 
contexts. Drawing on recent peer-reviewed literature, this analysis examines how machine learning algorithms, natural language 
processing, and automated clinical decision support systems are reshaping nursing workflows, patient outcomes, and professional 
responsibilities. Key findings reveal that while AI-powered clinical decision support systems demonstrate promise in improving care 
quality and patient safety, successful implementation requires clear accountability frameworks, robust validation protocols, and continued 
emphasis on human professional judgment. Critical challenges including algorithmic bias, data privacy concerns, workforce adaptation, 
and the maintenance of humanistic nursing principles demand interdisciplinary collaboration and nursing-led governance structures. This 
review concludes that responsible AI integration in medical-surgical nursing requires a balanced approach that leverages technological 
capability while preserving professional autonomy, ensuring patient-centered care, and advancing health equity. 
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Introduction 
The contemporary healthcare landscape presents unprecedented 
complexity, characterized by increasing patient acuity, larger 
datasets, and mounting pressure on healthcare professionals to 
deliver optimal outcomes with constrained resources. Medical-
surgical nursing, as a foundational clinical specialty encompassing 
care of adult patients across diverse settings from acute hospitals 
to rehabilitation facilities, remains particularly positioned to benefit 
from technological innovations while simultaneously facing unique 
implementation challenges. Artificial intelligence, broadly defined 
as computational systems capable of performing cognitive tasks 
traditionally requiring human expertise, has emerged as a 
transformative force across healthcare domains, from diagnostic 
imaging analysis to pharmaceutical development. However, 
nurses, who comprise the largest segment of the healthcare 
workforce and maintain the most sustained contact with patients, 
have been relatively underrepresented in discussions of AI 
implementation despite being primary end-users of many AI 
systems[1,2]. 

Recent integrative reviews have documented diverse AI 
applications across nursing domains, revealing that machine 
learning algorithms and natural language processing technologies 
increasingly influence nursing workflows, documentation practices, 
and clinical decision-making processes. A comprehensive 
integrative review synthesizing 25 studies from diverse 
international settings identified six overarching themes related to 
AI integration, including nursing education and training, clinical 
decision support and patient monitoring, and rehabilitation 
planning with AI-guided tools[3]. These applications range from AI-
powered simulation scenarios that enhance nursing education to 
machine learning-driven early warning systems that detect subtle 
signs of patient deterioration. However, evidence also reveals 
significant implementation challenges related to alert fatigue, 
inconsistent validation across patient populations, and insufficient 
nursing participation in technology design and governance 
processes[3]. 
This narrative review examines the current state of artificial 
intelligence integration in medical-surgical nursing practice, 
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synthesizing evidence regarding specific applications, 
documented benefits, implementation challenges, and ethical 
considerations. Through systematic analysis of peer-reviewed 
literature, this review contributes to nursing knowledge by 
centering the professional nursing perspective in discussions of AI 
implementation, emphasizing nursing agency in technology 
governance, and identifying critical areas where nursing-led 
research and advocacy can advance responsible AI integration. 
Clinical Decision Support Systems in Medical-Surgical 
Nursing Practice 
Clinical decision support systems represent one of the most 
established applications of AI technology in nursing environments. 
These systems integrate patient-specific clinical data with 
computerized medical knowledge repositories to generate 
evidence-based recommendations, alerts, and decision guidance 
at the point of care. Machine learning-driven CDSS approaches 
have evolved substantially from earlier rule-based systems, now 
incorporating sophisticated algorithms trained on large datasets to 
identify complex patterns and predict clinical trajectories. In 
medical-surgical nursing contexts, CDSS applications have proven 
particularly valuable for medication management, where the 
complexity of polypharmacy, drug interactions, and renal/hepatic 
metabolism considerations creates substantial opportunity for 
preventable errors. AI-powered medication review systems can 
systematically cross-reference patient allergy histories, 
contraindications, and current medications to identify potentially 
harmful interactions before administration occurs, thereby 
reducing medication error rates and enhancing patient safety[2]. 
Beyond medication management, diagnostic support systems 
have been implemented in various clinical settings to assist 
healthcare professionals in recognizing patterns indicative of 
clinical deterioration. Natural language processing-based clinical 
decision support systems, as demonstrated in Norwegian hospital 
implementations, can extract vital information from unstructured 
clinical notes in electronic health records to identify clinically 
relevant concepts and support decision-making[5]. Such systems 
utilize machine learning approaches combining unsupervised and 
supervised algorithms with rule-based components to identify 
medical concepts automatically annotated in clinical narratives. 
However, nursing literature emphasizes that nurses must maintain 
critical evaluation of CDSS recommendations rather than 
uncritically accepting algorithmic outputs[4,6]. The principle of 
professional accountability dictates that nurses remain ultimately 
responsible for clinical decisions, with AI systems serving as 
adjunct tools rather than primary decision-makers. 

Recent research on machine learning-driven clinical decision 
support for inpatient laboratory utilization reduction demonstrates 
the practical impact of these systems[7]. Implementation of ML-
powered CDS in acute care units resulted in significant reduction 
in repetitive laboratory testing without adverse safety outcomes, 
representing a 15% relative reduction in unnecessary testing. Such 
evidence supports the value of thoughtfully implemented CDSS in 
improving operational efficiency while maintaining clinical quality. 
Nevertheless, implementation challenges persist, particularly 
related to alert fatigue when systems generate excessive 
notifications, leading clinicians to override or ignore 
recommendations. Effective CDSS implementation requires 
careful calibration of alert thresholds, integration with existing 
clinical workflows, and ongoing clinician education regarding 
appropriate use and interpretation of system recommendations. 
Predictive Analytics and Early Warning Systems 
Predictive analytics represents a second major domain where 
machine learning technologies influence medical-surgical nursing 
practice. Early warning systems powered by predictive algorithms 
analyze continuous monitoring data from multiple sources 
including vital signs, laboratory values, physiological parameters, 
and clinical observations to identify patients at elevated risk for 
adverse events such as cardiac arrest, rapid deterioration, or 
unplanned intensive care unit admission. Recent research 
presents novel machine learning models developed specifically for 
early prediction of adverse events in hospitalized patients, 
comparing performance against currently deployed proprietary 
early warning systems[8]. These studies demonstrate that carefully 
developed machine learning models can achieve superior 
predictive performance compared to traditional scoring systems, 
particularly when trained on disease-specific populations. 
Implementation of predictive analytics enables proactive nursing 
interventions targeted toward highest-risk patient populations. For 
example, machine learning models trained on longitudinal 
psychiatric data have been developed to anticipate adverse events 
within 24-hour windows, enabling prevention-focused 
interventions[9]. Similarly, research has evaluated predictive 
scoring systems specifically designed for neurological and 
neurosurgical patients, recognizing that disease-specific early 
warning systems improve detection accuracy compared to generic 
alert systems. The clinical significance of accurate early prediction 
lies in the potential for timely interventions that can reduce 
morbidity, mortality, and healthcare costs associated with 
preventable adverse events. However, successful implementation 
requires attention to model validation across diverse patient 
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populations, recognition of algorithmic limitations, and nurse 
education regarding appropriate interpretation of predictive scores. 
A critical concern in implementing predictive analytics systems 
relates to algorithmic bias and equity in performance across 
demographic groups. Research examining machine learning 
models used in healthcare has revealed concerning disparities in 
model performance across racial and socioeconomic 
populations[10,11]. Historical biases embedded in training datasets 
can lead to biased models that provide inaccurate predictions or 
recommendations for certain patient populations, potentially 
perpetuating and amplifying existing healthcare disparities. 
Nursing professionals implementing predictive systems have 
professional responsibility to advocate for equity-centered 
algorithm validation, demand transparent performance reporting 
across demographic subgroups, and resist adoption of systems 
that lack evidence of equitable performance[12]. Healthcare 
organizations must implement rigorous bias auditing processes, 
ensure diverse representation in training datasets, and conduct 
equity-focused validation studies prior to widespread 
implementation. 
Robotic-Assisted Technologies and Nursing Practice 
Robotic-assisted surgical systems represent a visible and 
increasingly prevalent manifestation of AI technology in operating 
room environments. These systems provide surgeons with 
enhanced visualization, precision, and dexterity for complex 
surgical procedures, with demonstrated benefits including reduced 
bleeding, shortened operative times, and improved postoperative 
outcomes in select patient populations. Research examining 
perioperative outcomes in multiple surgical specialties, including 
robotic-assisted rectal surgery and emergency general surgery, 
documents safety and efficacy in diverse clinical contexts. 
However, the integration of robotic systems fundamentally alters 
the nursing role in perioperative care. 
Contemporary literature examining nurses' experiences with 
robotic-assisted surgery documents mixed effects across multiple 
dimensions[13]. Positive findings include enhanced job satisfaction, 
increased opportunities for professional competence development, 
and reduced physical strain associated with traditional open 
surgical assistance. However, research also identifies significant 
challenges including increased complexity of nursing tasks, 
particular burden related to robot management and technical 
troubleshooting, and substantial workload increases for operating 
room nurses. Qualitative research specifically examining nurses' 
communication experiences in robotic surgery reveals that 
communication patterns differ substantially from traditional surgical 

environments, with potential implications for team safety and 
patient care coordination. Furthermore, research on nurses' 
experiences of technostress in robotic surgical environments 
documents that technical malfunctions, inadequate technical 
support, and continuous demands for competency updating 
contribute to significant occupational stress[14]. 
Nursing interventions promoting safety in robotic surgery have 
been systematically examined through integrative review 
methodology[15]. Pre-operative nursing interventions emphasizing 
rigorous technical preparation, effective communication, and use 
of standardized checklists have proven essential. Intra-operative 
interventions focusing on team communication, proper patient 
positioning, and support surface utilization are critical. Post-
operative nursing care emphasizing continuous monitoring, pain 
management, and comprehensive patient education are 
fundamental. This evidence suggests that nursing expertise and 
systematic attention to perioperative processes remain essential to 
ensuring patient safety in robotic surgical environments, supporting 
the principle that robotics augments rather than replaces nursing 
judgment and skill. 
Natural Language Processing and Electronic Health Record 
Enhancement 
Natural language processing represents an emerging application 
of machine learning specifically relevant to nursing documentation 
and information management. NLP algorithms analyze 
unstructured free-text clinical narratives in electronic health 
records, extracting clinically relevant concepts, medical entities, 
temporal relationships, and semantic meaning from notes written 
in natural language by nurses and other healthcare 
professionals[16,17]. Hospital-wide implementation of NLP systems 
in large healthcare organizations has demonstrated the potential 
for large-scale automation of traditionally manual clinical coding 
tasks, extracting millions of standardized medical concepts from 
extensive clinical documentation. For example, NLP systems 
implemented at major academic medical centers have successfully 
extracted 157 million standardized medical concepts from nearly 
9.5 million documents for over one million patients across nine-
year observation periods[18]. 
The clinical value of NLP in healthcare lies in its capacity to 
transform unstructured narrative documentation into structured, 
codified, analyzable data that can support clinical research, quality 
improvement, and secondary use of electronic health record 
data[19]. For nursing specifically, NLP applications can support 
concept extraction from nursing notes, enabling identification of 
clinical patterns across patient populations and supporting 
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knowledge generation regarding nursing-relevant clinical 
phenomena. Additionally, natural language processing 
approaches to suicide risk prediction or cognitive decline detection 
using narrative clinical documentation demonstrate the capacity of 
NLP to identify subtle clinical indicators documented in narrative 
text but not captured through structured data entry[20]. 
However, successful NLP implementation requires attention to 
multiple technical and practical challenges. Nursing documentation 
encompasses tremendous variability in style, structure, and 
terminology, making accurate concept extraction difficult. 
Additionally, incomplete documentation, inconsistent clinical 
practices, and missing data substantially limit model performance. 
Research examining NLP applications for cognitive decline 
detection in electronic health records revealed that while advanced 
deep learning architectures achieved excellent sensitivity and 
specificity metrics, successful implementation required 
establishing standardized documentation approaches, improving 
data quality, and developing equitable deployment frameworks 
that perform equally well across diverse populations[20]. 
Algorithmic Bias and Health Equity Considerations 
Healthcare researchers and ethicists have increasingly recognized 
that machine learning algorithms can embed, amplify, and 
perpetuate existing healthcare disparities and systemic inequities. 
Algorithmic bias in healthcare arises from multiple sources 
including biased or unrepresentative training data, design flaws 
during algorithm development, and interaction biases occurring 
when healthcare providers or patients interact with algorithms in 
ways that affect performance. Specific documented instances of 
algorithmic bias in widely-used healthcare systems have revealed 
concerning disparities in performance across racial groups, with 
algorithms trained predominantly on majority populations 
demonstrating substantially lower accuracy for minority 
populations[10,11]. 
Data bias represents a fundamental source of algorithmic inequity. 
Minority bias occurs when training datasets contain insufficient 
representation of minority populations, limiting model accuracy for 
these groups. Missing data bias occurs when systematic barriers 
to healthcare access result in less comprehensive health records 
for marginalized populations, making it difficult for algorithms to 
learn accurate patterns. Informativeness bias can result when 
variables available in datasets reflect historical inequities rather 
than legitimate clinical differences. Researchers examining a 
range of healthcare algorithms concluded that bias in healthcare 
algorithms is pervasive, affecting diagnostic accuracy, treatment 

recommendations, and resource allocation decisions across 
multiple specialties[12]. 
Mitigation of algorithmic bias requires multifaceted approaches. 
Ensuring dataset diversity through intentional inclusion of 
underrepresented populations, rigorous testing across 
demographic subgroups, fairness-aware algorithm development 
methodologies, and transparent model performance reporting 
represent essential components of responsible AI 
development[21,22]. Nursing professionals have professional 
responsibility to advocate for equity-centered AI implementation, 
demand evidence of equitable performance across populations 
before adopting AI systems, and actively participate in governance 
structures overseeing AI development and deployment to ensure 
that nursing perspectives and patient advocate perspectives 
inform technology design. 
Professional Accountability and Ethical Framework for AI-
Assisted Nursing 
The integration of artificial intelligence into clinical practice has 
created unprecedented complexity regarding professional 
accountability when AI-assisted care results in adverse patient 
outcomes. Traditional ethical and legal frameworks governing 
professional responsibility were developed for an era when clinical 
decisions were made exclusively by human practitioners, creating 
ambiguity regarding accountability when AI systems contribute to 
decision-making. Nurses, positioned as frontline users of many AI 
clinical decision support systems, face a complex accountability 
landscape where traditional notions of professional responsibility 
intersect with algorithmic opacity, shared decision-making 
processes, and evolving legal frameworks[23,24]. 
The American Nurses Association has issued explicit position 
statements regarding ethical use of artificial intelligence in nursing 
practice, emphasizing core principles[25]. The code of ethics for 
nurses explicitly states that systems and technologies assisting in 
clinical practice are adjuncts to, not replacements for, nurse 
knowledge and skill, and that nurses remain accountable for their 
practice even in instances of system or technology failure[6]. This 
principle is fundamental and non-negotiable: regardless of the 
sophistication of AI systems, professional nurses retain ultimate 
accountability for clinical decisions and patient safety. 
Furthermore, clear frameworks for responsibility attribution are 
urgently needed to protect both patients and nurses in AI-enabled 
environments[23]. 
An ethical framework for AI-assisted nursing practice must 
encompass four key principles: accountability, explainability, 
privacy, and justice[26]. Accountability requires that nurses maintain 
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responsibility for clinical decisions and that institutional structures 
clearly define responsibility for monitoring system performance, 
approving updates, and responding to adverse events without 
diffusing ownership across departments. Explainability demands 
that nurses understand how AI systems arrive at 
recommendations, with transparent documentation and audit trails 
reducing uncertainty and enabling professional confidence. 
Privacy protection through robust data governance and 
compliance with regulatory standards is non-negotiable given the 
sensitive nature of patient health information. Justice requires that 
AI systems be evaluated for equitable performance across 
populations and that implementation processes center patient 
autonomy and informed consent. 
Discussion and Future Directions 
Integrating artificial intelligence into medical-surgical nursing 
practice requires careful navigation of opportunities and 
challenges. The evidence reviewed in this analysis documents that 
machine learning algorithms, natural language processing, and AI-
powered decision support systems can enhance clinical outcomes, 
improve patient safety, and increase operational efficiency when 
thoughtfully implemented[1,2]. However, responsible integration 
requires attention to multiple critical considerations beyond 
technological capability. Healthcare organizations should 
approach AI implementation with value-based perspectives, 
implementing only those applications with strong evidence 
supporting clinical efficacy or operational improvement, validating 
performance in diverse populations prior to widespread 
deployment, and maintaining transparent communication with 
healthcare teams and patients regarding AI applications and their 
limitations. 
The nursing profession must position itself as a leader in 
responsible healthcare technology integration through multiple 
strategic initiatives. Nursing organizations should prioritize 
development of AI literacy among nursing professionals through 
undergraduate education, graduate education, and continuing 
professional development programs. Nursing must secure 
meaningful representation in healthcare technology governance 
structures, ensuring that nursing priorities shape AI development 
and procurement decisions. Additionally, the nursing profession 
should conduct rigorous research validating AI applications 
specifically within nursing domains, including emerging 
applications such as large language models in care planning[27], 
and establish clear standards regarding ethical AI implementation, 
advocacy for regulatory frameworks protecting patient safety and 

professional autonomy, and support for nursing leadership in 
technology adoption decisions. 
Healthcare systems should implement comprehensive governance 
frameworks addressing educational, clinical, ethical, 
organizational, and economic dimensions of AI integration. 
Training and change management support must accompany 
technology implementation, with mechanisms for ongoing 
feedback and system refinement based on real-world clinical 
experience. Implementation should prioritize human-AI 
collaboration, emphasizing AI as augmentation of human expertise 
rather than replacement, and fostering continuous learning and 
adaptation among nursing professionals. Importantly, successful 
AI integration must preserve core humanistic values of nursing, 
maintaining the essential human connection between nurse and 
patient that contributes to therapeutic relationships, patient 
satisfaction, and healing outcomes. 
Conclusion 
Artificial intelligence technologies present substantial potential to 
augment medical-surgical nursing practice, enhance patient 
outcomes, and address critical healthcare system challenges. 
Evidence reviewed in this narrative analysis documents that 
clinical decision support systems, predictive analytics, robotic-
assisted technologies, and natural language processing 
applications are actively reshaping nursing workflows and patient 
care processes. However, realizing AI's benefits while mitigating 
risks requires thoughtful, evidence-based implementation guided 
by clear ethical principles, robust validation processes, and 
unwavering commitment to patient-centered care and professional 
nursing accountability. The nursing profession must proactively 
shape the trajectory of AI integration in healthcare through 
leadership development, meaningful participation in technology 
governance, rigorous research in nursing-relevant AI applications, 
and principled advocacy for ethical implementation standards that 
protect patient safety, advance health equity, and preserve 
nursing's commitment to humanistic, compassionate care. When 
the nursing profession actively engages in responsible AI 
integration, the result will be healthcare technologies that truly 
augment and strengthen nursing practice while serving the 
fundamental nursing mission of promoting health, preventing 
illness, and caring for vulnerable populations. 
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